
ACT A GEOLOGICA P O . L 0 NI' C A 

Vol. XVII 1967 

Famennian . conodonts from borehole 
Bolechowice 1 

(in the ' Holy Cross Mts.) 

No.l 

ABS'IlRiACl': r:rhe ittllV~ otf 00IlI0d0nIt trem8tD :bJas. :pI1OI\1tiIdleI very full dJata 
ooncerning the thickness and division of the particular Jl'amennian horizons and 
oon.:mtt:ImeKi itihIe IOQCI\lIr1'eIllCle I()(f !the DevIomdJain-Calnbo:n!i:fiettpus IboIuinJdaJIw alt. a dJetpt'h 
Biuglgested Iby. H. Zaklowla!Cl967). II't has also sUlgges'ted he1lpfwl oamendiments oonce.rnmg 
tlhe ~ Of 'tihe 'I1oIu:rIna.ils, ICJOIt:ISeq'Uleln1i1y a-m IWiitt!b Il'Ief&1aJl'Id Ibo tIbIe lSeldiJmeo:lltlaJ
t!iJon Idf thIe ~ IOoirIrIe!IiatiJOlnls ih/aIvIe IJJieen lmialdedf I!;he ~ vta!l/uJe I()(f 

1lhiiS @l'IOiup IOIf ~1ilsImIs alnJd itlhe ilznipoIrtaJlllCle din ' thlis ~ I0Il: mliIdrtoIIlIloIa, Of 
~ 1aIIlld· I()(f ImaJCIl'IOIllaIuInI '\pall'ltiiK:mlllarilY IOIfsoone ~ ~I :liiaist 
d~bed dinam ~'flaIn anld SIO dlatr mt ~ !iIn iNlJaJndl ~ IjjhJe .M"ea. of 

'tIhe Hioily 0rICJISIs! M'llSl. 

crJNI'IIRj(){I)anIlQN 

In 11961 a borehole was drilled in the village of Bolechowice (SW 
part of the Holy Cross Mts.) which lies within the south-eastern part 
of the' Gal~zice-lBolechowice-Bork6w syncline (fig. · 01). After piercing 
the deposits of the Quaternary (down to a depth of :10.;5 m.) and of the 
Middle and Lower l.Zechstein (to a depth of 1'0'4.5 m.!) the borehole reached 
the deposits of the Lower Carboniferous (Tournaisian) and of the Upper 
Devonian - Famenlllian and Frasnian --,. the :borelloleending at a depth 
of 21112 m. 'Po}, preliminary description of the Carboniferous and Devonian 
strata were given in 1'003 and 1964 (IZakowa 1191613·, -Rytka & Zakowa 1964) 
while a detailed description of their characteristics in what concerns the 
lithology, Carboniferous petrography, biofacies and lithofacies, macro
and microfauna as ·well as the stratigraphy, was published by H. Zakowa 
in 1-9167. A 'brief historical review was there given of the investigation work 
on the Lower Carboniferous of the south-eastern part of the Gal~zice
Bolechowice...]3ork6w syncline and on the problem of the passage De
vonian-Carboniferous strata. These investigations were based on the 
macro- and mfcrofossils (the conodonts excepted) found in the above 
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borehole. Their results were, moreover, discussed by H. Zakowa (19167) 
who was the first to correlate these data with the general development 
of the Strunian and the Totirnaisian in the Holy Cross Mts. 

Mention has already been made in all these papers of the discovery 
of conodonts in deposits of the Gattendorfia horizon (series consisting 
of darkgrey and 'black siliceous shales, siliceous-day shales with inter
calations of clay shales and claystones and, lower down, of greenish and 
grey marls and marly limestones, marls with limestone nodules and 

o ID 20 3Dkm 
. , 
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LOcalieation .of !bore/hole iBolecho,wke 1 . in the Palaeozoic af the Holy Cross Mt6. 

1 con,tour [ines ar the PalaeoooiC d~. 2 borehole 

iLokia'lizacja :wiercenia iBOlechl()wli.'ce 1 w pal€.ozoiku 'Swi~krzyskim 

1 zarys utWOll'6w pa[eozoiClZl!lYch., 2 wi'eroonie 

claystone intercalations) and of the Famennian from Bolechowi~e. The 
latter are lithologically analogous with the limestone series of the 
Gattendorfia horizon. It is interestin'g to note that the conodonts had been 
found here some decades ago by '~. SujkowSki (11'933) while he was frag
mentarily investigating the petrography of rocks from Kowala which is 
situated within the .same sync line and about 3 km. to the east of Bole
chowice. Z. Sujkowski found his conodonts within greenish clay shales 
which J Czarnocki IC1'9313) without reliable evidence had referred to the 
Gattendorfia horizon. 

In the research work on the conodonts the writers' main attention 
was turned to the separation of these microorganisms from the Famennian 
rocks. .only a few samples were collected from Lower Carboniferous 
deposits (mostly with negative results) also with the object of a revision 
of the Devonian-lCarboniferous boundary whiCh had been established by 
H. Zakowa (li96171) in borehole Bolechowice l' on other biostratigraphic 
principles. Hence, the elaboration of the conodonts was undertaken in 
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order to reliably supplement previous conclusions concerning the stra
tigraphy of the sub~echstein series from this borehole. The greatest 
concern here was more accurately to divide the Famermian and deter-

. mine the thickness of the Strunian. . . 
. At first 115 samples were taken for investigation between a depth 

of 1:41.3.,-141.7'5 m., also between 1413.8 to 17:3.6 m. In view, however, 
of the above problems and under the belief that for the first time in the 
Famennian strata of the Holy Cross Mts. - a direct correlation might 
possibly be made of the conodont .stratigraphy and the conclusionS 
suggested by other organic groups, additional (131) samples were collected 
between the depth of 13!9.3 to 1'5'1 metres. Negative results were obtained 
for samples taken between 139.3~140.3 m., 1i41O.9'--:t4'1.3 m., 143.4 m., 
1i412.'5'--1114G.H m., 1413.8'-:'"""144.9 m., 144.9'--1416.'0 m. ' and 146.{)-.-i147.1 
metres. The remaining samples yielded the conodont remains described 
in tile present paper. 

The need for an undelayed elaboration of her materials, and the 
temporary exclusion of these themes from the program of the work 
of the Geological Institute of Poland (as well as from its Holy Cross Mts. 
Branch of the Geological Institute in Kielce) led the writer to 
seek co-operation with the VEiBGeologische Erkundung Slid in Freiberg 
Germany)~ Her samples were then transferred to be worked out by 
Dr. G. Freyer. He is the author of all the chapters in the present 
paper, excepting the Introduction and the final conclusions. These have 
been prepared by H. Zakowa. 

FIRlElPIAiRlAITIJJOIN .AIN1D SIlWDE OFRRESERMAIDlIOlN 
OIF I'TIHlE 00NI0iIXXNT mlMlAOlNiS 

To separate the conodont remains from the rock matrix H. Beck
mann's (19152) monochloracetic acid procedure was used in the first. 
place, occasionally replacing it by dissolution in acetic acid. It should 

. be mentioned here that quite recently K. Diebel 1{1!95161) and G. Bischoff 
& W. Ziegler i(H}157) have suggested some most convenient methods for 
the preparation of these rrllcrofossils. , . 

To begin with, the marls and limestones were thoroughly cleaned 
by means of a wire-brush, then broken up into small fragments, about 
the size of a plum, and steeped in 400/0 monochloracetic. acid. These 
fragments were suspended by being placed on a finemesh perlon sieve 
in a glass beaker of abt.2 liters capacity, filled with acid. Upon their 
separation from the rock matrix the micro-organisms dropped down 
while the rock residuum remained on the perlon sieve. After being 
dissolved from the rock the precipitate 'was carefully decanted and 

. searched under binoculars. In order completely to dissolve the rock fresh 
acid Was put into the 'beaker in amounts dependent on the contamination · 
of the rock. The conodont remains were picked out by means an ordinary, 
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wax~oated needle. They were kept in Francke's cells which are thought 
the most convenient ones. . 

It has been observed that some conodont remains, when steeped 
in strongly heated monochloracetic . acid are subject to corrosion and 
display white weathered-like colouration. This phenomenon was obser~ 
vable after the specimens had been submitted to the action. of the acid 
for a short period of some hours' duration. The fragments of the more 
clayey samples were again broken up into smaller bits before steeping 
them once more in fresh acid, because of the thick clayey film usually 
coating limestone fragments. . . . 

The photographs attached to the present paper were prepared with 
the Zeiss~urs microscope, Exacta Varex and the Carl Zeiss-JEma micro
film and microtar. Two Nitraphot lamps were used to obtain extra light. 
The 'specimens were exposed half a second with a medium diaphragm. 
To heighten the depth of focus a special diaphragm was 'used (centrally 
perforated), placed in a microtube. 

Most of the conodont remains are in a satisfactory or even excellent 
state of preservation. Their most common colour is a pale or honey
-yellow tint, occasionally ' they are dark. As has been mentioned above 
some of the cOliodont specimens on being for a short time submitted to 
the action of strongly .heated monochloracetic acid display signs of· 
corrosion. This is, however, very exceptional and probably occurs only 
in the case of previously somewhat corroded specimens. On the whole 
the methods of preparation did not deteriorate the condition of cono
dont assemblages separated from the material from borehole · Bole
chowice 1. 

In specimens from the genus . Palmatolepis the cavity filling is 
frequently preserved while in the genera ' Ozarkodina, Spathognathodus 
and Polygnathus this is rather rare; If present; it is very small, ill 
correspondence to the circumference of the . pulp cavity, . or only partly 
preserved. No piritised conodontshave been found, but frequently some 
parts of the specimens (mostly denticles) had been altered by iron oxides. 
In the organic material under consideration there were no specimens 
completely altered by these oxides. 

The number of the particular conodont forms is extremely variable 
and probably depends merely on the action of outside factors (deposits). 
The conodont "bone-beds;'; known from the descriptions of G. Bischoff . 
and W. 'Ziegler 1(119151'71) from the Amonau quarry, have not been observed 
in the examined samples from borehole Bolechowice 1. 

SIPIEKlIIFUCA1ION OF IDENi'I11lFI!EID ,COINIOlJiOINmS 

The specifications listed below are based on results obtained by 
the examination of the particular ' samples. j(from tpe youngest to the 
oldest ones). The numbers of specimens are shown in chart 1. 
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DeptJh lo4ll.3r--l141.75 m..: 
HIiIndeOOeUa germana !HoIII.miets: 
HiJndeodeUa ISII.JI.(germwna ?) 

SilphmlodeUo. iJs<JSt'icha i(Cooper~ 
Age . of lSIalIIlIPle: 1WIi.'tIh ~ COOIperi-isoSft4cha t7JClI!lJe ~CU iI!Ia) 

DeptIh J1145J5 m.: 
mndeodeUa ~. ? 
Ligonodina SIP- ? 
Polygrnatnus sp. ? 
SirphotnodeZla dupUcata ()Bra.nlSlOln & Mehil) 
Si.ph.lo>nDdeUo. cf. obSlOl.eta H8SSI 
A!g)e df ~: jpIl'IOIbaJbIDy iO\l I, ~ thie !lJorw'~cu .iJfu 

1Jietpflh 14'7.5 m..: 
HindeodeUa ge,rma.na !HJoIlIinieIg 

~na reguZaris BIralrlsi<m. & Mehil. -iPl'. [, _ Il.I4 
PaJlmatoZ~ d.efleCltens defiecten.s MiilllJar . 
Pailmatdepi8 .g<nViJoclymen,iae 1Mii1D.er 
Prioniodimz sm'ithi I~ 
Pse'lJ.dapoZyg'lUllthtw t'l"igornica ~ 
Spatihognathodus ClCIdea.tu!s (Bn8l!l1SlOln & iMieItll) 

Spathognathodus costa:t>u.s costatus {Eo RBna.nSoinI) 

SpaJthognathodus c:osta.tus ultlimws ·Bisclrof:f - pl. !I, rffirg. 1~; /pl. Illl', .fiIg. 2 
SpathogTIJLthodus i1llQ'r'l'ULtus (BriaInsioIn & lMeIbiIi) - pl. I. fffilg. 7; pI. m. mlg. 13 
TripOOetUus robwstws Bilsdhodlf · - .;Pl. '1, fig. 5 . 
ocxntOdlOlrut-1tiIre ~ (Acod'ima ?). ~'te:floo:iaJmlinjjelIlS> arud Ibald'ly 
p:reisiertV'ed rrettnraims of ~ <lIr ~'tiiitle8 

.Age of Sialmtpliet: ·miildJdllle - droiwleo:mOst UIro;JIeIr oosttttws i7Jdne '(/WKJdkil.iuIrnerd,to VlI) 

Depth 11411.0 m.: 
Om"kOOina . sp. 
Pail1lWltiolepis d.efelecterns deflectel1l!S Mtill!lJeIt - pl. iI, .iliig. li; jpIl. it, ;fiigs. 3"---4 
Spathogna.tlhOdus acuZea.tU3 :('BramKlIn, & MehJ.) . 

