
Proc, Estonian Acad. Sci. Geol., 1991, 40, N 2, 6] —6B

61

Antanas BRAZAUSKAS and Petras MUSTEIKIS

BRACHIOPOD AND CONODONT DISTRIBUTION

AT THE WENLOCK-LUDLOW BOUNDARY OF LITHUANIA

The aim of our investigations was to elucidate
the influence of environmental changes in the Wen-
lock-Ludlow boundary interval on brachiopod and

conodont distribution. For this purpose cores of

24 boreholes from all facies zones of Lithuanian
Silurian (Fig. 1) were examined. The vertical distri-

bution of brachiopods and conodonts was evaluated
with respect to the corresponding lithostratigraphical
subdivisions of graptolite and conodont zones (ITami-
кевичюс, 1979; bpasayckac, 1987). Also, brachiopod
and conodont communities were distinguished and

their distribution at this boundary was investigated.
Among brachiopods one really significant taxo-

nomic change was established in the studied interval

* Geologijos ir mineralogijos katedra Vilniaus universitetas (Department of Geology and
Mineralogy, University of Vilnius), Ciurlionio 21/27, 232000 Vilnius, Lithuania.
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Fig. 1. Location of the boreholes studied. I clayey and clayey-carbonaceous Silurian

facies, II intermediate zone between clayey and carbonaceous facies, 1 carbona-

ceous facies. Boreholes: I Krekenava-7; 2 Geluva-99; 3 Sutkai-87; 4 Prie-

nai-3; 5 Virbalis-5; 6 Kalvarija-2; 7 Butkiinai-24!; & Tverelius-336; 9

Géluva-114; 10 Géluva-115; 11 Svedasai-252; 12 —. Jacionys-299; 13 Kriiikai-146;
14 Taurageé-11; 15 PaSaltuonis-94; 16 Grauzai-105; 17 Vilkavidkis-129;
18 Pilviskiai-141; 19 Parovéja-9; 20 Driiksiai-324; 21 Viduklé-61; 22 Sto-

niskiai-1P; 23 Ledai-179; 24 Pajavonys-13.

YK [564.82/85:56.07.6:56.074.6]:551.733.3(474.5)
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Fig. 2. Distribution of brachiopods in the Silurian of the Svedasai-252 borehole (litho
logical legend see in Fig. 4).
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and it was proved diachronous and environmentally controlled (Musteikis,
in press). In East Lithuania this change started in the upper part of

K. ranuliformis (M. flexilis) Zone while westward close to Central Lithua-

nia it happened at the G. nassa-M. ludensis (O. siluricus) level (boreholes
Butkiinai-241, Svedasai-252, Tverecius-336, Krekenava-7, Grauzai-105;
see Figs. 1,2; Mycreiikuce, 1989; Musteikis, in press). In Central Lithuania
this change was at the M. ludensis-N. nilssoni (O. bohemica) level (bore-
holes Geluva-99, Sutkai-87, Vilkaviskis-129, PilviSkiai-141 and others,
see Figs. 1,3; Musteikis, 1 ргезз; Мустейкис, 1989; п ргезs). п West
Lithuania the same brachiopod taxonomic change started at the N. nilssoni-

L. progenitor and ended at the M. tauragensis level in westernmost

Lithuania (boreholes Kriukai-146, Pasaltuonis-94, Vidukle-61; see

Figs. 1,4; Musteikis, in press). So, this diachrony ranges from the M. }le-
xilis Zone in the east (onshore) to M. tauragensis Zone in the west (off-
shore). It coincides in time with the Wenlock-Ludlow boundary only in

Central Lithuania.
The distribution of brachiopod communities is also diachronous along

the environmental gradient and follows the general basin regression
(Fig. 5; Musteikis, in press; Mycrtefikuc, 1985). The analysis of the vertical

replacement of brachiopod communities in the Wenlock-Ludlow boundary
interval shows a decrease in their diversity and the relative abundance of

taxa. This phenomenon is related with the increased supply of terrigenous
material from the west (Scandinavia) at this time (Лапинскас, 1987; Миз-

teikis, in press). It suppressed normal carbonate sedimentation in the

central part of the basin and caused higher water turbidity, i.e. brought
about restrictive factors for brachiopod distribution. For the descriptions
of communities shown in Fig. 5 see (Musteikis, in press; Musteikis and
Paskevidius, in press; Мустейкис, 1989; п ргезs).

