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The lepé}dit;iid-charophyté assemblage from k
the Givetian of Debnik,
and its stratigraphic value

ABSTRACT: The peculiar ostracode-charophyte assemblage, discovered in the
limestone intercalation within the Zbrza Dolostone of the Debnik anticline, Cracow
Upland (southern Poland), is composed of abundant leperditiid ostracodes, Briartind
obtusa (JONES), Herrmannina lotzi (KEGEL), Herrmannina sp. and Briartina sp.,
associated with the charophytes Sycidium volborﬁhz ‘volborthi KARPINSKY, These
fossils indicate an early Givetian age for this part of the carbonate sequence.

INTRODUCTION

The Devonian carbonates exposed near Debnik in the Cracow Upland,
southern Poland (Text-fig. 14—B), were a subject of geological studies
since over 100 years, but many important problems remain, still unsolved
(see NARKIEWICZ & RACKI 1984).. Especially difficult question is an
interpretation of the oldest lithostratigraphic unit, i. ‘e. the Zbrza Dolo-
stone. General scarcity of -fossils, and especially their bad preservation
cause that any new paleontological findings should be carefully elaborat-
ed in various aspects.

The present contribution contains descmptlnorn of the recently discover-
ed unique ostracode-algal assemblage including for the first time de-
seribed from Poland the charophyte genus Sycidium. This assemblage
is analysed from stratigraphic point of view, and the Givetian age is
established for the middle part of the Zbrza Dolostone. Paleoenviron-
mental specifity of the assemblage will be discussed in the future paper.

GEOLOGICAL SETTING

;Thev.vmatel"ira-l . studled come fmm_thej borehole Debnik IG-1 located
at-the southern limb of the Debnik anticline .(see Text-fig. 1B—C). The
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sample was taken at depth 91.0 m from the lower part of the devoid of
macrofossils calcareous intercalation (?15 m in thickness) within the
middle part ‘of the Zbrza Dolostone (see NARKIEWICZ & RACKI 1984)
The latter unit is composed of dark, bedded, fine- to medium-crystalline
dolomites containing in some layers skeletal relics, chiefly stromato-
poroids and brachiopods (see also LAPTAS 1982).
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Fbg. 1 sLocation .of the sections studied in Pdland (A) ‘and in ‘the Debmk area
-+ (B; taken from LAPTAS 1982, Text-fig. 1, simplified) .
1 Middle Devonian (a Zbrza _Dolomite; b Debnik L:mestone). 2 Upper Devoman, 3 Carbonl-
. ferous, 4 Mesozoic (Jurassic)

C . — Section ‘of ihe borehole Debnik IG-1. (taken from NARKIEWICZ & RACKI
1984, Text-fig. 2 szmplzfzed), arrowed .is the sample comfﬁai»nmg the leperditiid-
~charophyte assemblage ' )

1 dolosparites, 2 micritic- limestones, 3 dolomite brecclas, 4 metamorphized deposits, 5 quartz
porphyry

- The additional observations were made on the limestone relic within
strongly metamorphlzed series (depth 155.3 m) of the borehole Z-7,
laylng about 600 m from the borehole De;lbmk IG-1; this pe111:1c limestone
represents ‘most p«robably a lowermost part of the. overlymg unit, i. e.
the Debnik leestone (cf. NARKIEWICZ & RACKI 1984).

MATERIAL _

The collection studied has been obtained after dusmtegratlon and washmg of
crumbable, mamly partings of a lirnestone sample, The specimems are not very
well preserved. Ostracodes- are represented * almost exclusively by smgu:lant' fre-
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quéntly fragmented valves attached to wock pieces, Compaction deformations are
sometimes ewident, also in the charophyte gyrogonifes. In'the latter the polygonal
pattern of enveloping cells is obscured due to istrong adherence of the enclosing
matrix. Generally, only longitudinal ribs and furrows are visible; haowever, the
reticulate ou'namenta'bmn is well reco@mzable on the extemail casts (Pl 1, Fig. 6)
and in many specimenis obtained in thin sections (Pl 1, Figs 7—9). :

The investigated collectmn is housed at the Silesian Universiity at Sosnowlec
(charophytes; Catalogue Number GIUS 4-403 Db) and at the Holy Cross Division
of the Geological Institute at Kielce (ostracodes; Catalogue Number IG-OS OI/1-20).

