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Geology of fossil sites with the oldest Bohemian fauna

(Lower Cambrian, Barrandian area)

Geologie nalezist nejstarsi ¢eské fauny
(spodni kambrium, Barrandien)
(Czech summary)

(13 text-figs.)
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The oldest and unique arthropod fauna with Kodymirus derives from the Paseky Shale Member in the Brdy Mits. area. The
Paseky Shale is a rather thin but persistent unit within the thick Lower Cambrian siliciclastic sequence of inferred continental
origin, deep below the strata with Middle Cambrian marine faunas. The sharp lower limit of the Paseky Shale indicates a regional
event marked by interruption of coarse siliciclastic imput and temporal dominance of silty-clayey sedimentation under probable
restricted marine influence (brackish lagoon). The return to coarse clastic continental sedimentation is indicated by gradual
vertical transition into clastics of the Holsiny-Hofice Formation.
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The unique Lower Cambrian fauna with Kodymirus
vagans and other special arthropods is contained in the
Paseky Shale Member embedded within the thick
coarse siliciclastic sequence generally regarded by
Barrande (1852) and subsequent authors as unfossilif-
erous (“étages azoiques™). Stratigraphically, the Paseky
Shale is deposited deep below (800 to more than 1 500
m) the richly fossiliferous strata of the Middle Cam-
brian Jince Formation, world famous by finds of
trilobites and other fossils.

The up to several thousand meters thick sequence
of coarse siliciclastic rocks (mostly conglomerates and
sandstones) with the embedded thin (around 10 m)
Paseky Shale Member crops out in the Brdy Mts. in
the SW part of the Barrandian area, Central Bohemia.

The stratigraphic assignment of this sequence de-
pended formerly on evaluation of the Middle Cambrian
Jince Formation: Whilst the older concept shared the
late Middle Cambrian age of the overlying Jince For-
mation (Havli¢ek - Snajdr 1951), and, consequently
inferred even for the thick underlying clastics the Mid-
dle Cambrian age (e.g. Havli¢ek in Svoboda et al. 1966),
new finds of early Middle Cambrian faunas in the low-
er part of the Jince Formation (Fatka et al. 1992)
corroborated the Lower Cambrian age of the underly-
ing siliciclastic sequence with the Paseky Shale
Member, being thus in accordance with the former con-
cept of Kettner (1918), Kettner and Kodym (1918) and
reevaluation of Havlic¢ek (1971).

The Paseky Shale, introduced for the first time as
a separate stratigraphic member by Havlicek (1950),
represents a constituent of the Holsiny-Hofice Forma-
tion (Havli¢ek 1971) of the Brdy Cambrian (cp. Figs. 1,

2). The Lower Cambrian age is now evidenced indi-
rectly by superposition (deep below beds with early
Middle Cambrian faunas) and directly by micropalae-
ontological data (see report by Konzalova - Fatka 1995,
Fatka - Konzalova 1993 and in this volume).

The present report contains results of detailed in-
vestigation of individual fossil localities as was carried
out in 1992-1994 under the kind sponsorship of the
Ministry of Environment of the Czech Republic and
with help of the District Office of the town of Pfibram
and the District Museum of Dr. B. Hordk at Rokycany.

The results of palaeontological studies (arthropods,
ichnofossils, microfossils) and sedimentology are con-
tained in separate papers of this volume (see I. Chlupa¢,
R. Mikulds, O. Fatka - M. Konzalova, Z. Kukal).

1. Mount Kocka

The mount Kocka in the western part of the Brdy Mits.
is the principal palaeontological locality in the Paseky
Shale. It is the first place of discovery of the Kodymi-
rus-fauna and the only site which yielded the material
for the first description of the fauna by Chlupa¢ and
Havlicek (1965).

