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ABSTRACT: The investigation of conodont remains has provided wvery full data
concerning the thickness and division of the particular Famennian horizons and
conflirmed ithe occurrence of ithe Devonian-~Carboniferous boundary aft. a depth
suggested by H. Zakowla (1967). It has also suggested helpful amendments concerning
the division of the Tournaisian, consequently also with regard to the sedimenta-
tion iof the deposits. Correlations hatve been maide of the stratigraphic value of
thils group of organismis and the importance in this mespect of microflora, of
ostriaicods anid of malcrofiauma;, particularly of some lamellibranchian species fimst
descriibed from Kazachstan and so flar mot reported in Poland outside the area of
the Hioly Cross Mts.

INTRODUCTION

In 1961 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 Gatlezice-Bolechowice-Borkéw syncline (fig. 1). After piercing
the deposits of the Quaternary (down to a depth of 10.5 m.) and of the
Middle and Lower Zechstein (to a depth of 104.5 m.) the borehole reached
the deposits of the Lower Carboniferous (Tournaisian) and of the Upper
Devonian — Famennian and Frasnian — the borehole ending at a depth
of 212 m. ‘A preliminary description of the Carboniferous and Devonian
strata were given in 1963 and 1964 (Zakowa 1963, Ryka & 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 1967. A brief historical review was there given of the investigation work
on the Lower Carboniferous of the south-eastern part of the 'Galezice-
Bolechowice-Borkéw syncline and on the problem of the passage De-
vonian-Carboniferous strata. These investigations were based on the
macro- and microfossils (the conodonts excepted) found in the above
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borehole. Their results were, moreover, discussed by H. Zakowa (1967)
who was the first to correlate these data with the general development
of the Strunian and the Tournaisian 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—clay 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
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‘Fig. 1

Localisation of borehole Bolechowice 1 in the Palaeozoic of the Holy Cross Mts.

1 contour lines of the Palaecozoic deposits, 2 borehole
Lokalizacja wiercenia Bolechowlice 1 w paleozoiku $wietokrzyskim

1 zarys uitwordw paleozoiceznych, 2 wiercenie

claystone intercalations) and of the Famennian from Bolechowice. The
latter are lithologically analogous with the limestone series of the
Gattendorfia horizon. It is interesting to note that the conodonts had been
found here some decades ago by Z. Sujkowski (1933) while he was frag-
mentarily investigating the petrography of rocks from Kowala which is
situated within the .same syncline and about 3 km. to the east of Bole-
chowice. Z. Sujkowski found his conodonts within greenish clay shales
which J (Czarnocki (1933) 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-Carboniferous boundary which had been established by
H. Zakowa (1967) in borehole Bolechowice 1 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-Zechstein series from this borehole. The greatest
concern here was more accurately to divide the Famennian and deter-
mine the thickness of the Strunian. - ‘

- At first 15 samples were taken for investigation between a depth
of 141.3—141.75 m., also between 143.8 to 173.6 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 (13) samples were collected
between the depth of 139.3 to 151 metres. Negative results were obtained
for samples taken between 139.3—140.3 m., 140.9—141.3 m,, 143.4 m,,
142.5—143.8 m., 143.8—144.9 m., 144.9—146.0 m. and 146.0—147.1
metres. The remaining samples yielded the conodont remains described
in the 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 VEB Geologische Erkundung Siid 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.

PREPARATION AND STATE OF PRESERVATTION
' OF THE CONCDONT REMAINS

To separate the conodont remains from the rock matrix H. Beck-
mann’s (1952) 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 (1956) and 'G. Bischoff
& 'W. Ziegler (1957) have suggested some most convenient methods for
the preparation of these microfossils.

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 40°% 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-coated 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-Kurs microscope, Exacta Varex and the Carl Zeiss-Jena 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 coriodont 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 flllmg is
frequently preserved while in the genera Ozarkodina, Spathognathodus
and Polygnathus this is rather rare. If present; it is very small, in
correspondence to the circumference of the pulp cavity, or only partly
preserved. No piritised conodonts have 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 ((1957) from the Amdnau quarry, have not been observed
in the examined samples from borehole Bolechowice 1.

SPECIFICATICON OF IDENTIFIED CONODONTS

The specifications listed below are based on results obtained by
the examination of the particular samples (from the youngest to the
oldest ones). The numbers of specimens are shown in chart 1.



ACTA GEOLOGICA POLONTCA, VOL. XVIf

Heodeiowe restawienis konodooldw ummmw.h £ wisreenin Bolechowive 1

Chaet rTahtIn) 1*
Cruanticative chart of conodants m.anllﬂﬁl fram horehols Hnle-;,hnwme 1

: Cegus amd spwties

Carbaniferens

Devomiun (Farmén ni;q..n ¥

1413
14L.75

1455

475

1437

19,3

Acoding cwrmaa SlauSor
Argding p.
Bryantodur windus Ulbch & Basler
Elllscmia s
" - Falendut verigbiily Sanerant
Faleods sp,
- Hingeoelle brisls Brionton & ‘\-'lehl
i AL ﬂ'zﬁ'an‘a Hihburl
b el deflecta Hibbard
- IR rerinang Holues
Hindeadslia sp.
b Lignmodfag mvodeatols Bischol 2 Zlﬂglﬂr
I Lipomoding 1p.
Lonchodime vefidn Sarmenmnm
Lonchodius 1.
Nothognathefla sublagvis Sanmeoanm
N gppreally Beangson & Meh!
| Gzarkedine ddicutuln (Stauffer & Phommer)
| G. efrgans (Slaufles)
i 0 kemoarcusra Helpr
| Q. facera Helme
i) repedards DBransco & Mehl
Q. rhemute BischolT & Ziegler
0. i, rherare Bisghofl & Ziegler
Crarkodinmg sp,
| Paimatodelfa deficerife Ulrich & Bassler
L Palmarolepls crapdy crepida Sanmemann
. deflectens deffeciens Milee
. deffeatafe Dranson & Mehl
. didforia Driogun & Mehl
. gl clongara Hnlmes
plabea pectingfa Tlealer
glawa satmp, a Zieghar
pomioe|rrmerdoe M
mimwts miewda Brieton & Wehl
mimute boba Helms
. miimsse subep. o Helm
gutardromtnedibe bgfleas Moller
gaadrgitinedine marpotfere Zingla
quidrantingtfosafobare Sennemann
. peripbirte Lulbsp, o Helme
werivbuna schindewod Mialler
rhoniboides Sanoamann
rugore ol Miller
Fugesa grosel Eioghar
. ol regafaels Coopar
relileisg Heolms
.\ suhpertolota Branson & Wehl
trinnmrlaniy Sinaemwnn
Pafmorolepts 0.
Polygnathus bicarata Zicglor
P ooy Benton & hMehl
P dfversy Holawt
. P fodnra Bryani
LA gisbre plabea Uinch & fassler
U P precere Sanmermanim
i Polygrathies sp.
.~ Pulviuphodoneg fiwguiforsds Branson & Wehl
" P Y miphyllato Zioger
© Prioegorting prome (Foddls)
Pr. sifiki (Stnufler)

e

e B T Tl

."H“P-‘f"i"ﬂf‘ﬂ.'ﬂ_‘nfh‘h."ﬂf'i‘?‘-'l"ﬂ"ﬂ

Ps. reigondeg Zicgler
Rogudya aarifa Sannemann
Eopndya sp.
Soaphipnatus waiifra Ziegles:
Sentuly verpsrs Sannomann
Seutaly 5p.
Aiphomedetle depleota (Branson & Mshl)
F. fieriicha {Couper)
E ol ohralea Mma
Spathognathods acfearns (Bramsos fo Mehl)
D oSp.of beklowoss Belms
Sp. rastafey cosfafuy (1. R, Hransom)
| Sp. costeies splrulicomaux [F. R, Rrabson)
Sp. cortmnes wivimgs Fischott
Sp. fnormeriay {Rranson & Meld
| Sp. fugosus (Braoson & Mshl)
f ¥p. srabils (Bramod & Mehl)

o &P, sivigosds (Hrundan & Tt ehil)
i Tripodefler rofuwis Biachoft
I Tripodeiher sp,