SpaJt7wgnatilwdus costatus cos·tatus "E. R BIr:ainstcmJ) 

oSfXJjthOgnathodus costatus sp;m,uZi£ostatus ~. R. ~) - PL. il, ,rug. 9 
AigIe tOIf saJm{pIlie: ImliIdIdilre costatws :zJOOlIe (rtlo 'ViI'fl) 

DeipIlh 1'43.'7 m.: 
. HindeodeUa germatna HoI1rnteri;: 
02Jllb'kodina cl. Me?OOm,Il !Bisc.hoff & JZi:~ 
Ozarkodina 1S1P. 
PalmatoZepis dJejlZecte1lA8 deflecten.s Mii'lller 
Spathognathodius costatus oostatus I(E. R . Bi:l'IaI!$OIni) 
Srpcvthognathodus stabilis t(Brrarn1SlO!Ilt & Mre!hIl) 
.A!ge of sample:. costatus zone ,(to VNI - to V'I, in details not more accurately 
detel'lmJilll:alb1Ie) 

DeipItlh 140..5 m.: 
HindeodelZa germana HialmESt 
Ozarkodina rhemna BiSdhIOdif & ~gI!Jer 
Parlmatolepi.s defV,ectenrs defl,ectens iMUlilJeIt 
PoiI.matolepi.s gO'l'lliocrlym.eniD;e MiillJler 
Spu:thiognathDdus ClCIdea.tus 'GBiranlSOlIl & Meb!l) 
SipathOgna1ihodws COSItatus costatus (E. IRJ. 'BrraJlU!iOttll) 

Spathogna'thodm costa-tus spinmicootatus tE. R. B!l'!alnISIoiru) 
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Srpd,tlvognaikoo:U8 sta.bil~ ,~ & 'Miehl:) - \pI. I], ifiig. il11 
T;T1ipodellus SIP. 
~ IOIf slalIIllPlJe!: mIiddIlJe CJo.S1;atus 7JOII1e (jpenhlaps i1lhte !P~ dirioim too ilJ<xwex 
to the middle costatus zone, to Wo«) 

DejpI;Ih 1150.0 m.: 
Falcodus ~. 
Hindeodella cf. defLecta EJilbobaJrld 
Hi:rodeodeUa gerrroo:na .HolImJe\s. 
HindoodeUa ~. 
U~ina mornt>d.entata IBIiLsichlO!ftf & 'Z~ - pt li, fiIgj. ,1'3 
Loncroooima vaJZw,a ISamemainlIl 
02llJJrkodina lvomoarc'lUllta lHeIlims 
Ozarkodina regu.lwr~ Btr1aJnlsIcm & lMiehll! 
PaJl:rJUltoLepis del:icaJtula UlllriiJelh & BaBIS!Ler - p"I., l, diig. 3 
Palmatolepis dejelectem d.ejlectens [Mu1l!Jer 
PaMnatcN.epIi.s goniOclymenw.e iMfi1l1er 
Polygnathu.s oommunis BraJIllSlOIll & M6h!l: 

Polygnathus ~. 
Prioniodn,na prona (IH'llICklle) 
PrtIlontodi11tl srmithJi ,(Stauffer) . 
Pse'/Ldnpolygn'CLthus marburgensis BilsIClhIOff & ~~ - Pl. I, f~g; 4 
PseucWpolyg1Wlthus . tTigonica ~gller 
Scutuila ~. 
Spathogn.athodus acule'altus (Branson & MOOl) 
SpathognaJthodus costaJtus costatus tE. R. ;Bnin5IOOlI} 
8paJthJognathodus i:nJorrma·tus ~ & iMeIhll,) 
Spathognathodus jugosus '(;Btt'I8lIlSOn & Mehl) 

. Spathognathodus . stabiUs ~aamon & Mehl) 
Spathognathodus strigasus :(Branson & Meh!l.) -pI. [, fig. 8 
TriIpiodellus robustus B'il9c!hofif 
~e of s8ImIP1e: IhOIwer - IIioweI'!lllJ()lg1; costa-tu.s 00IlJe ~ to VfVI -lower
:rIlICl9t fu .'W) 

Depitlh 1151M m.: 
Falclodus vaTliabiUs iSal!1ln.ettnJam 
Hlim.delOldeUa brev.is iBIrIall1JSiOln & ~) 
Hindeodella ICtf. detLecta H!:Lbbatt'ld 
Hindeodella germana Ho[metS 
OzarkodJina dellicatwla '(Stian.lIfrfer & :PIl.1ulmJmer) 
O;xz,rkodin:a regWlaris Bl1amOln & lVIieihJI 
f'(/!lmatolepis de;fLed,ens deflecte.ns Mii1.l!er 
PoZygnathus oonimunis BIr1aiIlSKm & Moo\]; 
P~na prorna I~} - pl. [ ., mJg. 2 
Prbon:todlima SII7lIi.thi 1(\SJba1\I.lf:flett') 
Spathognadih.lOldus aculeatus '(lBm\lllSlOln & ilYLeIhili) - p!l. I, fig. l~ 
SpwthognaJthodusinornatws ;(BirIaMon: & Meili.I.) . 

SpathofJ'fULllihodusstabU!i:s CB!r:aJIlJSIOin & Melhl) 
T1"ipadeZ1 us robustu;s IBisichlO!ftf 

i i 

~ df SlaJIIllPlie: :pIl."Idba~ on i1fuJe bofulnJdaJry of ,th'e ~ styriaca lZIOIlle ·(lioIwetr 
costaltus iZJOIte - ~ W. ZiJegler or styriaca - COst'aJtU8 - Interregnum 
~bo V) - Sleil1lSIuJ. HeliIm) . 

1Detp:tlh: 1I5i2.0 iIn.: 
HindeodeHa germo)lta HdIlmJeis, .. 
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Hindeadelilal!ij) . 
. LJcmchodAtna LSjp. 

PalmatlQde~1la delioatula UillI1iidtL & Bassler 
PalmClitoletpis dej'l!ecten.s deflectens iMiill€r 
Polygru:.rJthusdomnnunis (8'I'IairulIOIIl & Mehl 
Priooiooina smiithi ~taluifrfutrI} . .. , 

Pseudorpolygoothus marburgensis if3iirs.oh~& Zi~r 
,RoUndya ~. 

Sca.phig7lD.lthus velifera ZieglJar 
Spathognathodus cl. ,bohleanus HeiJJmJs 
Spathx>gn.athodus inornatus l(BII'lalIli>!Otn & iMieilll) 
Spath;ognathodws staJblVHs '(lBratrul1Oll1 & Me'hl) - !Pl. 1, :IDlg.6;!PiL. (lif., :fdIg. H' 
T'lipodeLlus robumus BiL<;lctho!ff 
Age of s,alIl1ipJ.e: styriacazlOnel(UJpper to ,lIV - to V) or upperveHtera zone 
~1l!Pper ,to ,lill! -lioM:!ir ,to il1V) 

DElP1lh 1154.,5 :rn.: 
F,aJ..oodus s!p. , 

Hi:ndeodella gerrroana iBioiIanJeis 
PalmatoleP'i-s schJLei2tiii .HeilJrnI5 
ScaphignClithus velife.m Z'iJe'lffiieir - !pI. lllI, fig. 19 
,Aige of sa'mp1e:aooord'ing to J. Helttns (100:t) uppermost to ,1]1 1(= middle 
veJlifero 'ZlOII1ie SIeiIlJSIU '~g.ll(;1r;)'; laooolI'ld!in!g 00 poLSIiItliJOIIl ID IboImlroIJ.e tpI'lOIbalb1& the 
(paSISi~e to JlllllAto IV 

Detp1Jh 1(57.0 tm.: 
, 1i1ClJloodws vwriabilis SaIlll!lIemarrilll: 
ffindeodeLla germa'YIXL HJoIIttn!eIS1 
OZla:rkodin;a lacera [H)e!lJms 
Pwlimatol€Pis d'isPcJll'!ta BlrIaJlllSlOltl & iMeIhJl - !Pik I[I; tlliig. 6 
Pal~epis glabra elongata Holroes --'- pl. 1]1, fig. 7, 
PtClilmatolepis glal>ra pecti'1'OO;tta 'Uregiler ~ ;pl. i]I, tIlLg.8 
Palmatoi€pis glab'T'a 1>11llblsIp. a ZJileg.l!er 
Palmatolepis minuta minuta Branson &Mehl 
Palma1iolepis perboba!ta schinJdJewOLf,i lMii'lllJer - Pl. 'DI!, :fi,g. :1 
PaJl:mlLtolepi.s rugosa alTTipla MU1lJer 
Paijamatolepis ru(JOSa g7'0S'si tZieigller 
Polygnathus bicava:ta Zliegilleir 

. :Pialygnathus glabra glabro iUilIrIiJc'h & IB:a1SlS1lier 
IAdlyLophodonta linguif;O'I"1Tliis :&Iam.\S1Oin & iMJehil. 
ScarpMgnathus vetiferr'la ~e~ 
A1!1)e IOIf 81a1111jp[.e: rtlJPpletr qundrranti17Jodbsa 'lJOIlie - Jiawlen- ve,zij.era lZOne (= to 
:ll1llla - JlOIWIeranoslt IjK) 1I\Il1l~) 

. De!PIbh :1159.0 m.: 
E lllisan.ia \SIP. 
fuloodus variaiJiLiIs Sa!IlJOO!lliaJlllIl. 

HtiJrzd.eodeLla defl,oota Hilbbatrid 
HindeodeUa · ge'T'Tl'U1.na Hdlimes 
OmrkodJitna delicatula '(StaU!iIDar & Plummet) 

.Ozarkodtitna. elega7l!S ~SbaIUllifu'l') 

Oza.'T':7ood.i'TIXL lwm.oa:rcuata 1fI~ - ;PL. ,r, :f,i'g. 1,s; ;pI. 'H, tIliig. 14 
Ozarkodina Zacera HleilmB - !Pl. I\l', diiIg. 112 
Ozarkodd.na re,gularis Brr,a!11lSlOlll & lVLe'hlL 
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Po:lmatod.dla delbttda U:ltrlJclh &BjaSs(le:: 
Palmatollepis glabra elongata ~ 
Pa:zmat'<:Jllerpi,s g'Uz,bm pe~ 2Ji:e:g!l.ter 
Pt:rJl,m.atolerp£s "I1Idtntuta minwta Br!aJnBoIn. & Meh!I: 
Palmabolepfis quadranti7liOdJosa inf/,exa (Mi1l!IJefr - PI. 'M, IfiIg. 51 
P4Ilmaf.olZ.e:pVs periobata sdhlilnJdiewlolllMilll'er 
Pa~matloilerpiis rh.ioon.boiJdea Sannelmalnn 
Palygm:tfJhws glabra glaib.ra ruIDrIiIdh & iBalsIsIIJer 
PolyphJod<mta ? , tripjh.lIUata ,~~) 
Pricmiod.ina ,pr<ma 'QIiuijidJJ.Je) 

P11ioni.lOlcllinn -smithi ~). 
AJge iCXf ~ie: rhomboidea I2lQ!lIe - ,~ quMra7lJt1i1lJCldooo oone ,(= to illJ!~) 

Delpth 161.5 Iin.: 
miSOlllia $. 
F"lcoa.ws variabUI£s lSannemann 
Hindeode,ua breV'i..s ,1BirIaIrlsoIllI & !MJehlL 
Hindeodella defkcta. Hiilbb!lll'ld 
H'in;deodeUa germ/aIrIa HdlIrnIes 
Innchodi'fl1l ~. 
NlOt;'hogna.the~la tyrpilca.lils :Biramon & Mehl 
Ozarkodslm.a regul.a.ris BIriaJnS<m, & Mehll 
Palma1iodeUa delicatula UlhrIiICIh i& BassiIIer 
'PatmaWlepis glabra ~. a ZiIeglJer 

Pal1lUl.'t1oilepis minuta '1l'lJ.nuta Brta(ru;ioIn & MeliI. 
IP<llmatlOlepis quadrantinOOosalobatla SIainInJeInJma, 

Palmatolepis 8ubpe1'lobata ~ 1& MehIl: 
IPalygn~us g'/.'abra glabra UlLrJcllr & BaISL'!iler 
Pcilllgnathws p,rocera Sannemann 
PrionIilod.ina prtm:a 1(HIuJdIdIIJeI} 
P7'iioniodina S'I7IIithi 'GSbaIlllfifiettD 
Scutula ve1iws1XL Smlru:!ttnaml, 
~ iCXf ~lJe: crepida-crepilda. oone (to ,lla) 

,DetPrtlh 164.6 m.: 
'SpeIOitOiJOaJlI.~ ~,Jj]Je ICJOiJ:lIOidJcm 'l'eIllfaIitrug frottn rtlhie geIrena HindeodeUa. 
Pal:m:atdep£s taIllIdJ Polygnathus 
.AJge iCXf ~: UWJietr !OeiVlOOlliJan~ proIbaibl'Y ytQtmJger t!haln to JI (ManticoCeras, 

oori!2lOOlG 
Deptih 'I68J6 1In.: 

Brllam;1iodus nritictus tJnIrI.iJcIhJ 1& Bal3l91er 
Hif;ndeoIde 1ltt c1;efleIcta Hill:fualrtd 
HinWetoocle:Lla. germana iHolmes - tpl. N, tfig. 110 
Nathog1l4thei1Jla subkzielvli.s ' Sattmlemann 
Oznrkiodina regui1Ja.ris 'B'rIanlSKlIIlI & MleIhl 
PalmatodeUa d;etlrica;tu.za Bralm90In & M!ehil 
Pta<lma1lolepis cl. regulairis Ooqpetr 
Pal.imatoloePts debi:catula 'B.riamtan & MeIhl 
PaJlmabolepis glabra ~. a ZlitegllJer 
PaJlrmJatoletpiS minwta suibl.sjp. a HIeil1ms 
~mattlotle.pis subperlobata BrtainIsIcm & Mlelil 
PaIlmaltlalepis triamgui.aris SianJnIeImaml 
NlIgrwthus g1.abragla'bra UliriJcIh &l3iaI~ 
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Polygnathus procera ~ntn 
.ArioniJodiimn p7'01'/n ,~) 

.P:Ti.<miodina s'mithi I~) 
~e iOIf ~:, crerpitda-crepida lZJOIllie Oto mal 

DejpIjh ,1'111.6 m:.: 
Acod,ina 'S;P. 