SYSTEMATIC ACCOUNT OF CHAROPHYTES

LANGER (1976) discussed systematic position of the Sycidium group;
in regard of pore system and high number of meridional units he propos-
ed the nmew class Sycidiphyceae with reservation only retained within
the Charophyta. Nevertheless, this opinion is not accepted in more recent
papers (MUSTAFA 1978, WANG & LU 1980, WANG & al. 1980),
especially in reason of typical for undoubtful charophytes wall lamina-
tion (FEIST & GRAMBAST-FESSARD 1985). _

Orientation of the Sycidium gyrogonites is taken from PECK &
MORALES (1966), i. e. the larger opening is considered as an apical pole.

Order Sycidiales MADLER, 1952
Family Sycidiaceae PECK, 1934
Genus Sycidium G. SANDBERGER, 1849
Sycidium volborthi volborthi KARPINSKY, 1906
B (Pl 1 and P 2, Figs 8—9) R

1906 sycldium Volborthi sp n.; KARPINSKY, pp 369—370, Text-figs 187—189, Pl, 13, Figs 13—20.
1976,  Sycidium volborthi volbortht KARPINSKY; LANGER, p. 213.

MATERIAL: Above 40 gyrogonites, more or less complete; .1 external mold.

DIMENSIONS (in mm): width of the gyrogonite 0.5—0.89, height of the gyrogonite 033—053, '
. diameter of the basal opening oos—-?o 10, diameter ot apical opening 012—027 [25 measur-
: ed specu'nens]

) REMARKS Most magndsrhc features of the studied gymgomtes from De'bmk
~are the oblate shape ‘(see Text-fig. 2) and the hexag'omml pattern of 18 enve'lqpmg
cells, that agree well with the specimens of KARPINSKY (1906). The only 'dif-
ference comsists in the larger size, and probably more elongated (see PL 1, Fig. 6)
hexagonal plates of the investigated specimens. Furthermore, very thin lime shell
(usually 0.05—0.08 mm) seems to be a typical feature of the gyrogonites investigated,
but it is rather reflection of difficult conditions of oogonium -calcification only.
In thin sections from the borehole Z-7 there occur oblate specimens with the
thicker lime shell (up to 0.12 mm), possibly also attributable to . the nonﬂnamwe :

subspecies of Sycidium volborthi (see discussion below).

" Pwo -othér oblately-shapéd - species of Sycidium -are distinctly ' differerit. The
first, ‘Sycidium ‘sipidense (WANG. & LU) from the Emsian of Cliina, is markedly
Targer, ‘with both poles strongly ‘truricate and with more pronounced ornamentation
(see WANG & al. 1980; pp. 9—10, PL 1, Figs 1—12), The second, Sycidium: clath--
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ratum PECK: from the Carboniferous of the United States, has a smaller nurﬂbe:r
of meridional units (16. instead of 18) ‘and rectangular pattern of pits (see PECK
& MORALES 1966; p 311, Pl 2, Figs 1—4). :

AGE and DISTRI‘BUTION' 1\/[1>dd1e ‘Devonian, Givetiann, the subspemes is widely
distributed - in' the 'Narovsk Horizon ‘of the East European Platform (SAMO:LLOVA
& PRINADA 1966), in Poland it was found in the Givetiar of the Debnik anticline
(Zbrza Dolostone, borehole qumk IG-1; ? also the bottom part of the Debnik

Limestone in: 'bore-hole Z-7) and in the neia;stem Houy Cross Mts (Stringocephalus
burtmz Beds, Jurrkowme—Budy Quarry).

SYSTEMATIC ACCOUNT OF QS_TRACODES

In the investigated collection (over 170 specimens) it is impossible to
study the internal features, although deep muscle scars are visible in the
valve sections (Pl 2, Fig. 10). Therefore, four herein distinguished taxaj
are based on the shell outline (cf. KEGEL 1933), chiefly on the relation-
ship of longitudinal axis to the dorsal margin (parallel in. Briartina,
oblique in Herrmannina) and on the ratio of the length of a carapace to
its height.