Fsenchupolyrrathug morburgsisly Discholf & Fleples

iy S T A T

P oA = ma

B et S

i

| =1 & |

o | el

| vose | vl

o —

o8 -

——

|

|]—|1JMHN|

I-alml]]ulul_

SR o

|

D oes |

[y

IDepth M oyatres

1520

1543

Ryl

* ]—10 — mumber af ¥pasimgns, — H0 Epevitsend,

1da M — | obarde, — bral akoziw,

|

ol

l m ]l &

1

I w1

P |



G. FREYER & EL ZAKOWA

‘ i%50 ‘ 1615 | 1686

]
— — . - _ ?
- — — — 1 2
a i L 1 2 —
1 I} — = & HEl
1 1 e e o
i 2 i . _ _
1 3 - |z 1 3
5 5 - & 7 3
- — ) - 1 3
piie i _ _ —
f— —— 1 : I —
- a o ) el _
2 A i e = o
4 B = — it =
3 e — _ ——
4 — == _ — =
2 k| - 1 2 k|
3 f i 4 2 4
- — . s = 4
Sk ) . 2 - .
s - - - 5 =
bl — — _ o ]
— 4 - 10 — 12
g ” il S Y
- - — l —- 1 3
5 - FPT - Ca— -
- g s l — = [
- B - = 3 o
12 . - — _ _
(S | _
- |- . as0 o,
— — — T ] —
25 4 — =1 — 2
- — - 15 — i
— 3 — J— —
_ — y o - 3
_ l _ - _ - 2
i 4 5% 5 = 3
5 e 4 s 3
g - s - i
I - — .
15 12 - 4 — b
1 5 - — 1
3 i i 2 i 1
e 2 — — J— N
e, —_— J AeSS i — —

& ' ‘ —
[ H
'

e — e —

S=ire, m e -

i amp

PR T

P e



FAMENNIAN CONODONTS FROM BOREHOLE BOLECHOWICE 1 109

Depth 141.3—141.75 m.}
Himdeodella germana Holmes
Hindeodella sp. (germana ?)
Swphorruodebla vsost’acha (Cooper)
Age of sample: with reservation cooperi-isosticha zone (cu Ila)
Depth 1455 m.:
Hindeodella sp. ?
Ligonodina sp. ?
Polygnathus sp. ?
Siphonodella duplicatea (Branson & Mehl)
Siphonodella of. obsoleta Hass
Age of samiplie: probably cu I, possibly the lowermost cu Jlo
Depth 147.5 m:
Hindeodella germana Holmes
Ozarkodina regularis Branson & Mehl — pl. I, fig. 14
Palmatolepis deflectens deflectens Miiller
Palmatolepis gowioclymeniae Miiller
Prioniodina smithi (Staufifer)
Pseudopolygnathus trigomica Ziegler
Spathognathedus aculeatus (Branson & Mehl)
Spathognathodus costatus costatus (E. R. Brankon)
Spathognathodus costatus ultimus Bischoff — pl. I, fig. 10; pl. IT, fig. 2
Spathognathodus inornatus (Branson & Mehil) — pl. I, ffilg. 7; pl. IT, fig. 18
Tripodellus robustus Bischoff — pl. T, fig, 5
conodiont-like fragment (Acodina ?). indeterminate foraminifers and badly
preserved remains of Clymeftiae or goniatites
Age-of sample: middle — lowermost upper costatus izone (Wiocklumeria, to VI)
Depth 148.0 m.:
Ozarkoding sp.
Palmatolepis defelectens deflectens Miiller — pl. I, fig. 1; pl. I, figs. 3—4
Spathognathodus aculestus (Branson & Mehl)
Spathognathodus costatus costatus vE. R. Bransor)
iSpathognathodus costatus spinulicostatus (E. R. Bramson) — pi. I, fig. 9
Age of sample: middle costatus zome (to VIe)
Dtegpvﬂh 148.7 m.:
' Hindeodella germana Holmes:
Ozarkodina cf. rhenana Bischoff & Ziegler
Ozarkodina sp.
Palmatolepis deflectens deflectens Mulller
Spathognathodus costatus costatus (E. R. Branison)
Spathognathodus stabilis (Branson & Mehl)
Age of sample: costatus zone (to V/VI — to VI, in details not more accurately
determinable)
Depth 149.5 mu.:
Hindeodella germana Holmes
Ozarkodina rhenana Bischoff & Ziegler
Palmatolepis deflectens deflectens Miiller
Palmatolepis gownioclymeniae Miiller
Spathognathodus aculeatus (Branson & Mehl)
Spathiognathodus costatus costatus (E, R. Branson)
Spathognathodus costatus spinulicostatus (E. R. Branson)
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Spothognathodus stabilis (Branson & Mehly — pl. T, fig. 11
Tripodellus sp.
Age of sample: middle costatus zone (perhaps the [palSSlalgB fmom the lower
to the middle costatus zone, to Vila)
Depth 150.0 m.:
Falcodus 1sp.
Hindeodella of. deflecta Hibbard
Hindeodella germana Holmels
Hindeodella sp.
Ligonodina monodentata Bischoff & Ziegler — pl. I, fig. 13
Lonchodina valida Sannemann
Ozarkodina homoarcuata Helms
Ozarkodina regularis Branson & Mehl
Palmatolepis delicatulg Ulifich & Bassler — pl. I, fig. 8
Palmatolepis defelectens deflectens Miilller
Palmatolepis gonioclymeniae Miiller
Polygnathus communis Branson & Mehl
Polygnathus sp.
Prioniodina prona (Huddle)
Prioniodina smithi (Stauffer)
Pseudopolygnathus marburgensis Bischoff & Ziegler — pl. I, fig. 4
Pseudopolygnathus -trigonica Ziegler
Scutula sp.
Spathognathodus aculeatus {(Branson & Mehl)
Spathognathodus costatus costatus (E. R. Branson)
Spathognathodus inornatus (Bramson & Mehl)
Spathognathodus jugosus (Branson & Mehl)
. Spathognathodus stabilis (Branson & NMehl)
Spathognathodus strigosus (Branson & Mehl) — pl. T, fig. 8
Tripodellus robustus Bischodf
Age of samiple: lower — lowermoist costatus zone (passage to V/VI — lower-
moist tio VII)
Depth 151.0 mu.:
Falcodus variabilis Sanhemann
Hindeodella brevis Branson & Mehi)
Hindeodella cf. deflecta Hibband
Hindeodella germana Eolmes -
Ozarkodina delicatulo (Stauffer & Plummer)
Ozarkodina regularis Branson & Mehl
Palmatolepis deflectens deflectens Miiller
Polygnathus communis Branson. & Mehl
Priontodina prona (Huddle) — pl, T, fig. 2
Priomiodina smithi (Stauffer) . i
Spathognathodus aculeatus (Branson & Mehl) — pl. I, fig. 12
Spathognathodus inornatus (Branson & Mehl)
Spathognathodus stabilis (Branson & Mehl)
Tripodellus robustus Bischoff
Age of sample: probably on the boundary of the upper styriaca zone (lower
costatus zone — senisu W. Ziegler or styriaca — costatus — Interregnum
(o V) — sensu J. Helmis)
Depth: 152.0 mi: . .
Hindeodella germana Holmies L .
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Hindeodella Sp.

Lonchodina sp.

Palmatodella delicatula Ulrich & Bassler

Palmaitolepis deflectens deflectens IMVhiiller

Polygnathus cdommunis Branson & Mehl

Prioniodina smithi (Stauffer)

Pseudopolygnathus marburgensis Bischoff & Zreg‘ler

Roundya sp.

Scaphignathus velifera Ziegler

Spathognathodus cf. bohleanus Helms

Spathognathodus inornatus (Branson & Viehl)

Spathognathodus stabilis (Bramson & Mehl) — pl. I, fig. -6; pl. II, fig. 11
‘Tripodellus robustus Bischoff

Age of sample: styriaca zone (upper to IV — to V) or upper .velifera zone
(upper vo IIT — lower to [TV) -

Depth 1564.5 m.:
Falcodus sp. .
Hindeodella germana Holmes
Palmatolepis schieizia Helmis
Scaphignathus velifera Ziegler — pl. TI, fig. 9
Age of sample: according to J. Helms (1963) uppermost to III (= middle
velifera zone sensu Ziegler); according o position in borehole probably the
passage to IIMto IV
Depth 157.0 mu.:
Falcodus variabilis Sanmnemanm
Hindeodella germana Holmes
Ozarkodina lacera Helms
Palmatolepis distorta Branson & Mehl — pl. IT, fig. 6
Palmatolepis glabra elongata Holmes — pl. I1, fig. 7
Palmatolepis glabra pectinata Ziegler — pl. II, fig. 8
Palmatolepis glabra subsp. a Ziegler
Palmatolepis minuta minuta Branson & Mehl
Palmatolepis perlobata schindewolfi Miiller — pl. TI, fig. 1
Palmatolepis rugosa ampla Miiller
Pajamatolepis rugosa grossi Ziegler
Polygnathus bicavata Ziegler
Polygnathus glabra glabra Ulrich & Bassler
Polylophodonta linguiformis Brianson & Mehil
Scaphignathus veL"Lfefm Ziegler
Age of sample: upper quadrantinodose mone — lower velifera zone (= to
Illa — Jowermost o IIIE)