HindeodieUa dejlecta Hill:fulaJIKi 
HitndeodeUa ge!I"T[!XLna ,:Efu1meg 
ll~ndIeodella liP. 

, Oz,ar~od'inw. regularis 'BmIlliSKm & Meih1 
,pallJmla 1lodieIIlJIa iClIeIIIiIoaitru!lJal :u!llriJah & lBalSsiler 
Pal'inatolepis mi1llWta lioba HIeillnlI9 
PaJlmatoZepis minuta wbl!;1p •• a. HEIIlms 
PwlmaVolepis 'al. regularis Ooople!r 
Aigle of 'sample: C'Tepida-C'T~ ZIOOlle (to 'EJa) 

l)ejpIbh 113.6 m.: 
Acudimn c'UiTtmta lStaJuMer 
Aoodirna BlP. 
Himdeodella deflecta HilbibaIDd 
Hindeodella. geffrnXLna iHolJmles - pI. 11, fig. 16 
H indeodeUa 1SlP. 
OzarkodJi:nn reg'lllaris BiraJnsIottlI & Mehil: 
f>al"11lllltlodeUa deUcalttda U1l!l"IiIdh & ~r 
PalmatJOlepis crepida CT~da , SaItlItlIe!mainJn 

Palmarolep£s glabra S\lIb$p. a Zi.eglier 
Palma:tlolepis minuta mJi.nuta BirIaIrlS<m' & iMle.hl 
Palmatolerpis minuta luba HIeIl'tnlsl 
Palma1JOlepis peTlliobata SIIlbsp. a HeIIJrns 
POJlmatolep£s quadrantlinodosmobata ,SalninIE!IIllattm 
Palmallolerpis subperlobata IBI'!al11SfOII1' & Mehll 
Palmato1le'pi;s triangula.'7'is SanIniettn,!UlI!l 
Polygnath'US dliverlSa HIeIltms 
PolygtTULbhus foiUata'Bl1yal11it 
PolygTWlthus gi.abra gla.bra Ultt1iIcIh & iBam'Jleir 
PolygMthus pr!ocera Sain.nEfrnaillln 
Polygnath.ws $. 
P71ioniodiina prona :(1H1llidJdllJe) 

PrioniOdina, sm!tIhi ~Staiu:ffer) 

Rroundya auriM :SiaJnIQEIrnaIn 

Aige of 'SI8JlIliPle: i!JowIer crepida-crepida 17J0ttlIe l(liqwemllOlSlt 'tiO lIiIa) 

DESClRLDP!'l1IlIN OF r:I"HiE MORlE iEMIPOlRTANT 10000IX>lNrr SP!I1iOmS 

The writers' micropalaeontological analysis shows that there are 
no new species of conodonts in the deposits ,of borehole Bolechowice 1, 
so far investigated. Although all the here identified species have been 
described at large,' descriptions of some conodonts are given belov? 
because of the inadequate knowledge of these microorganisms from the 
Famennian strata of Poland i(including those from the Holy Cross Mts.). 
They deal with the most important or the ' most numerous forms repre
sented in the Famennian deposits of this borehole . 

• 
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Genus Hindeodella Ulrich & Bassler, 1192J6 
Hindeodella germana Holmes, 119218 

'(pI. I, fig. 16; pI. lI, fig. 1IO) 

1928. Hindeodella germana Holmes; Holmes H. B.: p. 215, pI. 9, fig. 9. 
li955b. Hindeodella germana Holmes; Sannemann D.: p. 11310, pI. 2, figs. 

4-'5. 
1195'7. Hindeodella germana Holmes; Bischoff G.: p. 27, pI. 6, fig. 3·2'-3'4:. 

Material.- 41 specimens. 
Description.- 1P0sterior bar long, in most specimens straight, oc

casionally slightly bent, with numerous narrow denticles, more or less 
posteriorly inclined. Between two larger denticles (of order I) there 
occur from 2 to !5 smaller ~secondary} denticles. The posterior bar ends 

. sharply, the overlapping of the younger denticles being often obser
vable as previously mentioned by D. Sannemann. The main cusp is double 
the width and length of the larger denticles of the posterior bar. It is 
always inclined backward and inward. The anterior bar is bent inward 
and bears 6-8 narrow denticles of which two are often double the 
length of the remaining ones. 

Life time.- Mostly Devonian - Carboniferous. 

Genus Palmatolepis Ulrich & Bassler, 1H26 
Palmatolepis deflectens deflectens Muller, 1195'6 

(pI. I, fig. 1; pI. LI, figs. 3--4). 

1i'934. Palmatolepis gracilis Branson & Mehl; Branson K lB., iMehl M. G.: 
p. 2·318, pI. liB, figs. 2, 5, B. 

19,5'5a. Palmatolepis gracilis Branson & Mehl; Sannemann .0.: p. 326, pI. 
24, fig. 15. 

f956. Palmatolepis (Deflectolepis) deflectens Muller; Muller K. J.: p. 3'2, 
pI. 11, figs. 218-3'9. 

196~b. Palmatolepis deflectens deflectens Muller; Ziegler W.: p. 56, pI. 3, 
figs. 17---':212. 

Material. - 73 specimens. 
Description. - This species has a long, ,generally narrow blade 

and a very small platform folding down and sideway from the blade at 
a considerable angle. End ' of platform pointed. On the sides the plat
form is delimited by swollen edges. Moreover, it bears a distinct azygous 
node from which a row of progressi'Vely smaller denticles stretches as 
far as the sharply pointed end. On the blade there is a row of distinct 
denticles outgrowing each other as far as the apex. !In section the den
ticles aretound and loosely arranged on the blade. On the aboral side 
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Palmatolepis glabra pectinata Ziegler,. 1962 
(pI. H, fig. 8) 

11959. Palmatolepis glabra subsp. c Ziegler; Ziegler W.: pI. 1. 
1196~a. Palmatolepis glabra pectinata Ziegler;Ziegler 'W.: p.398, pI. 2, 

figs. 3-5. 
1'965. Palmatolepis glabra pectinata Ziegler; Bouckaert J., Ziegler W.: 

pI. 3, figs. 4-6. 

Material.- 3,6 specimens . 
. Description. - The subspecies has a very elongated and narrow 

platfonn and is slightly longer than the type form. The anterior edge 
is, as a rule, strongly bent. The blade is placed somewhat obliquely to, 

. the platform and bears numerous denticles which are fused nearly up to 
the apex. From among them distinctly protrudes the conelike azygous 
node situated at the lowermost point of the platform. The surface of 
the platform is finely granulated. The keel stretches on the aboral side. 
The outer anterior edge is bent at an angle in the form of a spinous 
apophysis . 

. Life time. - Upper crepida-crepida zone to upper quadrantinodosa 
zone (to IlIa - to IlLla). 

Palmatolepis gonioclymeniae Miiller, 1956 

11956. Palmatolepis (Palmatolepis) gonioclymeniae Muller; Muller K. J.: 
p. 2,6, pI. 7, figs. 112, 16, 1'9. 

1196·2b. Palmatolepis gonioclymeniae Milller; Ziegler W.: p. 59, pI. 3, 
figs. '2,9-31. 

Material. - '25 specimens. 
Description. - The platform of this subspecies is relatively small 

and provided with a carina which is strongly incurved at a considerable 
distance from the azygous node. The carina stretches beyond the azygous 
node as far as the posterior slightly ascending end of the platform. The 
secondary carina and the secondary keel are Jacking. The blade passes 
into the carina and they are both spotted with numerous,· small, uni
form denticles. The azygous node is distinctly developed. There is a keel 
on the aboral side of the platform but in some -specimens it is not dis
cernible throughout its length. The platform is divided by the carina into 
two approximately' even parts. 

Life time. - Middle costatus zone (boundary to V/VI - to VIa); 

Palmatolepis minuta minuta Branson & Mehl, 1'9'34 

1934 .. Palmatolepis minuta Branson& Mehl; Branson E. B., Mehl M. G.: 
p. 236, pI. HJ, figs. 1, 6, 7. 
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Palmatolepis glabra pectinata Ziegler,. 1962 
(pI. H, fig. 8) 

11959. Palmatolepis glabra subsp. c Ziegler; Ziegler W.: pI. 1. 
1196~a. Palmatolepis glabra pectinata Ziegler;Ziegler 'W.: p.398, pI. 2, 

figs. 3-5. 
1'965. Palmatolepis glabra pectinata Ziegler; Bouckaert J., Ziegler W.: 

pI. 3, figs. 4-6. 

Material.- 3,6 specimens . 
. Description. - The subspecies has a very elongated and narrow 

platfonn and is slightly longer than the type form. The anterior edge 
is, as a rule, strongly bent. The blade is placed somewhat obliquely to, 

. the platform and bears numerous denticles which are fused nearly up to 
the apex. From among them distinctly protrudes the conelike azygous 
node situated at the lowermost point of the platform. The surface of 
the platform is finely granulated. The keel stretches on the aboral side. 
The outer anterior edge is bent at an angle in the form of a spinous 
apophysis . 

. Life time. - Upper crepida-crepida zone to upper quadrantinodosa 
zone (to IlIa - to IlLla). 

Palmatolepis gonioclymeniae Miiller, 1956 

11956. Palmatolepis (Palmatolepis) gonioclymeniae Muller; Muller K. J.: 
p. 2,6, pI. 7, figs. 112, 16, 1'9. 

1196·2b. Palmatolepis gonioclymeniae Milller; Ziegler W.: p. 59, pI. 3, 
figs. '2,9-31. 

Material. - '25 specimens. 
Description. - The platform of this subspecies is relatively small 

and provided with a carina which is strongly incurved at a considerable 
distance from the azygous node. The carina stretches beyond the azygous 
node as far as the posterior slightly ascending end of the platform. The 
secondary carina and the secondary keel are Jacking. The blade passes 
into the carina and they are both spotted with numerous,· small, uni
form denticles. The azygous node is distinctly developed. There is a keel 
on the aboral side of the platform but in some -specimens it is not dis
cernible throughout its length. The platform is divided by the carina into 
two approximately' even parts. 

Life time. - Middle costatus zone (boundary to V/VI - to VIa); 

Palmatolepis minuta minuta Branson & Mehl, 1'9'34 

1934 .. Palmatolepis minuta Branson& Mehl; Branson E. B., Mehl M. G.: 
p. 236, pI. HJ, figs. 1, 6, 7. 
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195'5a. Palmatolepis minuta Branson & Mehl; SannemannD.: p. 3-2'6, 
pI. 24, figs. 112, 16. 

1i956. Palmatolepis (Deflectolepis) minuta 'Branson & !Mehl; Muller K. J.: 
p. 31, pI. 10, fig. '1;9; pI. 11, figs. 20-216. 

1962b. Palmatolepis minuta minuta Branson & Mehl; Ziegler W.: p. 65, . 
pI. 3, figs. h--lO. 

1'965. Palmatolepis minuta minuta Branson & Mehl; iBoucka~rt J., Zieg
ler W.: pI. 3, figs. 1~. 

Material.- 32 specimens. 
Description. - This subspecies has a flat platform · whose central 

part is somewhat concave while the edges are raised. The lobe is always 
indicated, occasionally even very diStinctly. The blade . bears a row of 
usually distinct denticles round in section. The platform of this sub
species is greatly reduced and during 'Vertical growth it gradually grows 
smaller and more ovoid. The carina is very slightly bent, especially be
fore the azygous node. {Poor granulation is detectable on the oral side 

. of the platform. The aboral side is smooth, with a distinct keel running 
across it. Secondary keel lacking. 