Order Leperditicopida SCOTT, 1961
Suborder Leperditiida POKORNY, 1953
'Family Leperditiidae JONES, 1856
Genus Briartina KEGEL, 1933
Briartina obtusa (JONES, 1896)
(PL. 2, Figs 1—3)

non 1900. Leperditia obtusa JONES?, LOTZ. p. 204, PL 3, Fig 12a—b [-Herrmann‘na lotzd

(KEGEL)].
1833. Leperditia (Briartina) obtuca (J‘ONES), KEGEL pp 927—028, Text-fig.. 14, PL 40

. Fig. 12 [other synonymy]
MATERIAL: Several tens of specimenS'
DIMENSIONS (in mm) Length of the valve 235—861 “height of the valve 1.44—2. 16, ratio of
the height to length 0.60—0.64 [9 measurements].« R .

" REMARKS: Specimens studiéd correspond in size and shell ouﬂme to the type
matenal fmm Wesrtern Europe
AGE and DISTRIBUTION- vMi»de.fle De'vmdaln, Gwehan oet Wesetem Eumpe (Rhemsh
Slate Mis, “Massenkalk” of the Giessen area;’ Ardennes) and Boland (:Debmk
anticline,” Z’l;;zal Dolastone, borehoue Debuik IG- 1) L T
i :'_'Brzartma sp
e (Pl._2 Flg 4)‘

MATERIAL Oﬁe valve
DIMENSIONS (m mm) angth of the valve 808, helght,ot the vaLve 220, rat'lo of' the"
= to' length 071 ~°

-~ REMARKS: -One apecmpn proba»bly m:epreseum amtbar tspecles ot the Brzarttm,
cl-oae« to-. B: obtusa. (JONES), but characterized. by ‘the.shorter hinge margin and
the. height : to--length wwuoemwhathdghewamgqemm-m-a lessslendelr shqpe
of the cargpace,. s on ) .JL‘-.~ sa ot K N

WL Lim oL AT
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Givetian charophytes from the Debnik anticline (1-7 — borehole Debnik
IG-1, 8-9 — borehole Z-7)

1-6 — Sycidium wvolbortht volborthi KARPINSKY: gyrogonites in lateral (la, 4-5), oblique-
-apleal (1b, 3) and basal (l¢, 2) views, all X 50; 6 — apical (?) fragment of the external
cast showing ornamentation consisting of alternating hexagonal pits, X 75

7-9 — Gyrogonites in thin sections; note the presence of reticulate pattern on the internal
surface of lime shell (9), diagnostic (see KARPINSKY 1906) of Sycidium; X 120
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Givetian leperditiid ostracodes and charophytes from the Debnik anticline
(borehole Debnik IG-1)

1-3 — Briartina obtusa (JONES): three valves in lateral views; X 12
4 — Briartina gp.: valve in lateral view; X 12
5-6 — Herrmannina lotzi (KEGEL): two valves in lateral views; X 12
7 — Herrmannina sp.: valve in lateral view; X 12
8-9 — Sycidium volborthi volborthi KARPINSKY: two gyrogonites in lateral views;

X 50
10 — Leperditiid valve in thin section, to show deep muscle scars; X 70
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AGE and DISTRIBUTION: Middle Devonian, Givetian, Poland (qumk anticline,
Zbrza Dolostone, borehole Debnik IG-1).

Genus Herrmannina KEGEL, 1933
Herrmannina lotzi (KEGEL, 1933)
(Pl. 2, Figs 5—6)

1800. . Leperditia obtusa JONES?; LOTZ, p. 204, PlL. 3, Fig. 12a—b. .
1933 Lepe'rdf.tta (He'r'rmannella) lotzt sp. n.; KEGEL, pp. 917—918, Text-ﬁg 7, Pl. 48, Fig 10.

MATERIAL Several tens of specimens.
DIMENSIONS (in mm): Length of the valve 3.11—4.06, height of the valve 1.94—2.42, ratio
of the height to length 0.58—0.63 [6 measurements].

REMARKS: The specimens from Debnik agree well with the holotype of
H. lotzi (see KEGEL 1933, Text-fig. 7). Some other fllustrated German represen-
tatives of this species display a strong truncation of the shell posterodorsal border,
but this feature was not observed in the material studied.