Deplth 169.0 m.:
Falcodus variabilis Sanmemanmn.
Himdeodella deflecta Hibbard
Hindeodella germana Holmes
Ozarkodina delicatula (Stauffer & Plummer)
Ozarkodina elegans (Stauffer)
Ozarkodina homoarcuata Helms — pl. I, fig. 15; pl. II, fig. 14
Ozarkodina lacera Helms — pl. IT, fig. 12
Ozarkodina regularis Branson & Mehl
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Palmatodella delicatula Ulrich & Basslex
Palmatolepis glabra elongata Holmes
Palmatolepis glabra pectinata Ziegler
Palmatolepis minute minuta Branson & Mehl
Palmatolepis quadrantinodosa inflexa Miiller — pl. T1, cf:“g 5
Palmatolepis perlobata schindewolfi Miiller
Palmatolepis rhiomboidea Sannemann
Polygnathus glabra glabra Wiriich & Bassler
Polyphodonta ? triphyllata (Ziegler)
" Prioniodina proma (EHuddle)
Prionioding smithi (Stauffer)
© -Age of samiplie: rhomboidea zone — lower quadrantinodose zone (= 4o IIB)
Depth 1615 m.:
Ellisonia sjp.
Falcodus variabilis \Sannemann
Hindeodella brevis Branson & Mehil
Hindeodella deflecta Hilbbard
Hindeodella germiana Holmes
Lonchodina sp.
Nothognathella typicalis Branson & Mehl
Ozarkodina regularis Branison & Mehl
Palmatodella delicatula Ulrich & Bassler
Palmatolepis glabra subsp. a Ziegler
Palmatolepis minuta minuta Branson & Mehl
Palmatolepis quadrantinodosalobata Sannenmann
Palmatolepis subperlobate Branson & Mehl
Polygnathus glabra glabra Ulrich & Baissler
Polygnathus procera Sannemann
Prioniodina prona (Euddle)
Prioniodina smithi (Stauffier)
Scutula venusta Sannemanm
Aige of sample: crepida-crepida zone (to Ila)
Diepth 164.6 m.:
specifically indeterminable conodont remafins from the genera Hindeodella,
Palmuatolepis anid Polygnathus
Age of samiple: Upper Devonian, probably younger than to T (Mwntzcocems
horizoin)
Depth 168.6 m.:
Bryantodus witidus Ulirichh & Basisler
Hindeodella deflecta Hibbarid
Hindeodella germana Holmes — pl. T, fig. 10
Nothognathelle sublaevis Sannemann
Ozarkodina regularis Branson & Mehl
Palmatodella delicatula Branson & Mehil
Palmatolepis cf. regularis ‘Cooper
Palmatolepis delicatula Branson & Mehl
Palmatolepis glabra subsp. o Ziegler
Palmatolepis minuta subsp. a Helms
Palmatolepis subperlobate Bramson & Mehl N
Palmaltolepis triangularis Sannemann
Polygnathus glabra glabra Ulrich & Bassler
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Polygnathus procera Sannemianmn

Prioniodina smithi (Stauffer)

-Age of sample: crepida-crepida zone (fo Tla)
Depth 1706 m.:

Acodina sp.

Hindeodella deflecta Hibbard

Hindeodella germane Holmes

Hindeodella sp.

Ozarkodina regularis Branson & Mehl

Palmatiodella delicatula Ulrich & Bassler

Palmatolepis minuta loba Helmis

Palmatolepis minuta subsp. a. Helms

Palmatolepis icf. regularis Coopeir

Alge of sample: crepida-crepida zone (to Ilo)
Depth 1736 m.:

Acodina curvate Stauffer

Acodina sp.

Hindeodella deflecta Hibband

Hindeodella germana Holmes — pl. I, fig. 16

Hindeodella sp.

Ozarkodina regularis Branson & Mehl

Palmatodella delicatula Ulrich & Bassler

Palmatolepis crepida crepida Sannemann

Palmatolepis glabra subsp. ¢ Ziegler

Palmatolepis minuta minute Branson & Mehl

Palmatolepis minuta loba Helms

Palmatolepis perlobata subsp. o Helms

Palmatolepis quadrantinodosalobata Sannemanm

Palmatolepis subperlobata Branson & Mehl

Palmatolepis triangularis Saninemann

Polygnathus diversa Helmis

Polygnathus foliata Bryant

Polygnathus glabra glabra Ulnich & Bassler

Polygnathus procera Sannemanin

Polygnathus sip.

Prioniodina prona (Huddle)

Priomioding smithi (Stauffer)

Roundya aurita Sannemainn

Age of sample: lower crepida-crepida zone (lowermost tio Tlea)

DESCRIPTION OF THE MORE IMPORTANT CONODONT 'SPECIES

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 below
because of the inadequate knowledge of these microorganisms from the
Famennian strata of Poland (including those from the Holy Cross Mits.).
They deal with the most important or the most numerous forms repre-
sented in the Famennian deposits of this borehole.



114 GUNTER FREYER & HALINA ZAKOWA

‘Genus Hindeodella Ulrich & Bassler, 1926
Hindeodella germana Holmes, 1928
(pl. I, fig. 16; pl. 1I, fig. 10)

1928. Hindeodella germana Holmes; Holmes H. B.: p. 25, pl 9, fig. 9.

1955b. Hindeodella germana Holmes; Sannemann D.: p. 130, pl. 2, figs.
4—5.

1957. Hindeodella germana Holmes; Bischoff G.: p. 27, pl. 6, fig. 32—34.

Material.— 41 specimens.

Description.— Posterior 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, 1926
Palmatolepis deflectens deflectens Miiller, 1956
(pl. I, fig. 1; pl. 1I, figs. 3—4).

1934. Palmatolepis gracilis Branson & Mehl; Branson E. B., Mehl M. G.:
p. 238, pl. 18, figs. 2, 5, 8.

19565a. Palmatolepis gracilis Branson & Mehl; Sannemann D.: p. 326, pl.
24, fig. 15.

1956. Palmatolepis (Deflectolepis) deflectens Miiller; Miiller K. J.: p. 32,
pl. 11, figs. 28—39.

1962b. Palmatolepis deflectens deflectens Miiller; Ziegler W.: p. 56, pl. 3,

figs. 17—22.
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 distinet azygous
node from which a row of progressively 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 are round and loosely arranged on the blade. On the aboral side
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Palmatolepis glabra pectinata Ziegler, 1962
(pl. II, fig. 8)

1959. Palmatolepis glabra subsp. ¢ Ziegler; Ziegler W.: pl. 1.

1962a. Palmatolepis glabra pectinata Ziegler; Ziegler 'W.: p. 398, pl. 2,
figs. 3—b5.

1965. Palmatolepis glabra pectinate Ziegler; Bouckaert J., Ziegler W.:
pl. 3, figs. 4—6.
Material.— 36 specimens.

: Description. — The subspecies has a very elongated and narrow
platform 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 ITa — to Illa).

Palmatolepis gonioclymeniae Miiller, 1956

1956. Palmatolepis (Palmatolepis) gonioclymeniae Miiller; Miiller K. J.:
p--26, pl. 7, figs. 12, 16, 19.
1962b. Palmatolepis gonioclymeniae Miiller; Ziegler W.: p. 59, pl. 3,

figs. 29—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 lacking. 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/V. I — to Vlo).

Palmatolepis minute minuta Branson & Mehl, 1934

1934. Palmatolepis minuta Branson & Mehl; Branson E. B., Mehl M. G.:
p. 236, pl. 18, figs. 1, 6, 7.
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Palmatolepis glabra pectinata Ziegler, 1962
(pl. II, fig. 8)

1959. Palmatolepis glabra subsp. ¢ Ziegler; Ziegler W.: pl. 1.

1962a. Palmatolepis glabra pectinata Ziegler; Ziegler 'W.: p. 398, pl. 2,
figs. 3—b5.

1965. Palmatolepis glabra pectinate Ziegler; Bouckaert J., Ziegler W.:
pl. 3, figs. 4—6.
Material.— 36 specimens.

: Description. — The subspecies has a very elongated and narrow
platform 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 ITa — to Illa).