Life time. - Middletricingularis zone to upper velifera zone to 13 
? - to IV}. 

Palmatolepis perlobata schindewolfi Muller, 1965 
(pI. 11, fig. 1) 

1i9'5:6. Palmatolepis (Palmatolepis) schindewolfi Muller; Muller K. J.: 
p. 27, pI. 8, figs. 22:.-a:L 

1,959. Palmatolepis perlobata schindewolfi (Muller); Helms J. : p. 649, 
pI. 2, fig. '9; pI. 5, fig. ,113. 

l '962h. Palmatolepis perlobata schindewolfi Muller, ~iegler W.: p. 70, 
pI. 8, figs. 2-5. 

1900. Palmatolepis perlobata schindewolfi Miiller; Brouckaert J., Zieg
ler W.: pI. 3, fig. 5. 

Material. - 27 specimens. 
Description. - Platform strongly elongated. In young specimens 

the surface of the platform is smooth, in mature ones it is covered by 
coarse nodes. The inner lobe is mostly small, often posteriorly turned. 
The blade is sigmoidal and covered by a row of raised dentides. Ante
riorly it is high and vertically place~ on the platform. A keel occurs on 
the aboral side of the platform stretching in coincidence with the direc
tion of the blade. The aboral side of the interior lobe is generally pro
vided with a secondary keel. In some specimens the platform is slender, 
in others stumpy, while its end may be pointed or rounded. In Palma
to,lepis perlobata schindewolfi the interior lobe is often directed slightly 
backward. 



1'18 GUNTEllt' FiREYER & HALINA :1:AKOWA 

Life time. - Upper crepida-crepida zone to lower costatus zone 
(to Ha - boundary to iV/V'f!). 

Palmatolepis quadrantinodosa inflexa Muller. 1966 
I(PI. n, fig. 5) 

1956. Palmatolepis (Palmatolepis) inflexa Muller; Muller K. J.: p. 30,' 
pI. 110, figs. 3'-11. 

196'2b. Palmatolepis quadrantinodosa inflexa Muller;. Ziegler W.: p. 7'3, 
pI. 7, figs~ 1 >---J5. 

Materiat- 5 specimens. 
Description. - This subspecies is characterised by a large granula

ted platform. The blade is strongly bent and its maximum curve occurs 
before the azygous node. This is large and as a rule ' it stands isolated on 
the inner side of the platform. The secondary carinae are lacking. The 
carina is strongly curved before reaching the azygous node, beyond it as 
far as the posterior end it str~tches in a somewhat changed direction. 
The aboral side of the platform displays distinct growth lines and a con
tmuous keel. Secondary keels lacking. 

Life time. - 'Lower quadrantinodosa zone (to II ~). 

Palmatolepis triangularis Sannemann, 1955 

1'955a. Palmatolepis triangularis Sannemann; Sannemann iD.: p. 327, pI. 
24, fig. 3. 

1,9,59. Palmatolepis triangularis Sannemann; Helms J.: p. 600, pI. 1, figs. 
18---20; pI. 4, figs. 20-2J5. 

19'62b. Palmatolepis triangularis Sannemann; Ziegler W.: p. 83, pI. 1, 
figs, lL-116. 

1965. Palmatolepis triangularis Sannemann; Bouckaert J., Ziegler W.: 
. pI. 1, figs. 1~. 

Material. - 3'6 specimens. 

Description. - Triangle-like platform is provided with a triangu
late lobe. Surface of platform ornamented by finer or coarser granula
tion. -The granulation does not represent any evolutionary stage since it 
occurs analogously in young as well as in mature individuals. Blade high, 
narrow, bearing numerous small, uniformly developed denticles. Azy
gous node very large, more or less circular in contour. Aboral side of 
platform smooth, with concentric growth lines. Keel distinct, thiruiing 
out in the 'direction of the posterior end and disappearing before reach
ing it. Secondary keel either absent or indicated only along a small 
distance from the azygous node to the inner lobe. 
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Life time. _ . Triangularis zone, occasionally to the middle crepi
da-crepida zone (to HI - to ,m~). 

Genus Polygnathus Hinde, 1!8719 
Polygnathus' glabra glabra Urlich & Bassler, m2'6 

1;926. Polygnathus glaber Urlich & Bassler; Ulrich E. 0, Bassler R S.: 
p. 46, pI. 7, fig. 1'3. 

1'955b. Polygnathus glaber Ulrich & Bassler, Sannemann iD.: p. 149, pI. 3. 
fig. 14. 

t962b. Polygnathus glabra glabra Ulrich & Bassler; Ziegler W.: p. 89, pI. 
lO, figs. 18-20. 

Material-. - 30 specimens. 
Description. - The platform in this form is lancet-shaped or heart

-shaped, occasionally with a sagittal end. Surface of platform smooth. 
In its very centre there is a blade bearing nodelike denticles; to the rear 
their height is gradually reduced and their spacing increased. A keel is: 
present on the aboral.side of the platform, fused with the blade. The 
anterior part of the keel comprises a narrow pulp cavity. The blade is 
of 'the same length as the platform and laterally viewed its anterior part 
is the highest one. · The anterior part of the platform is uniformly rim
med by a convexity. 

Life time. - Lower crepida-crepida zone to upper quadrantinodosa. 
zone (to na ? - to 'Nlra). 

Genus Scaphignathus Ziegler, 11960 
Scaphignathus velifera 'Ziegler, 119612 

(pI. ])1, fig. 9) 

11959. Scaphignathus velifera Ziegler; Helnis J.: p. 656, pI. 2, fig. l '9a. 
b; pI. 5, figs. 20, 218. 

1196'2a. Scaphignathus velifera 'Ziegler; Ziegler 'W.: p. 4Ol3, pI. 3, figs. 1-6. 
11962b. Scaphignathus velifera Ziegler; Ziegler W.: p. 1\012, pI. U, figs. 

19--24. 
11965. Scaphignathus velifera Helms; Bouckaert J., Ziegler W.: pI. 5. 

figs. 5-7. 

Material.- 7 specimens. 
Description. - Blade high, bearing 5-7 denticles. The narrow and 

slender platform is on either side delimited by raised rims. On the edge
it bears two rows of nodes or lateral ridges. In mature specirilens there is: 
another row of nodes in the middle .of the platform. An elongated flat 
pulp . cavity with swollen curving edges occurs on the aboral side of the
platform. The blade is not rectilinearly placed on the !platform but orien
ted slightly towards the outer side. 
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Life time. - Velifera zone to the lowermost styriaca zone (to ITI ~ 
- upper to IV). 

Genus Spathognathodus Branson & Mehl, 194'1 
Spathognathodus aculeatus (IBranson &·iMehl), 1004 

(pI. <I, fig. '1'2) 

1934. Spathodus aculeatus Branson & Mehl; Branson E. B., Mehl M. G.: 
p. 186, pI. 17, figs. 11, 1'4. 

1934. Spathodus tridentatus IBranson; Branson E. R.: p.30'7, pI. 27, 
fig. 26. 

11900a. Spathognathodus tridentatus (Branson); Sannemann D.: pI. 24, 
fig. 15. 

196'21b. Spathognathodus aculeatus(Branson & Mehl~; Ziegler 'W.: p. 1105, 
pI. 13, figs. 217-3'6. 

1965. Spathognathodus aculeatus IJBranson & Mehl); lBouckaert J., Zieg
ler W.: pI. 5, figs. 1--4. 

Material.- 118 specimens. 
Discription. - Individuals of this species in top view are straight 

or only just slightly side-curved. The upper edge bears closely spaced 
denticles, most of them are round in section, decreasing to the rear. 'The 
denticles are often intergrown one with the other as far as the apex. 
The anterior denticles are the highest ones. Towards the end of the 
anterior part the lower edge passes into a broad, flat and symmetric 
pulp cavity. Towards the rear this pulp cavity grows narrower so ra
pidly that at the posterior end of the conodont it passes into , a narrow 
furrow. At the point of the maximum width of the pulp cavity three, 
fairly often four ,isolated denticles occur which may be twice as thick 
as ' the denticles on the blade. They are arranged parallel to the blade 
denticles and may be connected with them by a poorly indicated edge. 

Life time. - Middle part of the lower costatus zone to the middle 
costatus zone l(boundary to V/'V'iJ. ......: to VlLa). 

Spathognathodus costatus' spinulicostatus (E. R. Branso:n), 1934 
(pI. I, fig. 9) 

1934. Spathodus spinulicostatus E. R. Branson; Branson E. R.: p. 305, 
pI. 27, fig. m. 

1195'7. Spathognathodus spinulicostatus spinulicostatus (E. R. Branson); 
Bischoff G.: p.5'7, pI. 4, fig. 27. 

1,962b. Spathognathodus spinulicostatus spinulicostatus (E. R. Branson) 
Ziegler W.: p. 1'08, pI. 14, figs. 11-18. 

Material.- 7 specimens. 
Description. - This subspecies is characterised by the presence of 
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7-9 distinct nodes on one side of the blade; at the base they may be 
connected .. In top view the blade is straight or slightly concave. The 
pulp cavity is very large and flat. it is with two expanded areas, one is 
usually larger than the· other and in mature individuals it is covered by 
isolated minute nodes. The denticles of the blade are slightly raised on 
the anterior edge. 

Life time. - From the middle part of the lower costatus zone 
@>oundary to VN! - to ViI). 

Spathognathodus costatus ultimus Bischoff, 19617 
(pI. I, fig. 10; pI. H, fig. 2) 

1i9·57. Spathognathodus spinulicostatus ultimus Bischoff; Bischoff G.: 
p. 5'7, pI. 4, figs. 24-l26. 

1195,9. Spathognathodus spinulicostatus ultimus Bischoff; Helms J.:, pI. 
3, figs. 16, 9. 

1i9612b. Spathognathodus costatu8 ultimus · Bischoff; Ziegler W.: p. 109, 
pI. 14, figs. 1'9, '20 . 

. Material.- 3 specimens. 
Description. - On either side of the blade the subspecies has 

tranverse ridges and it derives from the form Spathognathodus costatus . 
spinulicostatus. Because of thel>resence of these ridges a platform-like 
broad surface is formed. The ridges of the two sides meet at an angle 
that opens towards the back. They are fro:lll 112 to 16 in number. In top 
view the conodont is straight or slightly concalVe. The pulp cavity is 
very large, flat and distended on both sides. The distension on the outer 
side is most often the larger one. It may be smooth or covered by small 
nodules. 

Life time. - From the middle costatus oone too VIa). 

Spathognathodus stabilis (Branson & Mehl), 1934 
(pI. I, figs. 6, 11; pI. n, fig. H~ 

11934. Spathodus crassidentatus Branson & Mehl; Branson E. B., Mehl 
M. G.: p. 2;'7-6, pI. 22, figs. 17, 18. 

1943. Spathognathodus cTassidentatus l@3ranson & Mehl); Cooper Ch. 
L., ·181005 L. L.: p. 17'5, pI.. 28, fig. 1. 

119'56. Spathognathodus crassidentatus (Branson & Mehl); . iBischoff G., 
lZiegler tw.: p. 1166, pI. '13, figs. 13-14. 

1.962b. Spathognathodus stabilis (Branson & Mehl);Ziegler W.: p. l:Hl, pl. 
pI. 13, figs. f--lO. 

Material.-,- 57 specimens. 
Description. - The bla:d~, partly granulated, is narrow and slightly 
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expanded towards the base. Laterally it is ' somewhat curved and passes 
into a rounded end. On the aboral edge, about the middle of the blade, 
there is an elongated, usually broad pulp cavity gradually flattening 
towards the edges. The side edges of the cavity are somewhat raised. 
The blade bears 15 to 18 denticles, mutually intergrown as far as the 
apex. The uppermost part of the blade bears from 4 to 5 robust denti
cles which rise abruptly at the anterior end. 

Life time. - Upper part of the middle velifera zone to the upper 
costatus zone (to U!I ~ - -to VJ). 

STRATIGRAlPHIC VAlLUE OF UiPPER DEVQNI'AN OONOOOiNlT ASSEMBLAGES 
MID' THEIR DIS'I1lUlBIU'IUCiN IlN "l1HE LIiMlESTO!N1ESJ 

OF 'BOEJEHO!I:lE BOILIDCHQIW;]QE 1 

Although no detailed information is so far available concerning 
the outside appearance and the life conditions of conodont-ibearing ani
mals, yet their hard, satisfactorily preserved elements -::- the conodont:; 
themselves - have proved excellent index fossils, particularly for ' the 
Upper Devonian and the Lower Carboniferous. While up to abt. 195'3 
studies of conodonts were confined mainly to the area of the United 
States of America, from that time onwards they have been extended 
increasingly, particularly in the Palaeozoic of Germany. H. Beckmann's 
work ,ct1949!) on the Bergisches Land and the Lahn-Dill depression was 
the first valiant attempt in this field. Classic Palaeozoic profiles, syste
matically examined from the aspect of the occurrence of conodonts, have 
been described in numerous publications, chiefly those prepared by the 
college of Marburg. Hence, it was possible to work out the para-strati
graphy based on conodonts besides the orthostratigraphy based on 
cephalopods and trilobites. 