AGE and DISTRIBUTION: Middle Devonian, Givetian (?also topmost Ei.fel-iﬁm) of
the Rhenish Slate Mts (lower Honsel Beds, “Massenkalk” of the Giessen 'area),
Givetian of the Degbnik amnticline (Zbrza Dolostone, Borehole Debnik IG-1). .~
Herrmannina sp.
(Pl 2, Fig. )

MATERIAL Five valves.

DHVIENSIONS (in mm): Length of the valve 2.24—3.91, height of the valve 156—2 62, raﬁo
of the height to length 0.67—0.69 [4 measurements]

REMARKS: The specimens d:vscwssed resemble H, lotzz (KEGEL), but txhey are
distinguished by the more massive shell shape and higher. raho of the shell height
{o length.

AGE and DISTRIBUTION: Middle Devonian, G1vue|tlan, Poﬂand (qumk antmihne
Zbrza Dolostone bocrehole qumk I1G-1). ‘

STRATIGRAPHIC ASPECT OF Syczdzum volborthi KARPINSKY

LANGER (1976, p. 213) estabhshed an Elfehan subsapemes ‘Sycidium
volborthi eifelicum differing from the Givetian nominative subspecies
primarily by the more spheroidal shape of gyrogonite. This subdivision
was .questioned by. ‘MUSTAFA (1978) because of poorly: -known/ varlablhty
within the type KARPINSKY’s material. N

Analysis of the biometrical data of LANGER (1976 D1agram 1) and
(MUSTAFA 1978) shows that among Eifelian specimens of 'S. volborthi
the suboblate shapes predominate, 50.3 and 66.3 per cent respectively,
but_the oblate spheroidal.gyrogonites occur too. .(see Text-fig.-2). It is
also true for the undescribed material from the Eifelian of the Holy
Cross Mts (see. MALEC 1982). On the other side, most of the KARPIN-
SKY'’s specithens and all -the Polish -material, studied’ f‘rom the Givetian
gtrata are typically: ob{at;glz shaped.- Th: 'ff‘ entmtion ig-statistically
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supported - by - the KOLMOGOROV-SMIRNOV test 1n splte of relat1ve
scarcity of the Russian and Polish data. )

These results could be partly influenced by the state of gyrogonite
preservation (e. g. intermal casts in case of LANGER’s collection, un-
recoghizable compactional deformations in Debnik specimens), but seem
to confirm, from the stratigraphical point of view, distinction of sub-
species within Sycidium wvolborthi. Morever, the high intrapopulation
shape variability of the Eifelian subspecies raises a possibility that it is

b.9~ w : ‘ periobate

- —w
4 . Yk Givetian,
Holy Cross ‘Mts

suboblate

'~
0.74Q sphaeroidal
N
1<)
C
o Givetian,
¥  Main Devonian
2 Field Eifelian, §
/KARPINSKY 1906, Sauerland
/MUSTAFA 1978/ S

0.5-

Eifeliqn:.
Eifel Mts

/LANGER 1978/

internal cast H

03};’. — L —. L
: 03 - -~ 0.5 S : 0.7
Flg 2. Vana:bm.ties of the gylrogomﬁ;e sehajpe (terminology after HORN, vide PECK
& MORALES 1968) of Sycidium volborthi KARPINSKY from d:ﬂelrent sites known

m the literature (partly after: MUSTAFA 1978, Text-fig. 1);- note a dﬁfmﬁmﬁm
of the Eifelian and G1v-etian subspecies ~

eifdelic
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an’ dncestor for both the ‘Givetian S. volborthi volborthi KARPINSKY
and -S. panderi KARPINSKY (1906, pp. 367—369, Text-figs 181—186;
Pl. 13, Figs 1—12, 29—34; Pl. 14, Figs 9—10), characterized already by
definite shapes of gyrogonite, i. e. oblate and spheroidal respectively.