Palmatolepis gonioclymeniae Miiller, 1956

1956. Palmatolepis (Palmatolepis) gonioclymeniae Miiller; Miiller K. J.:
p--26, pl. 7, figs. 12, 16, 19.
1962b. Palmatolepis gonioclymeniae Miiller; Ziegler W.: p. 59, pl. 3,

figs. 29—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 lacking. 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/V. I — to Vlo).

Palmatolepis minute minuta Branson & Mehl, 1934

1934. Palmatolepis minuta Branson & Mehl; Branson E. B., Mehl M. G.:
p. 236, pl. 18, figs. 1, 6, 7.
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1955a. Palmatolepis minuta Branson & Mehl; Sannemann D.: p. 3286,
pl. 24, figs. 12, 16,

1956. Palmatolepis {Deflectolepis) minuta Branson & Mehl; Miller K. J.:
p. 31, pl. 10, fig. 19; pl. 11, figs. 20—26.

1962b. Palmatolepis minuta minute Branson & Mehl; Ziegler W.: p. 65,
pl. 3, figs. 1—10.

1965. Palmatolepis minuta minute Branson & Mehl; Bouckaert J., Zieg-
ler W.: pl. 3, figs. 1-—3. .

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. — Middle trigngularis zone to upper velifera zone to I§

? — to IV).

Pdlmatolepis perlobata schindewolfi Miller, 1965
(pl. II, fig. 1)

1956. Palmatolepis (Palmatolepis) schindewolfi Miiller; Miiller K. J.:
p. 27, pl. 8, figs. 22—31.

1959. Palmatolepis perlobata schindewolfi (Miiller); Helms J.: p. 649,
pl. 2, fig. 9; pl. 5, fig. 18. '

1962b. Palmatolepis perlobata schindewolfi Miiller, Ziegler W.: p. 70,
pl. 8, figs. 2—5.

1963. Palmatolepis perlobate schindewolfi Miiller; Brouckaert J., Zieg-
ler W.: pl. 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 denticles. Ante-
riorly it is high and vertically placed 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-
tolepis perlobata schindewolfi the interior lobe is often directed slightly
backward.
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Life time. — Upper crepida-crepida zone to lower costatus zone
(to Ila — boundary to V/VI).

Palmatolepis quadrantinodosa inflexa Miiller. 1956
(pl. II, fig. 5)

1956. Palmatolepis (Palmatolepis) inflexa Miiller; Miiller K. J.: p. 30,
© pl. 10, figs. 3—11. '
1962b. Palmatolepis quadrantinodosa inflexa Miiller; Ziegler W.: p. 78,

pl. 7, figs. 1—5.

Material.— 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 stretches in a somewhat changed direction.
The aboral side of the platform displays distinct growth lines and a con-
tinuous keel. Secondary keels lacking.

Life time. — Lower quadrantinodosa zone (to II f).

Palmatolepis triangularis Sannemann, 1955

1955a. Palmatolepis triangularis Sannemann; Sannemann D.: p. 327, pl.
24, fig. 3.

1959. Palmatolepis triangularis Sannemann; Helms J.: p. 650, pl. 1, figs.
18—20; pl. 4, figs. 20—25.

1962b. Palmatolepis triangularis Sannemann; Ziegler W.: p. 83, pl. 1,

figs, 1—186. ,
1965. Palmatolepis triangularis Sannemann; Bouckaert J., Ziegler W.:
pl. 1, figs. 1—8.
Material. — 36 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, thinning
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 I§ — to Ilw).

‘Genus Polygnrathus Hinde, 1879
Polygnathus: glabra glabra Urlich & Bassler, 1926

1926. Polygnathus glaber Urlich & Bassler; Ulrich E. O, Bassler R. S.:
p. 46, pl. 7, fig. 18.

1955b. Polygnathus glaber Ulrich & Bassler, Sannemann D.: p. 149, pl. 3,
fig. 14.

1962b. Polygnathus glabra glabra Ulrich & Bassler; Ziegler W.: p. 89, pl.
10, 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
zornie (to Tla ? — to IIIa).

Genus Scaphignathus Ziegler, 1960
Scaphignathus velifera Ziegler, 1962
(pl. II, fig. 9)

1959. Scaphignathus velifera Ziegler; Helms J.: p. 655, pl. 2, fig. 19a,
b; pl. 5, figs. 20, 28.

1962a. Scaphignathus velifera Ziegler; Ziegler W.: p. 403, pl. 3, figs. 1—6.

1962b. Scaphignathus wvelifera Ziegler; Ziegler W.: p. 102, pl. 11, figs.
19—24.

1965. Scaphignathus velifera Helms; Bouckaert J., Ziegler W.: pl. 5,
figs. 5—T.

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 specimens 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.



120 GUNTER FREYER & HALINA ZAKOWA

Life time. — Velifera zone to the lowermost styriaca zone (to IIIp
— upper to IV).

Genus Spathognathodus Branson & Mehl, 1941
Spathognathodus aculeatus (Branson &-Mehl), 1934
(pl. 1, fig. 12)

1934. Spathodus aculeatus Branson & Mehl; Branson E. B., Mehl M. G.:
. p. 1886, pl. 17, figs. 11, 14.

1934. Spathodus tridentatus Branson; Branson E. R.: p. 307, pl. 27,
fig. 26.

1955a. Spathognathodus tridentatus (Branson); Sannemann D.: pl. 24,
fig. 15. }

1962b. Spathognathodus aculeatus (Branson & Mehl); Ziegler W.: p. 105,
pl. 13, figs. 27—386.

1965. Spathognathodus aculeatus (Branson & Mehl); Bouckaert J., Zieg-
ler W.: pl. 5, figs. 1—4.

Material.— 18 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 (boundary to V/VI — to Vla).

Spathognathodus costatus spinulicostatus (E. R. Branson), 1934
(pl. I, fig. 9)

1934. Spathodus spinulicostatus E. R. Branson; Branson E. R.: p. 305,
pl. 27, fig. 19.

1957. Spathognathodus spinulicostatus spinulicostatus (E. R. Branson);
Bischoff G.: p. 57, pl. 4, fig. 27.

1962b. Spathognathodus spinulicostatus spinulicostatus (E. R. Branson)
Ziegler W.: p. 108, pl. ‘14, figs. 11—18.
Material.— 7 specimens.
Description. — This subspecies is characterised by the presence of
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7—39 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

(boundary to V/VI — to VI).

Spathognathodus costatus ultimus Bischoff, 1957
(pl. I, fig. 10; pl. I, fig. 2)

1957. Spathognathodus spinulicostatus ultimus Bischoff; Bischoff G.:
p. 57, pl. 4, figs. 24—26.

1959. Spathognathodus spinulicostatus ultimus Bischoff; Helms J.:, pl
3, figs. 6, 9.

1962b. Spathognathodus costatus ultimus Bischoff; Ziegler W.: p. 109,
pl. 14, figs. 19, 20.

Material.— 3 specimens.

Description. — On either side of the blade the subspecies has
tranverse ridges and it derives from the form Spathognathodus. costdtus
spinulicostatus. Because of the presence 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 from 12 to 16 in number. In top
view the conodont is straight or slightly concave. 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 zone {(to VIa).

Spathognathodus stabilis (Branson & Mehl), 1934
(pl. I, figs. 6, 11; pl. II, fig. 11)

1934. Spathodus crassidentatus Branson & Mehl; Branson E. B., Mehl
M. G.: p. 276, pl. 22, figs. 17, 18.

1943. Spathognathodus crassidentatus (Branson & Mehl); Cooper. Ch.
L., Sloos L. L.: p. 175, pl. 28, fig. 1.

1956. Spathognathodus crassidentatus (Branson & Mehl); Bischoff G.,
Ziegler W.: p. 166, pl. 18, figs. 13—14.

1962b. Spathognathodus stabilis (Branson & Mehl); Ziegler W.: p. 112, pl.
pl. 13, figs. 1—10.
Material.— 57 specimens.
Description. — The blade, 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 IIT f — to VI).

STRATIG-RAIPHIIC VALUE OF UPPER DEVONIAN CONODONT ASSEMBLAGES
AND THEIR DISTRIBUTICN IN THE LIMESTONES
OF BOREHOLE BOLECHOWICE 1

Although no detailed information is so far available concerning
the outside appearance and the life conditions of conodont-bearing ani-
mals, yet their hard, satisfactorily preserved elements — the conodonts
themselves — have proved excellent index fossils, particularly for the
Upper Devonian and the Lower Carboniferous. ‘While up to abt. 1953
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 (1949) 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 specification comprises, in the first place, the Upper Devonian 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-
kodina, Prioniodina 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 1962 by ‘W. Ziegler has now been currently accepted and
proves most convenient for the stratigraphic zonation of the deposits.
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Similar conclusions were also made by J. Helms on the basis of nume-
rous investigations carried out in the Schiefergebirge of eastern Thurin—
has been ‘confirmed in all the Germans sections. The same applies to the
Upper Devonian 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
opportunities 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 of conodont-bearing animals correspond to the
evolution of cephalopodonts, trilobites or brachiopods.