It has been established that numerous conodont species are suffi
ciently short-lived to provide a basis for a chronological specification. 
This specific~tion comprises, in the first place, the Upper [)evonian and 
Lower Carboniferous platform conodonts which are exceptionally valu- . 
able as index fossils. Among the most important ones are the genera 
Palmatolepis, Ancyrodella, Ancyrognathus, Polygnathus and Siphono
della. Contrary to the above forms the compound barlike conodonts are 
of no great stratigraphic importance. Such genera as Palmatodella, Ozar
k04ina, Prionio4ina and the like contain a considerable percent of pas
sage forms typical of the Upper Devonian, indeed, their vertical range 
often extends far beyond the Upper Devonian. 

The sequence of Upper Devonian conodont zones suggested and 
worked out in 1i9612' by 'Wo 'Ziegler has now been currently accepted and 
proves most convenient for the stratigraphic zonation of the deposits. 



F AMiENNIAN C.oNODlONTS FROM BORE~OLE .BOlECHOWICE 1 123 

Similar conclusions were also made by J. Helms on the basis of 'nume
rous investigations carried out in the Schiefergebirge of eastern Thurin
gia. ~. ,.~.~~gleF's ~escription of the chronological evolution of conodQp.ts 
has been confirmed in all the Germans sections. The same applies to the 
Upper tDevonian of western Europe and of Bulgaria. The micropalaeonto
logical investigations carried out in the section of borehole Bolechowice 

, 1 also reliably indicates the occurrence of some of the 24 conodont 
zones. 

The stratigraphy based on conodonts is more useful than that wor
ked out on macrofossils. The conodont 'remains occur in greater abun
dance and are separated from the rock without any greater difficulty. 
The distinctly greater abundance of .microfossils also provides better 
opportun,ities for observing faunal changes on the boundaries of the par
ticular horizons. 'This makes it possible to establish transition zones with 
mixed assemblages. Obviously, the stratigraphic boundaries within litho
logically analogous series, established on conodonts, do not always coin
cide with the boundaries determined on macro-organisms, since neither 
does the phylogeny or conodont-<bearing animals correspond to the 
evolution of cephalopodonts, trilobites or brachiopods. 

In borehole Bolechowice 1 ccinodonts have been found at the depth 
between 141.3 and '1173.,6 metres. The assemblages observed there reliably 
prove the occurrence of the Upper Devonian, namely from the lower 
part of the Cheiloceras horizon (= lower crepida-crepida zone) to the 
lower part of the W ocklumeria horizon f( = from the middle to the 
lowermost part of the upper costatus zone). The conodonts suggest that 
the lower part of the Cheiloceras horizon comprises here a relatively 
large interval contained between the depths of 161.5 and 1173.6 m. at 
the least. Specimens of Palmatolepis crepida crepida which mark an 
index zone have been found only at the depth of 173.6 metres. Palmato
lepis triangularis is an important microform in this zone because it 
disappears in the middle part of the crepida-crepida zone. Its presence 
in the upper part of this zone has not, so far, been established. Hence 
the boundary of the middle and upper crepida-crepida zone should occur 
in borehole Bolechowice 1 in the interval between 168.6 and 161.5 
metres . 

.Jt is noteworthy that Palmatolepis quadrantinodosalobata, P. cf. 
regularis and P. subperlobata are other important conodonts associated 
with the crepida-crepida zone differentiated in the above ·borehole (fig 2). 
The lowermost Upper Devonian zones corresponding to the Mantico
ceras horizon and containing very typical conodonts have not been found 
in the investigated samples. 'rhus there is a complete lack of the genera 
AncyrodeZZa and Ancyrognathus also Icriodus. Similarly but very few 
specimens have been found within the crepida-crepida zone of the 
species Palmatolepis triangularis whose numerous specimens have been 
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found in the Manticoceras horizon and which have given the name to 
the uppermost zone to I. 

The appearance of the species Palmatolepis rhomboidea (at a depth, 
of Hi9 m. in the borehole) has led to the establishment of the lower 
boundary of the rhomboidea zone that corresponds to the lowermost part 
of the Cheiloceras horizon 1(= to mM. The forms: Palmatolepis quadran
«nodosalobata. P. crepida crepida and P. subperlobata disappear at " the 
same time. Hence, the ,boundary of the rhomboidea zone (= to H~) and 
the crepida-crepida zone (= to Ha) occurs in the borehole under dis
cussion between the depth of1f5<9.0 and 1'61.5 metres. A sample collected 
from the depth of '1il5l9.,O m. belongs to the boundary beds (rhomboidea. 
zone ---lower part of the quadrantinodosa zone). This sample has yielded 
Palmatolepis rhomboidea side by side with P. glabra elongata which 
appears together with the lower quadrantinodosa zone. The above forms 
are not numerically abundant ;(a dozen or so specimens). In agreement 
with the cephalopOd division the sample from 115'9.0 m. still belongs 
to the to TIP zone (= upper Cheiloceras horizon). 

The conodonts separated from a sample collected higher up (at 
a depth of 15-7 m.) indicate that we are dealing here with an interval 
from the upper part of the quadrantinodosa zone to , the lower portion of 
the velifera zone. This corresponds to the lower Platyclymenia horizon 
(to IiNn - lower to m~). At this depth we note the occurrence of Scaphi
gnathus velifera (isolated specimens) together with rare specimens of 
Palmatolepis rugosa ampla and P. rugosa grossi. Other more important 
associated forms f.ound here are P. minuta minuta, P. distorta. P. glabra. 
elongata and Polygnathus glabra glabra. 

A sample collected from the depth of 1'54.5 m. contains only one 
rather important form, i.e. Palmatolepis schleizia. J. Helms, the author 
of this speCies, states that the upper part of the Prolobites horizon 
(= upper to 'In~ is the stratum typicum, the upper boundary of this 
horizon not being, however, reached by this form. According to W. 'Zie
gler's division this stratigraphic interval corresponds to the middle 
velifera zone. The presence of Palmatolepis schleiziain borehole Bole
chowice 1 reasonably suggests the occurrence here of deposits from the 
border 'area to IIJIfto IV. 

The sample collected from the depth of 152 m. contains conodonts 
whose occurrence range is not confined to only one zone. Hence it is 
hardly possibie to determine itsstratigraphic position without some 
reservations. Spathognathodus bohleanus found here makes its appearance 
in the middle velifera zone and extends as far as the upper styriaca zone. 
Also the remaining Spathognathodus forms have a relatively prolonged 
life time. Polygnathus styriaca. the index species for the, styriaca zone. 
has not been obseI"Ved here. This provokes various suggestions concern
ing the age of the marls and limestones at the depth of 115-2 m., namely 
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that they are referable either to the styriaca zone or .to the upper velifera 
zone. Such a position is tentatively proposed by the time interval · from 
the upper part to U'I as far as to V. Moreover, the boundary between 
the upper velifera zone and the lower styriaca zone is not as yet dearly 
defined. The assignment of the sample from the depth under considera
tion to the .styriaca zone (upper to IV Ito V) is reasonably suggested by 
the fact that conodont~ from the directly overlying marls (depth 1151.0 m.) 
indicate the presence of an interval from about the boundary of the 

. upper styriaca zone to the lower costatus zone as understood byW. 'Zie
gler or to the costatus-Interregnum in J. Helms' meaning. This is, 
moreover, proved by the appearance for the first time of Spathognatho-

. ·dus aculeatus, · a species whose occurrence ranges from the lower to 
the middle costatus zone. The remaining forms have a greater vertical 
-extent. According to W. Ziegler the lower costatus zone begins in the 
upper part of the lower Gonioclymenia horizon (upper to V) stretching 
.as far as the lower part of the upper Gonioclymenia horizon or possibly 
to the lower Wocklumeria horizon (to Vlia:). 

The presence of Palmatolepis gonioclymeniae in a sample from the 
depth of 150 m. reasonably suggests its assignment to the middle costatus 
zone. This is likewise proved by conodonts from the genus Spathogna
thodus associated with the above form, whose stratigraphic value aug
ments distinctly ill the higher Upper Devonian. The middle costatus zone 
fits entirely into the W ocklumeria horizon (to VI). 

Palmatolepis gonioclymeniae, present in the sample from 149.5 m., 
refers these marls and limestones to the middle costatus zone as well. 
A somewhat older age of these deposits is not excluded because of 
the presence in 1!he above sa·:mple of two of the more important conodonts, 
associated with Palmatolepis gonioclymeniae, i.e. of Spathognathodus co
status spinulicostatus, and Sp. costatus costatus which make their 
appearance somewhat earlier, at least to the middle part of the lower 
costatus zone. They may still represent the passage from the lower to 
the middle costatus zone. 

Our sample from 148.7 m. may only generally be assigned to the 
costatus zone. Its more accurate identification is hardly possible since 
Spathognathodus costatus costatus, the most important subspecies, occurs 
throughout the zone named after it. Neither do the remaining conodont 
species from this sample provide any closer information. The fact, 

. however, that conodonts from the higher sample (depth of 148.0 m~) 

indicate the middle costatus zone reasonably suggests the same age for 
a sample connected slightly lower down (depth 1148.7 m.,). As is currently 
accepted Spathognathus aculeatus does not pass beyond the middle part 
of the costatus zone while the two other species of that genus may be 
encountered still higher up. A. Voges (1'959) even reports that Spatho,,: 
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gnathodus costatU$ costatus oc(::uis sporadically in the lowermost Lower 
Carboniferous. 

Sample from the depth of 147.5 m. also corresponds to the interval 
that fits ,between the middle costatus zone and possibly the lower part 
of the upper costatus zone. In this zone, side by side with the afore 
mentioned forms, makes its first appearance Spathognathodus costatus 
ultimus. This subspecies appears in the middle costatus zone reaching 
as far as the upper boundary of the upper costatus · zone. This also holds 
good for Pseudopolygnathustrigonica; a species typical of the middle 
and upper parts of the costatus zone. According to the cephalopod strati
graphy, marls and limestones from the depth of 147;5 m. are undoubtedly 
referable to the Wocklumeria . horizon, perhaps to its upper portion · (to 

. V:I~). . 

While the Upper iDevonian age of the samples under discussion 
is not questionable, the sample from the higher-lying beds (depth 
145.5 m.), on the basis of the associated conodonts doubtless represents 
the Lower Carboniferous. Side by side with indeterminate remains, 
probably belonging to the genera Hindeodella, Ligonodina and Polygna
thus the presence ha·s been noted here of such forms as Siphonodella 
duplicata and S. cf. ob sol eta that are characteristic of the Lower Car
boniferous. The genera · Palmatolepis and Spathognathodus, typical of 
the Upper Devonian, are lacking completely. It is hardly possible to 
determine the · position of this sample on the ,basis of conodonts because 
of . the relatively wide range of the species mentioned above. 
According to the investigations of A. Voges '(1959) Siphonodella dupli
cata occurs from the middle part of .cu 1(= Gattendorfia horizon, possibly 
the Siphonodella triangula inaequalis zone) and reaches as far as the . 
lowermost part of cu Ha i(lower Pericyclus horizon, possibly the Sipho
nodella crenulata zone}. Siphonodella obsoteta makes its ~ppearance 
about the same time but it stretches as far as the upper boundary of 
the anchoralis zone f- cu JfIj3/y). Hence the inference that the marls 
from 145.5 m. may be referred to the interval from cu I to the lower
most cu Ha. 

The sample from the depth 141A-JI4!1.'7l5 m. has yielded two spe
cimens of Siphonodella isosticha in addition to a few stratigraphically 
valueless forms from the genus Hindeodella. Siphonodella isosticha is 
widely distributed in the first place within the cooperi-isosticha zo~e 
of North America. In Central Europe it corresponds approximately to 
the upper zone Siphonodella crenulata (= cu :JiLa). This wouldiOdicate 
that, with the reservation here required because of the presence of only 
two specimens of Siphonodella isosticha, the above sample may belong 
to cu Ha i.e. to the lower Pericyclus horizon according to the cephalopod 
classification (= the Upper ·Tournaisian). 
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FllNAL. COINCLUiSlJONiS 

To sum up the results of the conodont investigations in the sub
-Zechstein series from borehole Bolechowice 1 we may reasonably in
fer that they have fulfilled the aims outlined in the introduction of this 
paper. The conclusions gi'Ven below show the extent of the enlargement 
of our knowledge concerning the Devonian and the · Carboniferous which · 
haVE! already ·been worked out by · H. Zakowa (1'96;7) and are also 
illustrated in fig. 2. 