 CHRONOSTRATIGRAPHIC IMPLICATIONS

The age of the thick (over 260 m) unit of the Zbrza Dolostone was
a matter of significant controversies (see NARKIEWICZ & RACKI 1984,
pp. 528—529). Assignment of its highest part to the Givetian has recently
been firmly established af.cr finding of the guide fossil, Stringocephalus
burtini DEFRANCE (see LAPTAS 1982). Nevertheless, the stage attribu-
tion of the remaining portion of this unit is still disputable due to a lack
of determinable fossils.

The chronostratigraphic value of the charophyte and ostracodes de-
scribed above is not well acknowledged, but yet it throws some light on
the position of the Eifelian/Givetian boundary within the dolomite se-
quence. The known ranges of all three determined species indicate still
the Givetian age of the middle part of the Zbrza Dolostone. Furthermore,
even a more precise chronostratigraphic conclusion seems to be possible
for the following reasoms: '

(9). The charophyte Sycidium volborthi volborthi bearing Narovsk Horizon is
considered as a lower, but not lowermost, part of the Givetian (see SAMOILOVA
& PRINADA 1966). However, it must be noted that Stringocephalus was not found
beldw the Upper Narovsk Subhorizon [see Mosolovsk Beds in: ZANINA & LI-
CHAREV 1975], and the Eifelian/Givetian boundary is difficult to proper bio-
stra:hgraphc recognition in ‘the -sections of the East Buropean Rlatﬂorm (see also
RZHONSNITSKAYA 1986).

. (id).. In the Holy Cross Mts these charophytes are rare elemenbs in the un-

desmbend Trochiliscus-dominated association at the Jurkowice-Budy Quarry certain-
ly within the Stringocephalus range-zone, i. e. ensensis to hermanni-cristatus Zones
in the conodont terms (JOHNSON & al. 1982, 1985; STRUVE 1982). It is also true
for the leperditiid-rich micrite facies in the Holy Cross Mts.
..~ i##i); Both identified  species of the . leperditiid - ostracodes were previou;sﬂy
reported from the “untere Stringocephalen-Stufe” (see KEGEL 1933). According
to the current subdivision of the Rhenish Middle Devonian restriction to an early
Givetian  strata. is - very probable in the.case of Briartina obtusa (JONES), known
only from the “Massenkalk”-facies (see LOTZ 1900). -, . -

(iv). KREBS (1974, p. 189) distinguished the Leperditia-micrite tacles typical
of the’ leetlan _shelf lagoon of Central Eurqpe, it is notable, that such limestones
are. best ex‘amphﬁed in the Lower Givetian Spickberg Beldls of the Eifel -region
(see also STRUVE 1963, BECKER 1971). Similar age have equivalents of the Le-
perditia-rich facies known from’ ‘Belgium’ (Hotton Eormam PEL 1975) atnsd Canada
(Sultphu.r Pount Fou'mamon, KREBS 19’74 p. 189) : .

_Summarizing, the m1dsd£le part of the Zbrza Dolostome is thought to
represent the lower Givetian. Interval of the ensensis. to the lower part of
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the varcus Zome can be presumed acconding to the recent stratigraphic
schemes (see ZIEGLER 1979, STRUVE 1982, JOHNSON & al. 1985).
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J. MALEC, G. RACKI i M. RACKA

ZESPOEL MALZORACZKOWO-RAMIENICOWY Z ZYWETU DEBNIKA
I JEGO ZNACZENIE STRATYGRAFICZNE

(Streszczenie)

Specyficzny zesp6l malzoraczkowo-ramienicowy zostal stwierdzony w wapien-
nej wkladce w Srodkowej czeSci Srodkowodewonskich dolomitéw ze Zbrzy okolic
Debnika (patrz fig. 1—2 oraz pl. 1—2). Zdominowany jest on przez duze malzo-
raczki z rzedu Leperditicopida, reprezentowane przez cztery taksony: Briartina
obtusa (JONES), Herrmannina lotzi (KEGEL), Herrmannina sp. oraz Briartina sp.
Towarzyszg im jedynie ramienice Sycidium volborthi volborthi KARPINSKY. Prze-
dyskutowano rézne aspekty stratygraficzne tych malo znanych skamienialo$ci, co
umozliwito okreSlenie wieku badanej cze$ci sekwencji weglanowej Debnika na
wezesny zywet.
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