In borehole Bolechowice 1 conodonts have been found at the depth
between 141.3 and 1/73.6 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 Wocklumeria horizon (= 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 173.6 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.

It is noteworthy that Palmatolepis quadrantinodosalobata, P. cf.
regularis and P. subperlobata are other important conodonts associated
with the crepida-crepide 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. Thus there is a complete lack of the genera
Ancyrodella and Ancyrognathus also Icriodus. Similarly but very few
specimens have been found within the crepide-crepida zone of the
species Palmatolepis triangularis whose numerous specimens have been
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Fig. 2

Carboniferous and Devonian stratigraphy in borehole Bolechowice 1 based on
the investigated groups of organic remains
1 siliceous-clay series with phosphate concretions and tuffogenic magerial, 2 bituminous
marly claystones, 3 marly claystones, 4 marls, 5 marls with limestone nodules, 6 limestones
Stratygrafia karbonu i dewonu w wierceniu Bolechowice 1 wedtug opracowanych
grup szczatk6éw organicznych:

1 seria krzemionkowo-ilasta z konkrecjami fosforytowymi i materialem tufogenicznym,
2 bitumiczne fliowce margliste, 3 itowce margliste, 4 margle, 5 margle z gruzlami wapieni,

6 wapienie



FAMENNIAN CONODONTS FROM BOREHOLE BOLECHOWICE 1 125

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 159 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 (= to IIf). The forms: Palmatolepis quadran-
tinodosalobata, P. crepida crepide and P. subperlobata disappear at the
same time. Hence, the boundary of the rhomboidea zone (= to IIf) and
the crepida-crepida zone (= to Ila) occurs in the borehole under dis-
cussion between the depth of 159.0 and 161.5 metres. A sample collected
from the depth of 159.0 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 159.0 m. still belongs
to the to II§ zone (= upper Cheiloceras horizon).

The conodonts separated from a sample collected higher up (at
a depth of 157 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 IITa — lower to IIIf). 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 found here are P. minuta minuta, P. distorta, P. glabre
elongata and Polygnathus glabra glabra.

A sample collected from the depth of 154.5 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 III) 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 schleizia in borehole Bole-
chowice 1 reasonably suggests the occurrence here of deposits from the
border area to IIT/to IV.

The sample collected from the depth of 152 m. contains conodonts
whose occurrence range ‘is not confined fo only one zone. Hence it is
hardly possible to determine its stratigraphic 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 observed here. This provokes various suggestions concern-
ing the age of the marls and limestones at the depth of 152 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 III as far as to V. Moreover, the boundary between
the upper velifera zone and the lower styriaca zone is not as yet clearly
defined. The assignment of the sample from the depth under considera-
tion to the styriaca zone (upper to IV/to V) is reasonably suggested by
the fact that conodonts from the directly overlying marls (depth 151.0 m.)
indicate the presence of an interval from about the boundary of the
upper styriaca zone to the lower costatus zone as understood by W. 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 VIa).

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 in the higher Upper Devonian. The middle costatus zone
fits entirely into the Wocklumeria 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 the above sample 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 148.7 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 (1959) even reports that Spqthb-
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gnathodus costatus costatus occurs 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 Pseudopolygnathus trigonica, 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
VIB).

‘While the Upper Devonian 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 has been noted here of such forms as Siphonodella
duplicata and S. cf. obsoleta 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 I (= Gattendorfia horizon, possibly’
the Siphonodella triangula inaequalis zone) and reaches as far as the
lowermost part of cu Ile {(lower Pericyclus horizon, possibly the Sipho-
nodella crenulata zone). Siphonodella obsoleta makes its appearance
about the same time but it stretches as far as the upper boundary of
the anchoralis zone (= cu IIf/y). Hence the inference that the marls
from 1455 m. may be referred to the interval from cu I to the lower-
most cu Ila.

The sample from the depth 141.4—141.75 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 zone
of North America. In Central Europe it corresponds approximately to
the upper zone Siphonodella crenulata (= cu Ile). This would indicate
that, with the reservation here required because of the presence of only
two specimens of Siphonodella isosticha, the above sample may belong
to cu Ila ie. to the lower Pericyclus horizon according to the cephalopod
classification (= the Upper Tournaisian). :
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FINAL CONCLUSIONS

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 given 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 (1967) and are also
illustrated in fig. 2. .

1. The conodont investigations do not contradict the assignment by
H. Zakowa to the Frasnian of massive limestones between 173.6 and
212.0 m. (based on the presence there of corals and on general analogies
to similar deposits of the Kielce syncline). Namely at the depth of
173.6 m. an assemblage has been differentiated characteristic of the
lowermost part of to Ila /(lower crepida-crepida zene) 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 173.6
and 212.0 metres. In the case of positive results additional 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 ddes not
exclude the existence within the Frasnian of Bolechowice of some
stratigraphic 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 151.4 and 163.6 metres. The deposits underlying
(down to 173.6 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 thée cephalopod division
but that of the conodont zones, too.

3. The Cheiloceras horizon determined on cephalopods (Cheiloceras
sp.) at a depth between 157.5 and 163.6 m. and on brachiopods (Plector-
hynchella krestovnikovi) only between 157.5 and 158.5 m. actually com-
prises the 157.5—173.6 m. interval. Moreover, the conodonts allow the
differentiation here of the lower (to Ila) and the upper (to IIB) Cheilo-
ceras horizon. '

4. The index fossils among the Famennian macrofauna suggesting
“the Clymenia horizon were found only between 152.4 and 153.4 m. (Cyr-
tosymbole (Waribole) cf. secunda). The. conodont remains from this in-
terval have not been investigated. Neither does the age of the adjacent
samples (from the depth of 152.0 and 154.5 m.) reliably clear up the range
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of this horizon. The evidence provided by the conodonts would never-
theless suggest the assignment of the 152.4—153.5 m. interval rather to
the Platyclymenia (to III — to IV) horizon than to the Clymenia horizon
(to V). Thus, in borehole Bolechowice 1, the Platyclymenia horizon not.
distinguishable on macrofaunal basis (absence of index forms), com-
prises at least the 152.4—157.5 m. interval. It seems, however, reasonable
to refer to the Clymenia horizon the deposits from a depth between
about 150 and 152.4 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 Famennian of borehole Bolechowice 1 of the
above horizon. Investigations have shown that the lower part of the
Wocklumeria horizon (to VIa) comprises at least a 2-metre interval,
between the depth of 148 to about 150 metres. Higher up, at a depth
of 147.5 m. the differentiated conodont assemblage reliably suggests the
upper part of the Wocklumeria horizon (to IIf), 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 (1967). That author postulates the existence of this boun-
dary near to or within the, 146.0—147.1 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
index fossils were obtained from adjacent samples. Namely Lower
Carboniferous conodonts were found at a depth of 145.5 m. and at a depth
of 147.5 m., as has already been mentioned, the assemblage of the
Wocklumeria horizon, (probably of its upper part). Hence the establish-
ment of the Devonian-Carboniferous boundary between 145.5 and
147.5 m. or in the 146.0—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 Wocklumeria horizon in borehole Bolecho-
wice 1, is likewise rather small (probably about 3.5 m.).

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 12 metres fall to the lower
part of that horizon (to IIq).

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

10. According to H. Zakowa, deposits from a depth of 104.5 m.
down to the 146.0—147.1 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 121.0 metres. Orbiculoidea cf. davreuxiana, encountered in the
1118.5—123.3 m. interval, and Cyrtosymbole (Macrobole) brevispina found
in the 104.5—109.5 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 141.3—141.756 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 141.75—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 145.5 m. and from 141.75 metres. According to the
suggestions provided by conodonts the Lower Tournaisian — Upper
Tournaisian boundary should not occur at the depth of about 121.0 m.
but probably even below 141.75 metres. This suggestion would coincide
with the stratigraphy based on lamellibranchs and differ somewhat in
relation to the trilobite indices that are not very reliable.

11. Should the Lower Tournaisian — Upper Tournaisian boundary
not occur before the depth of 141.75 m. the deposits of the Gattendorfia
horizon in the borehole Bolechowice 1 would be wholly represented by
the marl-limestone facies (analogous with the Famennian) with o 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-
zons in borehole Bolechowice 1 would be analogous with that of the
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Tournaisian section from the near-by Kowala {Zakowa 1967). 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 ‘Galezice-Bolechowice-Borkéw synchne (Bolecho-
wice, Kowala).