. 1. The conodont in'Vestigations do not contradict the assignment by 
H. Zakciwa to the Frasnian of massive limestones between 173.16 and 
2,12.0 ni. (based on the presence there of corals and on general analogies 
.to similar deposits of the Kielce synciine). Namely at the depth of 
1,73.6. m. an assemblage has been differentiated characteristic of · the 
lowermost part of to na I(lower crepida-crepida zone) with which the. 
Famennian (Cheiloceras horizon) begins . . Since the main attention during 
the research work was focussed on the Famennian and the lowermost 
Carboniferous no samples were taken from the interval between 1'73.6 
and 21'2.0 ~etres. In the case of positive results ap.ditional light might 
have been thrown on the contact of the Famennian and the Frasnian, 
as well as with respect to the more accurate dating of · the Frasnian . 
deposits. This is all the more interesting since H. Zakowa does not 
exclude the existence within the Frasnian of Bolechowice of some 
stratiJgraphic lacuna. Besides · regional investigations conodonts might 
also prove useful in the checking up of this suggestion .. 

2. Certain 'Famennian deposits have been differentiated by H. Za
kowa on the basis of brachiopods, lamellibranchs, cephalopods and tri
lobites only between 1:511.4 and 16;3.,~ metres. The deposits underlying 
(down to 17,3.6 m.) or overlying the observed Famennian strata, to 
the· boundary with the Carboniferous, did not yield any sound age marks. · 
The conodonts have filled up these gaps and have made possible not only 
the differentiation of all the Famennian stages in the cephalopod division 
but that of the conodont zones, too. 

3. The Cheiloceras horizon d~termined on cephalopods (Cheiloceras 
sp.) at a depth between 1157.15 and 1163.6 m. and on brachiopods (Plector
hynchella krestovnikovi) only between 157.5 and 1i58,'5 m. actually com
prises the 1157.5·-1173.,6 m. interval. Moreover, the conodonts allow the 
differentiation here of the lower (to Ha) and the upper (to r:I~) Cheilo
ceras hprizon. 

4. The index fossils among the Famennian macrofauna suggesting 
. the Clymenia horizon were found only between 1'5'2.4 and 1'53.4 m. (Cyr
tqsymbole (Waribole) cf. secunda). The conodont remains from this in
terval ha'Ve not been investigated. Neither does the age of the adjacent . 
samples '(from the depth of 1152.10 and 1154.5 m.) reliably clear up the range 
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of this horizon. The evidence provided by the conodonts wouldnever-c 
theless suggest the assignment of the t52.4f---'1153.5 m. interval rather to 
the Platyclymenia (to HI - to IV) horizon than to. the Clymenia horizon 
(to V ,). Thus, in borehole Bolechowice 1, the' Platyclymenia horizon . not
distinguishable on macrofaun~l basis {absen"ce of index forms), com
prises' at least the 152.4~1517,'5 m. intel"Val. It seems, however, reasonable 
to refer to the Clymenia horizon the' deposits from a depth between 
about 150 and 115'2.4 metres. 

5. Neither were reliable index fossils found among the macrofauna 
to mark the Wocklumeria horizon. The conodonts that determine the 
middle and upper (?) costatus zone, however, distinctly indicate the 
occurrence within the Famermian of borehole Bolechowice 1 of the 
above horizon. Investigations haw shown that the lower part of the 
Wocklumeria horizon (to VlIa) comprises at least a 2-metre interval, 
between the depth of 1418 to about lJ5(). metres. Higher up, at a depth 
of 1147.5 m. the differentiated conodont assemblage reliably suggests the 
upper part of the W ocklumeria horizon I(to ITi30}, hence the occurrence 
at this depth of the Strunian. 

6. In the light of conodont investigations, the problem of the De
vonian-Carboniferous boundary seems to coincide with the suggestions 
of H. Zakowa (1i967). That author postulates the existence of this boun
dary near to or within the. 146.iQ.--;1'47;1 m. interval because of the first 
appearance there of mixed Devonian-Carboniferous elements (Sansabella 
sp., Aurigerites sp., Posidonia" (Karadjalia) venustiformis, P . .(Karadjalia) 
cf. venustiformis var. globosa, P. (Karadjalia) cf. venusta, also microflora 
showing Upper Devonian characters). Although the search for conodonts . 
in samples from this interval gave negative results, yet most valuable 
iD.dex fossils were obtained from adjacent samples. Namely Lower 
Carboniferous conodonts were found at a depth of 1415.'5 m. andat a depth 
of 114:7.5 m., as has already been mentioned, the assemblage of the 
W ocklumeria horizon, (probably of its upper part). Hence the establish
ment of the Devonian-lCarboniferous boundary between '1f4i5.5 and 
1'47.-5 m. or in the 146.~147.1 m. interval, is quite doubtless. 

7. According to the above the thickness of the Strunian is not 
closely determinable but most likely its maXimum does not exceed 1.5 m. 
The total thickness of the W ocklumeria horizon in borehole. Bolecho
wice 1, is likewise rather small (probably about 3.'5II.J..). 

8. The complete Famennian section has been observed in this bore
hole, but the thickness of the particular horizons varies. On the whole, 
the thickness of the higher Famennian horizons is rather uniform (from 
2.4 to '5.1' metres) . . The thickness of the Cheiloceras horizon, however, 
exceeds 16 metres, of which no less than 112· metres fall to the lower 
part of that horizon I(to lIa:). 

9. It is interesting to note the coincidence of suggestions concern-

• 
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ing the iDevon'ian-Carboniferous boundary as provided by ostracods, 
conodonts and, to a certain extent, by lamellibranchs. This correlation 
very strikingly stresses the difference of the suggestions provided by 
microflora which place that boundary higher up among deposits, most 
likely already referable to the Lower Carhoniferous. Hence it might be 
concluded ' that microfloral assemblages are less valuable stratigraphic 
indexes than other organic remains, particularly in problems concerning, 
the strata of adjacent systems. 

110. According to H. Zakowa, deposits from a depth of 104.5 m . 
. down to the li46 .. 0--1r4'7.1 m. interval represent the Tournaisian, in con
firmation of which ' she quotes lithostratigraphic, macrofaunal, micro
faunal and microfloral evidence. The division of the Tournaisian into 
a lower and an upper part was laid down (with certain reservation) 

. at about 1'211'.0 metres. Orbiculoidea cf. davre'uxiana, encountered in the 
1118.5\--1123.3 m. interval, and Cyrtosymbole (Macrobole), brevispina found 
in the 104.5-H)l9.5 m. interval have been accepted as index forms of 
the Upper Tournaisian. in the stratigraphic discussion it has been. 
stressed that the lamellibranchian form Posidonia (Karadjalia) mariannae 
var. hemicyclia is still obtained from the 1:4! 1. 3'-1141. 75 m. interval, while 
in Kazachstan it is characteristic of the Upper Tournaisian. Within this 
interval the above form is accompanied by the trilobite Cyrtosymbole 
(Macrobole) cf.laticampa, which would suggest rather the Lower Tour
naisian age {the Gattendorfia horizon) of these deposits~ The Lower Tour
naisian age is also indicated for the 141.'715-141.95 m. interval by the 
lamellibranchs Posidonia (Karadjalia) mariannae, P. (Karadjalia) aff. 
mariannae, P. (Karadjalia) cf. venustiformis. Neither do the conodonts 
adequately clear up these small discordances and difficulties in zoning 
the Tournaisian, partly because only two out of several collected samples 

. yielded positive results. . An essential achievement, however, is. the 
confirmation of the presence of Tournaisian deposits in the investigated 
samples taken from lL4J5:5 m. and from 1"41.7'5 metres. According to the 

. suggestions provided by conodonts the Lower Tournaisian - Upper 
Tournaisian boundary should not occur at the depth of about 1121.0 m. 
but probably even below 141.7'5 metres. This suggestion would coincide 
with the stratigraphy based on lamellibranchs and differ somewhat in 
relation to the trilobite indices that are n.ot very reliable. 

U. Should the Lower 'Tournaisian - Upper Tournaisian boundary 
not occur before the depth of 1"411. 7'5 m. the deposits of the Gattendorfia 
horizon in the borehole lBolechowice 1 would be wholly represented by 
the marl-limestone facies (analogous with the FamenlIlian) with 0 thick
ness of about 4.5 m. The Upper Tournaisian, on the other hand, would be 
developed solely in the siliceous-clay facies with a thickness of abt. 

'·35 meters. In this light the lithology of the particular Tournaisian hori':' 
zon,s in borehole Bolechowice 1 would be analogous with that of the 



F AMiENNIAN CQNIODONT.SFRO~ BOREHOLEBOLlECHOWIICE i 131 

Tournaisian s~tion from the near-by Kowala ,(Zakowa :19167). As . a con
sequence of these speculations it should be accepted that, ' within the 
Bolechowice area, changes in' sedimentary environments do not occur 
within the Gattendorfia horizon but at the' Lower Tournaisian - Upper 
Tournaisian boundary in the sectors so far investigated of the south
-eastern part of the Gal~zice~Bolechowice.JBork6w syncline (Bolecho
wice, Kowala). 

1'2. In order to supplement the statement of H. Zakowa as to the 
general coincidence of A. M. Sadykov's conception about the phylogeny 
and index-value of some interesting lamellibranchian species in common 
for Kazachstan and the Bolechowice area, it should be noted that this 
conclusion is also confirmed byconodonts: Posidonia (Karadjalia) venu
stiformisencountered in Kazachstan within the Gattendorfia horizon 
and in the Upper Famennian, within the\Bolechowice area is characteri
sticof the same time interval {Lower Tournaisian, Strunian, upper part 

. of the Platyclymenia horizon); Posidonia (Karadjalia) bairensis and 
P. (Karadjalia) nalivkini occur in the Cheiloceras horizon both in Ka
zachstan and in Bolechowice. Posidonia (Karadjalia) simorini which, iri 
Kazachstan, is characteristic 'of the Upper Frasnian and the Lower Fa
mennian (Cheiloceras horizon), is encountered in borehole Bolechowice I' 
also in to Il and, most likely, even in the Platyclymenia horizon (doubtful 
identification of specimens) . . The above conclusions will probably be 
also useful in the stratigraphic correlation of the lamellibranchian and 
cephalopod facies during the future investigation of the Famennian from 
the Holy CrossMts~ 

Laboratory of VEB Geologische Erkundung .sad 
Frei:berg, Ot,to Nwschke Plwtz 1 

. and 
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G. FR.E.Y·ER li H. ŻAKlOiwtA 

FAMEŃSKm KONODONTY Z WIERCENIA BOLECHOWICE 1 
(GORY SWIĘTOKRZY,SK.m) . 

STRESZCZEN:LE: -w Wyniku badań konooontawych ll:Z)'SkaIlO szczegóławe dane odn<lSZące 

Bię lCioo miąiszości ~ rwy.dzIJElleńpOlS'ZC2eg6Jlnych pozlomów fl8mellJ1i jak i \P'O'1:iWierdzenie gr:lłiIliiJcy 
dewon-karbon na głębokości oS'Ugerqwallle'j p<r'Zez H.' 2akową(l9tf1). Dzięld 'konOOQIltom sko
ry'gowattlo podział tumeau i w kOlllSekJWen'Cjd 'Uwagi o sedymentacji! osadów. Pr7.efprowad:ro
no korelacje w odniesieniu do znalCZem.ia stra,tyglraticznego ,tej g,rupy organizm6rW z m1JkirIo
~1arą, małżoraCzkami· i mallUiofaUlllą, zw.łaszcza gdy. did1z:ie () nie r~oznane .dOttąd poza Gbrami ' 

Swiętokrzysldmi gatunki małżów opisanych po raz {Pierwszy z KJazaChSltalllU. 