Conodont distribution at the Wenlock-Ludlow boundary 1$ of a similar

pattern. About thirty conodont taxa have been established at this boundary.
They are divided into four groups: (1) transitional taxa which appeared

Fig. 3. Distribution and percentages of brachiopods at the Wenlock-Ludlow boundary
of Pilviskiai-141 borehole, `
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Fig. 4. Distribution of brachiopods at the Wenlock-Ludlow boundary of Kritikai-146
borehole: I sandstone, 2 slightly dolomiceous clayey marl, 8 dolomitic clayey
marl, 4 slightly dolomiceous clayey marl with interbeds of slightly dolomiceous clay,
5 slightly dolomiceous clayey marl with interbeds of microcrystalline limestone, 6

slightly dolomiceous clayey marl with interbeds of clayey dolomite, 7 slightly dolo-

miceous clayey marl with nodules of limestone, 8 clayey limestone, 9 wavy bedded
clayey limestone, 10 nodular limestone, 11 clayey dolomite, /2 wavy bedded
clayey dolomite, 13 surface of disconformity, /4 cavern gypsum and thin interbeds

of gypsum, 15 faunal detritus, 16 bituminosity.

Fig. 5. Generalized sketch of the distribution of brachiopod communities at the Wenlock-
Ludlow boundary along the environmental gradient,
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in the early Wenlock and disappeared in the late Ludlow or later;
(2) taxa which occurred only in the Wenlock; (3) taxa which occurred

only in the Ludlow, and (4) index-taxa of conodont zones. Conodont
zonation has made possible a more exact correlation of clayey and carbo-
naceous facies and also a better substantiation of the Wenlock-Ludlow

boundary in the whole basin. It also enabled to establish a big hiatus in

East Lithuania (Bbpasayckac, 1987).
The distribution of transitional conodont taxa is environmentally

controlled, i. e. their арреагапсе and disappearance is correlated with the

overall basin regression. For example, Panderodus gracilis (Branson et

Mehl) appeared in East and Central Lithuania in the early Wenlock

(Figs. 6,7; Бразаускас, 1987), апа in West Lithuania only in the Ludlow

(bpasayckac, 1987). Ozarkodina densidentata (Viira) appeared in the

K. ranuliformis Zone (early Wenlock) in East Lithuania (Fig. 6), in the

O. siluricus Zone close to Central Lithuania (Fig. 7), in the O. bohemica
Zone in Central Lithuania (Fig. 8), and in the K. variabilis Zone (early
Ludlow) т West Lithuania (Vidukle-61 borehole, Fig. 1; Bpasayckac,
1987).

Environmental control was obvious also in the abundance of conodont
taxa (Figs. 6,7). This control is mostly expressed in ratio fluctuations
of blade and simple cone conodont abundances: onshore blade conodonts

Fig. 6. Distribution of conodonts at the Wenlock-Ludlow boundary of Butkiinai-241
borehole,
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Fig. 7. Distribution and percentages of conodonts at the Wenlock-Ludlow boundary of

Ledai-179 borehole.

Fig. 8. Distribution anc percentages of conodonts at the Wenlock-Ludlow boundary ой
Geluva-99 borehole, `
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prevail and offshore simple <one conodonts prevail. The vertical replace-
ment of conodont associations was diachronous along the environmental

gradient in the Silurian basin of Lithuania and it reflects its general
regression at that time (Fig.9 (Brazauskas, in press; Bpasayckac, 1988).

Following the conclusions made above we can say that the change of

brachiopod and conodont faunas near the Wenlock-Ludlow boundary was

not an isochronous event. The most significant taxonomic change of

brachiopod fauna and appearance of transitional conodont fauna are

diachronous along the environmental gradient, i.e. are environmentally
controlled. This event is close to the Wenlock-Ludlow boundary only in

Central Lithuania.
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Fig. 9. Generalized sketch of conodont associations distribution at the Wenlock-Ludlow

boundary along the environmental gradient.
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BRAHHIOPOODIDE JA KONODONTIDE LEVIK

LEEDU WENLOCKI JA LUDLOW’ PIIRIKIHTIDES

Brahhiopoodide ]а konodontide levikut uuriti 24 puurldbiloikes, mis esindasid koiki
Leedu siluri fatsiaalseid voondeid. Selgus, et fauna koosseisu silmapaistev muutus ei toi-

munud piirikihtides koikjal iitheaegselt. Brahhiopoodide koosseis teisenes ]а transiitsed

konodondid ilmusid diakroonselt mere taandumise suunas. Ainult Kesk-Leedus langes
nimetatud muutus kokku Wenlocki ja Ludlow’ piiriga. -

Anranac BPA3AYCKAC Петрас МУСТЕЙКИС

РАСПРОСТРАНЕНИЕ БРАХИОПОД И КОНОДОНТОВ НА ГРАНИЦЕ

ВЕНЛОКА И ЛУДЛОВА ЛИТВЫ

Изучено распространение брахиопод и конодонтов в интервале перехода от венлока

к лудлову по разрезам 24 скважин из всех фациальных зон силура Литвы. Установлено,
что существенное обновление фаунистического состава не было одновременным. Самая

значительная смена брахиоподовой фауны и уровни появления транзитной фауны коно-

донтов происходили диахронно вдоль градиента среды, т. е. следовали общей регрессии
бассейна. Только в Средней Литве это событие происходило на границе вендока и луд-»
лова,