12. 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 by conodonts: Posidonia (Karadjalia) venu-
stiformis encountered in Kazachstan within the Gattendorfia horizon
and in the Upper Famennian, within the Bolechowice area is characteri-
stic .of 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, in
Kazachstan, is characteristic of the Upper Frasnian and the Lower Fa-
mennian (Cheiloceras horizon), is encounteréd in borehole Bolechowice 1!
also in to II' 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 mvestlgatmn of the Famennian from .

the Holy Cross Mts. .

Laboratory of VEB Geologische Erkundung Siid :
Freiberg, Otto Nuschke Platz 1

and
Holy Cross Branch .
of the Geological Institute
Kielce, ul. Zgoda 21
Kielce, October 1965

LIST OF REFERENCES

BECKMANN H. 1949. Conodonten aus dem Iberger Kalk (Ober-Devon) des Ber-
gischen Landes und ijhr Feinbau. — Senckenbergiana, Bd. 30, H. 1—3,
S. 153—168. Frankfurt a.M.

— 1952. Zur Anwendung von Monochloressigsiure fn der Mikropaldontologie. —
Paldont. Z., Bd. 26, S. 188—139.

BISCHOFF G. 1957. Die Conodonten — Stratigraphie des rheno-hercynischen Unter-
karbons mit Berticksichtigung der Wocklumeria — Stufe und dier Devon/Kar-
fbon — Grenze. — Abh. Hess. L.-A. Bodenfonschung, H. 119, 1S. 1—64. Wies-
baden.

BISCHOFF G. & ZIEGLER W. 1956, Das Alter der Urfer Schichten im Marbunger
‘Hinterland nach Conodonten. — Notitzbl. Hess L.-A. Bodenforschung, H. 84,
IS. 138—169. Wiesbaden. B



132 GUNTER FREYER & HALINA ZAKOWA

BISCHOFF G. & ZIEGLER W. 1957. Die 'Conodontenchronologie des Mitteldevons
mind des tiefisten Oberdevons. — Abh. Hess. L.-A. Bto«dtetnrﬁorsdhmmg, H. 22,
186 1SS. Wiesbaiden,

BOUCKAERT J. & ZIEGLER (W. 1965. Conodont stratigraphy mf the mamemnman
sttaige (Upip'eu' Dewvionian) fin Belgium. — Mém. Expl. Cartes Géol. Mamétres
Belgique, no. 5.

BRANSON E. R. 1934. Oonodonts from the Hannibal-formation of Missouri. —
Univ. Missourt Studies, vol. 8, no. 4, [p. 301—334. Columbia.

BRAINSON E., B. & MEHL M. 'G. 1933. Conodont studies. No. 1—2. — Thidem,
vol. 8, mo. 1/2. . ' :

BRANSON [E. B. & MEHL M. '‘G. 1934. Conodont studies. No. 3—4. — Tbidem,
wviol. 8, mio. 3/M.

COOPER C. L. & ISLLOOS L. L. 1943. Conodont fauna and distribution of a Loiver
Mississippian Black Shale in Montana and Allberta. — -J. Palaeont., viol. 17,
no. 2, p. 168—1176.

CZARNOCKI J. 1933. Stratygrafia warstw gnanicznych miedzy tdletwnnlem i kar-
bonem w wokolicy Kowali (Stratigraphie des couches limitrophes entre de
Dévonien et e Carbonifére dans les environs de Kowala). — Pos. Nauk
P.ILG. (C.-R. Séanic. Serv. Géol. Pol.), nr 35, s. 31—384. Warszawa. '

DIEBEL K. 1956. Conodomten: in der Oberkreide von Kamemmn, — Geologie, Bd.-5,
S. 424—450. Berlin.

HELMS J. 1959. Conoidontlen aus dem Saalfelder Oberdevon (Thiiringen). — Thidem,
Bd. 8, H. 8, IS. 634—664.

HOILMES G. B. 1928. ‘A bibliography of ‘thie conodonts with descriptions of early
Mississippian species. — Proc. U. S. Nat. Mus., vol. 72, no. 2701, ’p. 1—38.
Washington.

MUILLER K. J. 1956. Die Gattung Palmatolepds. — Albh. Senicdkenb. Nai'ﬂumﬁomch
Ges., 494, S. 1—70. Frankfurt a.M.

RYKA W. & ZAKOWA H. 1964. Skaly tufogeniczne turneju z Bolechowic (Tufogene
rocks of Tournaisian from Bolechowice, Holy ‘Cross Moumrta.imi). — K'!\Ma»r'-
talnik Geol., t. 8, nr 4, s 721—736. Warszawa.

SA.N!NEM.AININ D. 1955a. Belitrag zur Giederung des Oberdevons nach Ootnad!om.—
ten. — N. Jb. Geol. Palsiont. Abh., 100, S. 324—331. iStuttgart. .

— 19550, 'Olbemdlevwlnmsche ‘Conodonten (to Ilo). — Senckenberg. Leth., Bd. 36,
H. 1/2, S. 123—156. Frankfunt. ‘

SUJKIOWSKI Z. 1933. Radiolaryty dolno-karboriskie Gor Swigtokrzyskich (Radio-
larités du Cairboniifére inférieur du Massif de Ste Croix). — Odbitka e Spraw.
PI.G. (Extr. de Bull. Serv. Géol, Pol), 1. 7, z. 4 Warszawa.

ULRICH E. O. & BASSLER R. S. 1926. A classification of the toolthlike fossils,
eonodonts, with descriptiions of American Devonian and Mississippian spe-

- dies. — Proie. US. Nat. Mus., vol. 68, no. 2613, 63 pp. Washington.

VOGES A. 1959. Conoidonten aws den Untercarbon T und II l(lGaxtbendm'ﬁla- und
Perficyclus-Stufie) des Sauerlandes. — ‘Paléiont. Z., Bd. 33, S. 266—314. Stuft-

. gart. R . oo

ZIEGLER 'W. 1959. Conodontten aus Devon und Karbon Slidwesteuropas und Be-
merkunigen zur bretonischen Faltung  (Vontagne Noire, Massiv: v. Mouthou-
met, Span. Pyrendien). — N. Jb. Geol. IPaldont. Min., {S. 289—309. Stuttgart.

— 1962a. Die Comodonten wus den Gerdllen des Zechsteinkonglomerates von

E Rossenray (siidwestlich Rheinberig-Niederrhein). — Fointschr. Geol. Rheinld.

. Westf., Bd. 6, 156 SS. Kreffeld, Vorausdrick Okitober 1960, .
— 1962b. Taxionomie und Phylogenie so.bvemd:am&sscﬂnem Conodionitien. und ihre



FAMENNIAN CONODONTS FROM BOREHOLE BOLECHOWICE 1 133

stratigraphische Bedeutung. — Abh. Hess. L.-A. Bodenfonschung, H. 38,
166 ISS. Wiesbaiden. ‘
ZAKOWA H. 1968. Karbon i dewon w wierceniu Bolechowice 1. — Kwalritalnik
Geol., t. 7, z. 4, s. 132—733. Walrszawa.
— 1867. Dolny karbon w okolicy Bolechowic, Gory Swigtokrayskie (The Lower
Carboniferous from the vicinity of Bolechowice, Holy Cross Mts). — Acata
Geol. Pol., vol, 17, nr 1. (Warszawa.

G. FREYER i H. ZAKOWA

FAMENSKIE KONODONTY Z WIERCENIA BOLECHOWICE 1
(GORY SWIETOKRZYSKIE)

STRESZCZENIE: ‘W wyniku badan konodontowych uzyskano szczegbélowe dane odnoszgce
sie do migZszosci i wydzielefi poszczegblnych pozioméw famenu jak i potwierdzenie gramicy
dewon-karbon na gleboko$ci sugerowane] przez H. Zakowsg (1967). Dzieki konodontom - sko-
rygowano podzial turneju i w konsekwencji uwagi o sedymentacji osadéw. Przeprowadzo-
no korelacje w odniesieniu do znaczenia stratygraficznego te] grupy organizméw z mikmo-
fllorg, matzoraczkami-i makrofauna, zwiaszeza gdy. idzie o nie rozpoznane .dotad poza Goérami
Swietokrzyskimi gatunki malzé6w opisanych po raz pierwszy z Kazachstanu.