.A;nI;;yikJua: otpaJrty jieLslt na lbaidJaJnliIaJCIh kdniadlotnl\.lołwyidh ~dJzoin~cIh IW lia)bOI
ll'a'1lo!lfurn V1EB Ged.L~ 1ErIlmmdJu.ng iSOO ~ Ft~ 1W:ytlllidm I7JE$1t1alWlił dllaJ ni
nieijsz€!.i Pracy G. Freyer z ~jtątik;iem wstępu i wniOOk16w arońotYWY'oo, które Qpra
OOwl8.ła ,H. .żalIootWa. Blad/aaJJiJa :m'iIruiIc.i1QWlalnlO /W'aeClu ~aJ dJO/tyIciłlJCZ!lJSIOfw:yIC!h 
wfiJalc:lJoirnJości o 81ttrIatyJg.I1atfid ll\el1iiti !PQdceldhsz1;yńlsficiej 'WIiJeI:rtoetruaJ ~~ l' (iliJg. i), 
nawieroolIlelj od rgJJęiboGoolści 104;50 00 ~m,oo lU :(Ż-alkowa 11963" 1007; !Ryka & Za

lrowa 19M). ZasIaIclrniiJczą 'I.llWIaigę SikdnlceII1lttt1olW.aJIlIO na w,yocltt'ębnli'eII1Iiu lktoo'OIdIoinJtów ze 
ilkIałte!k !futtneńJSk.iicIh w CIellu tdIoIlclIaidmiijl'll7JegJo jego ~1Illiia d ~ 
mitąŻlSrlJOIŚc:i sirunJU. ;Klillllm !p1l'(fueik JPiOll:xr.aJnl() z dJOIln. ikIal1bQrw rbaJkrbe diIJa, Il'IełWfuzji 

~ dewIOIn~~bmt, 'IlISłtaillOt!1iej pt1zteiZ H. ŻJa/kJolwJą iIlIa do:myidh ~Ic!h bil()
-Blt;ralt.yg1r1aIfi,C!7JIl~h. 

lPIO~ do badJa,ń lIJI(l!bIrtIJru 1-5 ipl"'ÓIbe'k ~ głębolkiQśd] l~i:,30--1141,715 m ,cxralZ 

1413,-00-1'73,00 lU. NaJS'Ilę!plIlli-e, :re ~ędru !!la I7Ja1ryS1qWrU'jąICą stiJę IP'O = !PIiIe'I'WISIZY d!l!a 
fa.mJel!lJU9Wfuębo~ ~ć~j !kioreJJaiQji s~ ik!OInQdtOlIl
tOIWIeli /Z WiI'iiiJosIkJaJmIi '\lJ7lY5'~ !11la ;PCJIdIlIt.alwi mawww.~ . .l.".alIXlliIeIIO
gów, ifJry'l'Oibiltów, ~ów. Ii. mli!krofłocy, dlOldia{tiklOlw!o ~ OIdJcll!lłelk: od 
11319,310 diO 1-5\1,00 m {łąClZl1lie m prólbekj. Siedettn iPr6'belk lPofbr.any,ch oz ddlnego lka-r
boinIu: tdJa\łIo 'WYIIlm tne~. U&ty ~ ilrolIlJClldJónltów z iPO/2lClIll1Jalły próbek 
poid:aIIlesą iCllIta ~~ :g\ŁęIboIkIdś.d w tenmdiie a~, z iOIkJreślenlitem wiJe
m 0ISiaKi1ów, iZ lkrt:óryJdh jle ~ LiJazJby dklaJz6w :7JOIS1taJły lUlW!7JglliędnlLoine w -tatbel\i L 

SIłlwIie:ncl!wtruo, :lJe rw 'Wfi/eIrIcełndIUB~..JeICihoIwii.a l' me ~ą 1llI0IWe . ,ga:trulIlkti 
k/OIllo!d'OlIlltaw. IW męśoi ~1C7Jl1lej !Zatmile~ !qpiląy 'W1aI2mlieIjlst7;ydh liUlb ;rua,j-

1iJoZll1Jiej ~Epl(jącylC!h :foItm 'W' diameInJie BoIleołrowliJc. ~ Ibeiż . fIOIbdgJralfie 
d il'y/3Ilnlk1i' 1lliitekt6ry,cIh dklatrow. 

ma . Wytoidxę'bn.!iiein ila ik!OInto!Cl<Jtnit6tw. zaSlOOlliOIWIaJIlJO fP112JeldJe ~st'k!iłm !PIfIOCIe/dIurę 

'Z kwasem monochlorooctowym, a rz.adziej rozpuszczano próbki w kwasie octowym 
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stan zachowania wi~1mzosci konodont6w jest bardzo dobry. U okaz6w rodzaju Pal
matoZepts cz~sto zachowalo si~ wYIPelnienie podstawy. Nie znalezionotakze kono'" 
dontowych "bone-beds" oraz spkytyzowanych okonodon6w. Wielokrotnie jednak 
poszczeg61ne ich ez~sci (przede wszystkim zllbki) byly zastllPione przez tlenki 
zelaza. 

WYInJiIkD. I~ti ilia: GoonIodooty ~ ~ iZadand'a!. OIdk!rycie na gi~
OOkloI§ci 1713,60 m ~ clla~g!O dII!a :nJajttlJi7JS2Jej ~ ItJOo iJlIa .(dIoIlIna 
zona crepida-crepida) potwierd21a wniosek H. Z8kowej oZ'aliczeniu nizej 1ezllcych 
wapieni masywnych do franu. iPoniewaz autoI'ka nie wyklucza istnienia pewnej lu
kli iSIti~j rw ~e tfir!aJnJu: BOOetcIhowiJc, 1JO rw 'l"I8l7JiIe jpIIImbadlalnlia lIB Ilro
nOldidnty ~ od 1/1'3,60 idIo 2112,00 m i ~ !W'y1Iliik6w, IlIliOiZinia bypI1alW
dqpioIdJoIbriiile Ib1lfrrej ~ JWIiJeIk IW18lPieIllli mJaiS,ytWInIyIdh d ~ !fiaJmenJu 'Z f[laJIleID. 

N!a (pIClIdStJajwij lIxraC'hJi.qplddaw, m~, ~(jw iiI 1lry!liobiltdW' Jf. Zailrow'a 
(196'7.) !W\Y1l'02mDlba iP/aWtIlIe II.IItIwtcxrY fumlEm/u ilY'lklO :rlIa gl~o~ 151;,410-163,00 I!lli. 'roxro
dJcmty mtdIIllilai9t ~, 7Je rw rwiel'lCE!lll.'iu ooax:ly r:fiamemIll ~j~ ~
'1llIllJiJed od ~ '1i47JOO do 11"i13,60 Im. Na ~:e ~y tyUllro n'Sl petw:

!llG'lch IOIdk:!iJnlkIac i8IIlIflOr'k:a 'ta. :tIlIQgjlJa: /W3'1tY1PClfWIac o.sIaid:y !pI02JiJoImJu dhJeIiilioIoet.asIdW'ego 
(nip. illIR ~. 115'1 ~163,60 'In iLuIb IIlIa iP<J!dlsItalw1ie T:almIi!etnlil()l[ll()lg<6rw ty1likIO IllIai ~~b. 
li5'7,50-158,50 ttnI), IOirIa!Z I~ rw 1i!nJteIlWlalle 1512,40-153,40 \mJ IlliUwIOIry lPOZiIoonIu 
k!ldmeni~~ (wniooki oparte na tfanmie try!Lobitowej). K<OiIllOdonty natdmdal9\; ~
_ M wyllMmIDeinliJe IZIOOl ~ Ol'laiZ :llIa ,~bnJiIeIndie ~poojio

mOw. falm.<e!llJU W ~ ~ 'Z :PtOIdianiLem kill ~~CII ICfiiig. 2). [l tak 
poziomchelilocerasowy oibejmu'je interwal Old 1'517,50 d~ 11:73',60 >m (gru'boSc ponad 
116 m) IZ w~ 00 iIlIu (mlitiHose 100 lI1IaJl1lltlliiJed 12 ~ i to [lItfI. W pIl'TZJeCIiJwIi
stW1iJe IdJo rVeg1o ' grru'bioSc I\VtYlZSIzYcll ~&yioh !pIO:zJiom6rw IW\YIIlIOIS'i 'lJailIedw'iie 'ktiillk:a 
mte1lr<6w. BOI7Jiom :p1/aJI!Y1kl'ime!rJJilQwy, 'lliie 'WYJI"c5lZnlikmy (pl'I2lE!IZ \makricxfia<Ulll.~, KfuefjlmJllljle co 
Zlfajjmni.ej 00ciilrueIk: Kl!d .152,40 dO 1157,50 m i(Il'l102lnliIe IZ tOIdiciInikiiem, kttfuy H. Z/aI1rowa 13-

~ 1"aio:zle:j do ~ 'P'Q7JiJoImIu). no pooJi!cmw 1killiIm.ea:!ii, }ak sti~ ~e, IIlIar 
lei.taGxllby IOd/nireISc ubwIOIry od gl~'bokJoScti tOIkiolIo 150,00 do 152,40 im. LKloInklIclioIIlIty 'WIl!kIa1-
zudll rta/kJ7Je . nIa lOi'be!clnlo6c pq:zJi1Oiniu WIOIkilIuan'e'l'liJolwielg, ~z ~jll s.rod!k.o!w~ 
i 'gam'll{?) :7JOi!l<~ costatus. ~iIe 'ZI3!2lIlIaIC2I m~ rtm dolma ~c tJeigo !J)OI7JiIarnIu (00 
VlIia),kt6ra obejmuje przyna~mniej 2-metrowy odcinek '(od gl~b. 148,00 do tOIkolo 
1150,00 m). Jui na gl~lrosd i4l7;50 m .7JIlaleziono natomiast zesp61,ktt6ry w\Slkazu
je na g6rnll cz~sc tego poziomuOt;o 'VII't\), a · tyro samym na wyst~powanie strunu. 

H. ZaJk:OWIa !Ol1967), Ilia pod:staiWie :wym~ani,a miesmnyoh e1emoot6w de
W)OI1sIlro~ rw dm.flerowia:OO l'46,()OI----m'7,10 m, diopatmlije :si~ ~aJcy dewfoln
-IkJall'boIn wl~m !begJo IOIdJciIr:1llm lJuJb tei: 'W jl~ iOIbrI~biIe. <MJimo 'Ze iPI"Ohlk!iJ illia. 'kxiIIlIo
donty rz. 'tego in'teI"Wlailu daily 'wyIn;iIlci nega't:v1Wll1e, to renne rwISIkailruilki 'IlI7;YBIkano 
IZ pr(fuelk: .tE!dnliJoh i(!llIai ,gl~ 1'45',50 tm, ~ dO!llIllok'a,rlboiI1slklre 0l'!aIZ illJa I~b. 

114'7,50 m jeszcze w8k:.aZn:iki najpra.wdopodobn5.ej to VJIJ). Nale1Ly wi~c SitwieM,zic. 
:re ~estbie H. ~ fWI Sw\ie1lLe 'ba!dIati lron'OdantowylClh I\Vy1diajIl 131i~ illIZalSIadlnIi. 
W ~ z ;1;yttn ~ ~ .. wmlljaeps2tV!m ,mzie ~ddmIie !llliie pru.e;.. 
kJI1aIQZIa 1",5 m, pr,zy ICI7JY1ln 1Oig6:lJnJa ~c jpIOI:zJi1OlmiU wtoIk!lruJrnie:el!110 'W IWIileriooniiJu 
BoIliefcIhJoWdre 11 /wyri/oIgi .n.alipm'WldlolpiofdJoib!niilej 0ki0Ir0 3,5 m. 

lJrlterels'U)jllloa jest ~ooc rw sugerowaniJu {granky dewon-ka!Iibon lPI'reIZ mal-
2JQmC!2JJt'i, ~tt<y d' rw ~ ~ p11ZeJZ mJalZe. ~ <tiej ikiOIr1elaicj~ j:alSlkJmwo 
zaznacza Bi~ faJk:t odImien.ned (WEIkam'Lko.WoScl lIIlilk:r<Xflory (lfig.2), na podic;ta.wie 1k:t6-
rej grtal!llilca ta jpIClIWUnJna by ~ k:liIJIka I1ll/ertll'I6rw rwy:i!ej, IWI obr~biiIe OSWlOw, slkl\d 
mIattny jlUiZ ~ ~. lWyndIk:Ja .1Z 'llego, · re !Z'e'Bp<>a;y milkJriotfiIJor ~
pudll mtiJe!j8Oal iiInn~ ~ ~ym, gldy idizie 0 dJobre 'WISikiarl:nd1lm 'SItmty
graficzne, zwlaszcza odnosnie ' ~o gl'anic system6w. 
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Wedlrug H. ŻlaJkqwej, .1OISady 1Z głębokiolŚOii re .104,50 'ID do limJ1:.1etrtWah1 1416,00-
1/4n ;10 Im ll'!eIpl"E:Zle'tiulją cIluimed, lIlIa !CIÓ i8lUltorIka 1PfIZY'ł.aJQ2la :zaJl"6wtruOt d'QWloldy ilJil1lostma
tygmlffiJcamJe, jalk I'6;wJlliieiż ~rIa lSIię na ~ d ~ ara/z na lIllIiIkJrIo.f1Jdrze. 
PodrL'iJal lIli.JJrinJeIJu !na ~ć dIalin.ą :i górną .zmtał. ~ iZ {PeMlIYm ~ 
rźIetndJeim na giębokiośdt dkiołJo J.21,oo lIn. 'Z;a; ~ ilIu!rInejtu ;g6mie1g)O i\lIZIIli8IIlD Orbi
culoixlea d. davreuxiana (głęb. l1S,5IJ--.W3,30 lin) li CyrtosymJbole (lMacrobde) 'bre
'Vispinia (I~b. 104,50--109,50 m). :W dYJSlkrulstid \9trrat~1Qmej ~ że jes~ze 
w :iInJteIrIwBlle 11141\001---1141,75 Im i2ttJ.laJl/erzJijQno IIIiIcl7Ja Fosidorroia(Karmdjalia,) mariam.nae 
WU'. hemicyol!ixz, 1krt6mT 'VI ' ImaJ2laIciMtaJI1lie clIraJr.aJk1lEm.Yl2JUje !gÓ~ 'Ilumej. 'Forttniie tej 