Anrtykut oparty jest ne badaniach konodontowyich przeprowadzonych w lajbo-
ratorium VIEB Geologische Erkundung \Siid we Freibergu, (Wyniki zestawit dla ni-
niejszej pracy G. Freyer z wyjatkiem wstepu i wniogkéw koncowych, kiére opra-
cowats H., Zakowa. Badania zainicjowamno w cellu uzupelnienia dotychezasowyich
wiadomiosci o stratygrafii serii podeedhsztyfiskiej wiercenia Bolechowice 1 (fig. 1),
nawierconej od ghebokofcel 104,50 do 212,00 m (Zakowa 1963, 1967; Ryka & Za-
kowa 1964). Zasadniczg uwage skoncentrowano na wyodrebnieniu kionodontdw ze
skalek famenskich w delu dokladniejszego jego rozpoiziomiowania, i okreslenia
migzszoded strunu. Kilka prébek pobrano z dolnego karbonu takze wdla mewlizji
granicy dewon-karbon, ustalonej przez H. Zakows ma dinnych podstapach bio-
sttratygraticznych.

Poczatkowo do badafi pobrano 15 probek z ghebokio§cll 141,30—141,75 m oraz
143,80—173,60 m. Nastiepnie, ze wzgledu nia zarysowujgcg sie po raz pierwszy dla
famenu $§wietokrayskiego mozliwosé bezpoSredniej korelacji stratygrafii konodon-
towiej 1z wriloskiaimi uzyskanymi nia podstaiwie magzéw, matzoraczkéw, ramiendomno-
gow, trylobitéw, ghowiomiogéw i mikroflory, dodatkowio oprébowamno odcinek od
139,30 do 151,00 m (lacznie 13 prébek). Siedem prébek pobranych =z dolnego kar-
bonu: dato wyniki negatywne. Listy omnaczonych konodontéw z pozostatych prébek
podane g dla pokzczegblnych glebokosci w tekScie angielskim, z okre§lenfiiem wie-
ku osadéw, z ktérych je wydobyto. Liczby okazéw zostaty uwizglednlione w tabeli 1.

Stwiendzono, ze w wierceniu Bolechowice 1 nie wystepuja nowe gatunki
kionodentéw. W czesci paleontologicznej zamieszezono opisy wazmiejszych lub naj-
liczniej wystepujacych form w damenie Bolechowtic, Zamileszczono tez fotografie
i rysunki niektérych okazow. )

Dla wiyodrebnienia konodontéw zastosowano przede weszystkim procedure .
z kwasem monochlorooctowym, a rzadziej rozpuszczano prébki w kwasie octowym
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Stan zachowania wiekszoSci konodontéw jest bardzo dobry. U okazéw rodzaju Pal-
matolepis czesto zachowalo sie wypelnienie podstawy. Nie znaleziono takie kono+
dontowych ,bone-beds” oraz spirytyzowanych konodondéw. Wielokrotnie jednak
poszczegblne ich czeSci (przede wszystkim zgbki) byly zastapione przez tlenki
zelaza. .

Wyniki bgdari na konodonty spelnity makredlone madenia. Odkrycie na gle-
bolkioSei 173,60 m - zespodu charakterystycznego dla najnizszej czeSch to Mo (dolna
zona crepida-crepida) potwierdza wniosek H. Zakowej o zaliczeniu nizej lezacych
wapieni masywnych do franu. Poniewaz autorka nie wyklucza istnienia pewnej lu-
ki stnatygraficznej w obrebie firanu Bolechowic, to w mazie prezebadania na lko-
nodonty odcinks od 173,60 do 212,00 m i pozytywinych wynikéw, moizna by praw-
dopodobnie bilize; okreglié wiek wapieni miasywnycdh i lontakt famenu z franem.

Na podstawie brachiopodéw, ma¥sow, glowonogéw i trylobitéw H. Zakowa
(1967) wiyréenita pewne utwory famenu fylko na giebokosei 151,40—163,60 m. Kono-
donty mnatomiast stwiendzity, e w wienceniu osady dfamenu wystepuja prizynaj-
mniiej od ghebokiosci 147,50 do 173,60 m. Na podstawie makmofeuny tylko na pew-
nych odcinkiach autorka ‘a moglta wytypowaé osady poziomu cheilocerasowego
(mp. na gheb. 167,50—163,60 m lub na podstawie ramienjonogéw tylko ma gheb.
157,50—168,50 mj), oraz zasugerowaé w interwale 152,40—153,40 m utwory poziommu
kilimeniowego (wnioski oparte na faunie trylobitowej). Konodonty natomiast pozwo-
lify nia wyrésnieniie mon komiodontowych oraz na wyodrebnienie wizystkich pozio~
méw famenu w podziale glowonogowym 'z podaniem ich migzszoScl (fig. 2). T tak
poziom cheilocerasowy obejmuje interwal od 157,50 do 173,60 m (grubosé ponad
16 m) z wydzieleniem 4o ITo (migzszosé ico majmmiej 12 m) i to IT8. W przeciwien-
stwie dio tego grubosé wiyzszych poszezegdlnych pozioméw wynosi zaledwie kilka
meetréw. Poziom platyklimeniowy, nie wyrdzniony przez makrofaune, olbejmuje co
niajmniej odeinel od 152,40 do 157,50 m (tgcenlie z odcinkiem, ktéry H. Zakowsa za~-
liczata raczej do wydiszego poziomiu). Do poziomu kilimeniowego, jak sie wydaje, nar
lezabolby odniesé utwory od gtebokoscd okioko 15000 do 152,40 m. Konodonty wiskae-
zujg takde na obecno$é poziomu wokilumeriowego, gdyz wyzmaczaja Srodkows
i gémg (?) zone costatus. Wynaznie zaznacza sie tu dolna czesé tego poziomu (to
VlIe), ktéra obejmuje przynajmniej 2-metrowy odcinek (od gleb. 148,00 do okolo
150,00 m). Juz na glebokosci 147,50 m znaleziono natomiast zespét, ktéry wskazu-
je na gbérna cze§é tego poziomu (o VIP), a - tym samym na wystepowanie strunu.

H. Zakowa (1967), na podstawie wystepowania mieszanych elementéw de-
wionisko-karbofiskich w interwale 146,00—147,10 m, dopatruje sie granicy dewon-
~arbonr w bliskoldi tego odeinka Tub tez w jego obrebie. Mimo Ze prébki na kono-
donty z ‘tego interwalu idaty wymniki negatywne, to cenne wikaZniki uzyskano
z pribek sasiednich ina gleb. 145,50 m konodonty dolnokarbonskie onaz na gteb.
147,60 m jeszcze wskazniki najprawdopodobniej to VIfF). Nalezy wiec stwierdzié,
ze wugestiie H. Zakiowej w §wietle badan konodontowych wydaja sie uzasadnione.
W zwigzku z tym migzszofé stiunu w najiepszym vazie prawdopodobnie nie prze-
kiradza 1,5 m, przy czym ogéna grubosé pomiomu woklumeriowego w wiericenin
Bolechowice 1 wymnioki najprawdoipioidiobmniej okolo 3,5 m.

Interesujgoa jest zgodno§é w sugerowaniu granicy idewon-karbon przez mat-
zoraczki, konodonty & w pewnym stopniu przez matze. Przy tej korelacji jaskmawo
zaznacza sie fakt odmiennej wskaznikowo§el mikroflory (fig. 2), na podstawie kb~
Tej graniica ta powinna by przebiegaé kilka mletréw wyzej, w obrebie osadéw, skad
mamy juz dolnokiarbofiskie konodonty. Wynika =z tego, ze zespoly mikroflory uste~
puja miejsca innym szczatkiom onganicznym, gdy idzie o «dobre wskiaZniki straty-
graficzne, zwlaszeza odnofnie ‘do granic systeméw. .
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Wedtug H. Zakowej, osady z glebokosci od 10450 m do interwabu 146,00—
147,10 m mreprezentuja durmej, ma oo autorka przytacza zaréwno dowody litostma-
tygraficzne, jak réwnieZ opiera isi¢ na 'makro- i mikrofaunie oraz na mikmoflorze.
Podzial turneju na cze§é dolng i géma zostal przeprowiadzony iz pewnym zastrze-
Zeniem na glebokio§ci okiobo 121,00 m, Za wskaZniki turneju gbérmego uznano Orbi-
culoidea cf. davreuxiana (gteb. 118,50—123,30 m) i Cyrtosymbole (Macrobole) bre-
visping (gleb. 104,50—109,50 m). W dyskuisji stratygratiiczne] podkmeslono, ze jeszeze
w interwalle 141,30—141,75 m znalediono maliza Posidomia (Karadjalia) mariannae
var. hemicyclia, ktéry w- Kazachstanie charakternyzuje gomy turnej. Fommie tej
towarzyszy Cyrtosymbole (Macrobole) of. laticampa, ktéra sugerowababy juz dol-
noturnejski wiek dla tych osadéw. Natomiast matze — Posidonia (Karadjalia) ma-
riannae, P. (Karadjalia) aff. ‘mariannae i P. (Karadjalia) of. venustiformis, wyste-
pujgce na odcinfu 141,75—141,95 m, méwia o dolnofurmiejskiim wielku tych wihasnie
osad6w. Konodonty réwniez nie wiyjasniaje dostabecznie tych dnobnyich niezgodniose
W mozpoziomowaniu turnefju, jednakze sugeruja przeprowadzenie gramicy turmej
dollny — gbérmy nie na glebokiodci okioko 121,00 m, Jecz priawidopodobnie nawet poni-
Zej 141,75 m. Odpowiadatoby to stratygrafii opartej na podstawie malzéw lecz r6z-
ni si¢ w korelacji ze wiskaznikami trylobitowymi, zreszta niepewnie oznaczonymi.