1lQw.airlzysrzJy Cyrtosymbole (M'IlC'I'IObde) ci. lalticnmcpa, b6rta ~by jlUlŻ 001-
notu:r:nejs:k1 '.wielk: dila tytah Oisad~. Natdmiairt tmałż.e - rPasWDnia (Kamdjalia) ma
riannae, P. (Ka'1'tldjaJia) iaifrf. 'mamnnae :iJ P. (KClII"Clcljalia) al . . 'Ve,nustit01'mis, iW'yBrtę
pująoo lila roiclicłilnIkru 141', 75~1I4l1\,95 m, m6w1i.ą o ~jLSlk1ilm 'Wfuektu rtlyic!h fWlbaśnire 

~ÓiW.KioInJoIdioallty r6wnfilelż lI!liJe ~jaślnliQiją ~ ty10h drldbn(y1clh ~ci 

w. ~.aIIlIiJu tumeljlU, ~ suge.ruJą iPJ:IZIE!!PIl'IOWaKlizJeInie ~ :turInej 
ddDny - ,g(xmy nliJe tna głębolklolśdt iOIkIalio 1121-,00 Im~ illec!z ~ n.arwet jpOIli
żelj 1~,76 'ITh Odpowiadałoby to stratygratfii opartej na podstawie małżów lecz iX>ż
ni Slię w Ikorelacji ze WSkaźnikami trylo'bitowymi, zresztą niepewnie oznaczonymi. 

iNaWe!iy dodać, że rw ~ 1WYSitępiOlWallliJa gmnIDqy itIUiI'tt1l'!jlUl dKlI1!nIego i1 gór
nego id.qpiero lllIa. g!Ł~ a1roIJo 141,75 m, madiy lPf07JiioonJu li!Jal~ iW wI.iier
ceniu BalechoWiI(le li.' !byłYbY w całości reprezentoWane !przez utwory marg1listo-.wa-

. pIiemre '~'CI2JnJe do .~ 10 !llii~ dkIołiO 4,50 Im. Nla/bOImriJast g1ÓIrtt1y tUlmerj 
~ iWyjkJs7.'tałoony rwyłąictmie j,ako -seria kJ.1zettnli.onIkO'WiO-U'asta o g.IlUbości oko!!) 
315 m. IW /tym. śwIi!eJt!lJe 'lIiJ1ldlIdIg'i pclISi7J07JetgóllnY!dh pd~ów tumJe:j1u iW 'WIiericieni u 
BalecIhOlWiIcie 1 bytalby I~ dJo ;prpfi!liu itumeIJu .2< ~ !KJoIw1ailJi. W Iklon
selklwe'IiClji tych ,uwag ll1aI1elżaio1by 1Pl1zyjj'ąĆ, że muoan,a IŚI'OClQWi:Sk seldly>mentaiCyljnyiCll 

w <dbLc;iZal'!'Zle IBoleclb.owi'C nie nrustąlpiiła rw .obrębie ipOZJiomu . I!1JIłttenidJorfilOl\W!giO, 'lec/2: 
w :zIbada~ idlQtąid lOoddiinJJmcll 1SfYtllIkI1iiin. i~łęńclklo-lbolec!hlQwłitclro-iba:r;kKl!W'Sk'ilej f~BoI

lecloo!wiicle, XowtaJlla,) i2la'ClhiOdzii! nla pr.zelbolmie doInągjOi: ~ rtiu!r:nej'UI. 
W ~iJealliIu shvireIrdrzJeIn'fu H. Zalklqwiej 10 · rQg'61nre,j ~i ~j:i 

A. M. ISIad~a, IOIdlnIosIzą.cij się ' do ~ d ~ rcJi.ełk:aiW'yloh '~I1luin
k!6jw mJa~ lWISjp6IlIliY'd dlIa: !roaJzIaIcJhiStIainu li o~ Bolec!łlIOIw1iIc, naIlIerby dioIdIaC, ri:e 
:rówtnIiiełż ~y pdtlwiiłer!Cliz.ają iIleIn WII1IiiOlS:eik. II tliaik: Fosidlonia (Karadjalia) vernu
stiformis, 1WW1!.1tę/plL1liąm iW KatzlafClhs1mlJile rw :pOIZiJoIm/iIe ~~ 'jJ IW gó~ 
mmJeinlie, oecihlUde rw ~C'h treln rSam odCliJrueik Cl2llł1SlQWy' (rdIoiIJnly rt/uir1nJej, lS'b.nllIn. 
wyrŻSlZa mręść iPQzIilOOIllU ~()Iwegd). Posidonia (KaradjaJia) bailre?liSis 'iJ rP. (Ka
radjcz,liia) nalWki:nri IW !Kai7JajcIhsIta'iJe d :BdlieIcIhowIi1QalClh występuiją iW :piOI2jiJarnJi; rdhe'illo
~. Posidnnlia (Kairadjalia) si1rlXJrini, k11lóra rw tKJai7JaIO~ cerclhl1Jlje rwyrilsI7.y 
frlaill li n:irimty lfiam~ talkliJe IW lWfiIetrIoeInli ~ rpdmzJujle k;1i;ę IW Iflo 'llI l' iPl"aJW\dio
potddbnlie jiemJ02le iW pazi.ldmlie ~~ (lIlIiejpIawIn!e lCX2lllIaICrzJe okarz;ów). 

iPJawY2$e ,u,'WIaIgi iI1iiewąlbplliilwlie będą tPOIlIlOClIlle 1laIkIZe dIIJai 1kJołre'IalQj't ~a,
:ffijcznej :fiaIc,jd miaatiJowlelj i:i ;~t()gJ()IWfej w .dIailLgzydh !badanlila1Clh ~~g,o 
mmelIll\.lJ. . 

VEB GeologischeE1'kundung SiJiL 
Frei;be1'g, otto Nuoohke p,zatz 1 

i 
S-więtokrzyski Oddział 

Instytutu ,Geolog'iicznego 
Kielce, ul. ZgodJa 21 · 

Kie,zce, w paździemku 1965 r. 

. : 



100 , GUNTERFlREYER & HALINA 2AKOW A 

, DESiRIIlP'llllO OF 'PlLA!'11ES IJ-,.I1!I 

OB.TMNIlIENlIA DO iPLA:N'SZ [--ill 

(PL. I 

, ·11 - Palmt1Jtol,epis defleclens defiectens lMiilller, dJe,p1ih fjg;}~c) '11W.0 m. (S3hl;pile
probka - 11'821641}. 

2 - PriooviJodina prona, 'CHuJddlIe', IClepth 'fg~~bollroSc) l.511 ,Orm. (\SiaJmlp1Ie - !Pl:6bkia -:-
186/64) ; , 

"B - Pa;lm(Jj~lila deUcatula lJllirdcIh & BaJaSiIer, de~ ,~gl~boIkil~c) 1'50.0 m. (lSa.m
pIJ!e - pr6b\kIa, - 7'7/6NJ. 

4 - PseudopoZygnathusmarburgensis Bischoff & ~Ziegler, depth (gl~bokosc) 
15Q.0 ttn.{saml!;i1Je - problka - 11!85ft64). 

5 - TripodeUus TIOb1./..stu.s 1Bi.!;·c'hofif, depth {gl~bokoSc) :147,5 m. (samPle - ,pr6b
ka - '716/64). 

11 - Spathognat7wdus mbiZios ~ & Me'hil), deu>th ,~) 1152.0 m. {$,m
:P'lIe - (pl'II'ilikIa - 78/64&. 

'1 -- Spathognathodus i'11XYMl.a.tus IQBmlm<;IoIn & Meh!l), de(pUh ifj~c) 1417.5 m. 
" ' 

~sa!mtP1e - [:Xl"t'fulm - '116/64). 
8 - Spattihognathodus strigosus CBrIainf;Ion & :MieIbL), depth l(Igi~c) li50.{) m. 

,(saJmPbe - ~ .,..- 155/64) . 
. 9 - SpathogTlXllbhodus oostatus spinulicostatus (lE. IR. !Bl1i1JIJlS1oiIl.), dletpth ' '(ig!l~c) 

148.0 m. '(SaImlPle - !Pl'6b'kia - ' 1'82/64i). 
10 - SrPathognathodus co.status ulti.mu.s BilsclhlOiff, depth ~gJlI~c) 147.5 m '. {LS'aiIn

Ip1ie - [:Xl"6b1ka - 7'6/&.1:}. 
11 - Spathognathodus stab:iZis '(Braru;!on & MoelhllO, deptlh fg~~'bokkJiSC?' 1149.5 m . '(~a!In

p~e - (pl"6blm - 1814164). 
m - SpwthDgnathodu.s (zcUZeatU8 (iBrIaJrusIon & Meh!l~,depth ,(~~boik!o!Sc) 1'5:1-0 m. 

{SoaJm~- pri6llllm - 186/641). 
113 - LigO'/'l.OldJina mcmodenta:tn ~ & '2'JiIeIg1Jer, deptli~~boikIoISC) 150.0 m. (saJIIl-

. :p:lie - IProbka - 77/64). ' . " 

114 -'- Ozarkodina reguia:r:i.s !Bir.al!li3iOln & /MIe1hJl, dlepth 0g1~6) 114'7.6 !II1I. 1{lsIa'IIlIPle -
pr6lJ)k.a - '76~6'4). . 

1'5 - Ozarkodinn roomoarC'IJ,(Lta HieIJttnL<;, deptlh 'fjglEilbolk!asc) 11519.0 Im. o(l!lIa:Ill(pI1ie --'- prab
ka - 811164). 

116 - HindeodeUa germana HolmeS', d~ .egl~bokJOsc) 1'73,6 !In. (SialIll\P1le - p:r(Jib
, 'kia -817/64!). 

1 - PalmatoZepis perZobata schindewoZfi Muller, depth ,(gl~bdkosc) 1517.0 m. (sam
pIle - !PIl'!6IbikJa - 80/641). 

2 -' Spat1wgnwthodu.s CO'Status ultimus £oiIsIchiOfi, deu;ith ~gl~bIdkioSC) J.I4!7.5 m. (1SIaIm:

:pile - ~. - 76fl64i) • . 
:3-;3 - PaZmatoZepis defZectens defZectens MUller, depth (gl~bokosc) 148.0 m.{sam-

ple - pr6llka - 1:82/M). , 
5 _ PalmatoZepis quadrantinodosa infZexa Muller,' depth {glE:bokosc) 159,0 m. 

(sample - pr6bka - 181164). 
6 - Patmatolepis distarta ~ & Meh!l, d€lPlih .'OglfilbciklolSc) 1157.0 m. (SiaImPl'e -

:pr61lkia - 80fi64t). 
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7 - Pllllmatolerpis glabra flIlongata Holmes, depth l(g~fiibolroSc) 15/1.() !rn.. I(sample -
. ;pr6b1kia - .80/64). 

8 - Palmatolepj,s glabra pectinata ~Le:r, depth .(gl~bakJQSc) 11157.0 rn. (SiaJIIlIpI'..Je -

pl'6iJ)ka - OO/M). 
9 - $caphrignatlhws velifeTa ~gdex, diaptQl {jgl~bokIaSc) 1514.5 Iini. i(lsIaJmjplJe- prob

'ka - 7·9fi640. 
1'0 -< HilndoodeUa geTma7!a lHioilmes, deptlh (gl~Wk(oisc) lISIL6 m. i(lslalmIp]e - pr6b

k1a - 85/164'. 
1:1 - Spa.thogna~hodus sbaibflis I~ '& ~h1), dlapbh :~~~bIoikbISc) 1&0 m. :(\sIam

(p1e - jpIr(fuka - 78/64). 
12 - Ozarkodina laceTa H~, dlelp1Jh '(igit~boiklos6) 159.0 1In. {iSlampIJe - pr6b.kla -

8U64I). . . 

13 - Spathogna,tJ'liOdus i~tus 1(IB'raiIllSKm & Mehil;), deplth 1(!git~bIoII.roSC) 114.'7.5 rn, 
!(1i!IaJmipIlIe - ~ - 7,6./64). 

14 ---,- 02la:rkodlima hOmoarcuata Helms, depth (gl~boklQsc) .1'59.0 rn, I(sample - prob-
ika - 81/64). . 

All the specimens are f1"O'l1') bo.rehole Bolechowice 1. Figures by A. ' Ketzel (magn. 
abit. 15-18 X). PlwtDgT'aphy by G. Freyer, VJ1:B Geal. ~rkundwng Slld, Freiberg 

Wszystkie oka,zy pochodzq z wiercenia BOlechowice 1. Rysunki wykonal A. Ketzel 
(pow. okolo 15 do 18 X), a fotografie przygotowal G. Freyer, VEB Geol. Erkundung 

Slld, FreibeTg . 
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