Nalezy dodaé, ze w przypadku wystepowania granicy turmeju dolnego i goér-
nego dopiero na gtebokoscl okolo 141,75 m, osady poziomu gattendorfiowego w: wier-
ceniu Bolechowice I' bylyby w calos§ci reprezentowiane przez utwory marglisto-wa-
-plennie (analogiczne do famenu) o migzszosci okiolo 4,50 m. Niatomiast gorny turnej
bytby wyksztalcony wylgemie jako seria krzemionkowio-ilasta o grubo§ci okolo
35 m. W tym §wietle Titologia poszezegélnych pozioméw turneju w wienceniu
Bolechowice 1 bytaby analogiczna dio profilu tumeju z pobliskiej Kowiali, W kon-
sekwencji tych uwag nalezatoby prizyjjaé, ze zZmiana $rodowisk sedymentacyjnych
w -obszarze Bolechowic mie nastgpila w obrebie poziomu gattendorfiowego, lecz
w Zbadanych idotad iodeinkaich synkiiny igatezickio-bolechowtckio-borikiowskiej (Bo~
lechowice, Kowhlla) zachodzi nia przetomie dolnego i gbrnego turneju.

W uzupeinientiu stwierdzenia H. Zakowej o ogélnej zZgodnosci kioncepcji
A. M. Sadylkiova, odnoszacej sie do filogenezy i wskaznikowodc ciekawych gatun-
k6w mialzéw wspolnych dla Kazachstanu i obszaru Bolechowiic, nalezy dodaé, ze
réwniiez kiomodonity pofiwiendzaja ten wniosek. I tak Posidonia (Karadjalia) venu-
stiformis, wystepuaca w Kazachstanfie w poziomie gattenidorfiowym i w gémym
famienfie, cechuje w Bolechowicach ten sam odecinek czasowy (dolny turnej, strun,
wyzsza czesé poziomu platylklimeniowego). Posidonia (Karadjalia) bairensis i P, (Ka-
radjalia) nalivkini w Kazachstanie i Bolechowicach wystepuja w poiiomiie cheilo-
cerasowym. Posidomia (Karadjalia) simorini, ktéra w Kazachstanie cechuje wydszy
fran i nizszy damen, takze w wilericeniu Bolecdhowice pokazuje sie w! to TE i pramwido~
podobnie jeszoze w poziomie platyklimeniowym (niepewne oznaczenia okazow).

Powyzsize uwagi niewabpliwie beds pomocne takize dla forelaci striatygra-
ficznej facji malbowej i glowonogowej w .dalszych badaniach Swietokrzyskiego
famemnn,

VEB Geologische Erkundung Siid
Freiberg, Otto Nuschke Platz 1

2
Swietokrzyski Oddziat
Instytutu Geologicznego
Kielce, ul. Zgoda 21
Kielce, w paZdzierniku 1965 r.
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DESRIPTION ‘OF PLATHES I—II
OBJASNIENIA DO PLANSZ i—dI

PL. I

1 — Palmatolepis deflectens deflectens Miiller, depth (ghebolko¢) 148.0 m. (sample —
probka — 182/64).

2 — Prionioding prona. (Huddle), depth (giebokosé) 151.0 m. (sample — probka —
186/64):

B — Palmatodella delicatula Ulrich & Bassler, depth {gtebokosé) 150.0 m. (sam-
ple — prébla — 77/64).

4 — Pseudopolygnathus -marburgensis Bischoff & Ziegler, depth (glebokoéé)
150.0 m. {samiple — probka — 185/64).

§ — Tripodellus robustus Bischoff, depth (glebokosé) 1475 m. (sample — préb-
ka — 76/64).

6 — Spathognathodus stabilis (Branson & Mehil), depth (glebokiosé) 152,00 m. (sam-
ple — probkia — 78/64).

7 — Spathognathodus inornatus (Bramson & Mehl), depth i(gtebokos§é) 147.5 m.
(sample — prébka — 76/64). h

8 — Spathognathodus strigosus (Bransion & Mehl), depth (gtebokosé) 150.0 m.
(sample — prébka — 185/64).

9 — Spathognathodus costatus spinulicostatus (E. R. Branson), depth (gtebokose)
148.0 m. (semjple — priébkia — 182/64).

10 — Spathognathodus costatus ultimus Bischoff, depth (gteboko§é) 147.5 m. (same-
ple — prébka — 76/64).

11 — Spathognathodus stabilis (Branson: & Mehl), depth (glebokioSé) 1495 m. (sam-
ple — prébka — 184/64).

12 — Spathognathodus aculeatus (Branson & NMehl), depth (gtebokosé) 151.0 m.
(sampiliel — prébka — 186/64).

13 — Ligonodina monodentate Bischoff & Ziegler, depth (glcbokio§é) 1500 m. (sam~
ple — prébka — 77/64). '

14 — Ozarkodina regularis Branson & Mehl, depth (gtdbokosé) 147.5 m. (sample —
prébka — 76/64). o :

15 — Ozarkodina homoarcuata Helmis, depth (glebokios$e) 159.0 m. (sample — prdb-

ka — 81/64).
- 16 — Hindeodella germana Holmes, depth (glcbokosé) 173,6 m. (Sample — prob-
ka — 87/64).

PL. II

1 — Palmatolepis perlobata schindewolfi Miiller, depth (gteboko§¢) 157.0 m. (sam-
ple — probka. — 80/64).
2 — Spathognathodus costatus ultimus Bischoff, depth (glebokiosé) 147.5 m. (sam-
ple — préblkia. — 76/64).
38 — Palmatolepis deflectens deflectens Miiller, depth {gieboko$¢) 148.0 m. (sam-
ple — prébka — 182/64).
5 — Palmatolepis quadrantinodosa inflexa Miiller, depth {gleboko§f) 159,0 m.
(sample — prébka — 81/64).
6 — Palmatolepis distorta Branson & Mehl, depth (glebokosé) 157.0 m. (sample —-
probka — 80/64).
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7 — Palmatolepis glabra elongata Holmes, depth (glebokosé) 157.0 m. (sample —
prébka — 80/64). . ’

8 — Palmatolepis glabra pectinata Ziegler, depth (glebokosé) 157.0 m. (sample —
prébka — 80/64).

9 — Scaphignathus velifera Ziegler, depth (glebokio§é) 154.5 m. (sample — préb-

ka — T79/64).
10 — Hindeodella germana Holmes, depth (glebokio$¢) 168.6 m. (sample — préb-
kia — 85/64).

11 — Spathognathodus stabilis (Branson & Mehl), depth (glebiokoi§é) 152.0 m. (sam-
ple — pribka — 78/64).

12 — Ozarkodina lacera Helms, depth (gteboko$é) 159.0 m. (sample — prébka —
81/64). |

18 — Spathognathodus inornatus (Branson & Mehl), depth (gtebokosé) 147.5 m.
((wampplle — prébka — 76/64).

14 — Ozarkodina homoarcuata Helms, depth (gleboko$é) 159.0 m. (sample — préb-
ka — 81/64). '

All the specimens are from borehole Bolechowice 1. Figures by A, Ketzel (magn.
abt. 15—18 X). Photography by G. Freyer, VEB Geol. Erkundung Siid, Freiberg

Wszystkie dkazy pochodzq z wiercenia Bolechowice 1. Rysunki wykonat A. Ketzel
(pow. okoto 15 do 18 X), a fotografie przygotowat G. Freyer, VEB Geol. Erkundung
Siid, Freiberg



	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