During the recent investigation in 1992, a 30 m
long trench of NW-SE strike and another 5 m long trans-
versal trench with maximum depth 2.5 m was excava-
ted, being situated 150 to 200 m SE from the top of the
Mount Ko¢ka (elev. 788.7 m) in close eastern proxim-
ity of the road (see Fig. 3).

The trench exposed the richly fossiliferous mid-
dle part of the Paseky Shale sequence and its transition
into overlying upper part with dominant siltstones. The
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Fig. 1. Location of the described fossil sites in central Bohemia

upper limit was affected by tectonics. The sharp lower
limit was encountered by a boring in the depth of 6 m
(realized in 1994),

The detailed stratigraphy of the Paseky Shale may
be summarized as follows: The shale member is un-
derlain by hard yellow and light grey Hofice Sandstone,
enriched with Fe-oxides in the uppermost part. After
the sharp lower contact, the shale sequence starts with
dark violet silty shales (1.5 m thick, only in boring).
After a rather quick transition (yellow-grey silty and
clayey shales), typical light green, olive-green and grey-
green typical Paseky Shale with well expressed
lamination prevail. These layers, exposed in the trench
as 180 to 200 cm thick lowermost interval (1 in Fig. 4),
represent the most productive fossiliferous beds. The
fossils with strongly dominant Kodymirus vagans are
concentrated in clayey laminae, where they are fre-
quently found crowded in clusters. Intercalations of

hard greenish siltstones are sporadic, not exceeding the
thickness of few centimetres.

The overlying part of the sequence exhibits
a marked and gradual increase of grey- green, higher
also reddish siltstones, clayey intercalations with only
sporadic remains of fauna being strongly subordinate
(intervals 2 to 4 in Fig. 4, beds 9 and 10 in Fig. 5, thick-
ness around 200 cm). The uppermost layer of the Paseky
Shale exposed in the trench consisted almost exclusive-
ly of brown-green and reddish siltstones with only rare
clayey laminae (incomplete thickness around 50 cm,
interval 5 in Fig. 4). These beds are bounded tectoni-
cally being in contact with dark violet and brown-violet
sandstones with slump structures and clayey clasts (13
in Fig. 5).

The excavations at Koc¢ka evidenced the sharp
lower boundary of the Paseky Shale, the concentration
of fossils in the soft shales below the increase of coars-



Journal of the Czech Geological Society, 40/4 (1995) 3

e‘r silty lay.e.rs, and the ver- Pribram = Jince area Skryje area

tical transition of soft and A A R =

laminated shales into un- AN AN A ANNNANNAN | “A A “‘“A & &

fossiliferous siltstones in el @ &2 8 K N A A ACK S TE A A|E

gl2a WA A A A AANANAN AN NS " :
the upper part. & .g E‘i o?\“c'.rvh A AAAAN N A S AA Krwckl-at—hf\hh g
=) 3? S zc;:lclwsko AAAA AnAAA AAA ARkacanf\ . ®

2. Mount Tok L2 = : 9 o . 4 .\ oa\ Lo ACoerle: " ;
razenice F._"0 0 o 0 0o 0 0 0o 0 928\ A A A A NS

This site was first reported o - AN AN A

as a fossil locality by Hav- | 31 & . S ESkryje Shate =200

licek (1968). It is situated =15 T

in the(south)em part of the ..:.E._ 3] AR AN I L P TR R ;Hﬁi?ﬁoﬁ;fgé' OOW

_ 22 NOAONG2E  chumava© _.Q.-. o :

flat top plain of the Mt. g;"";u.- ?\ggg?\goﬁo,ooooﬁm 6 g

Tok, around 500 m of the 58 bAoA o_aff’o Congl. O g rmgiviiin] &

elev. point 865 m, about CAONOAOATEI ol

30 m SW from the road . Klougek Congl. AgE-iii: g

(Fig. 6). Two trenches of ®3 _3“°“°“°“°“F =

the depth 2.5 and 4 m ex- 3 E “ 38

posed the lower part of the 2.0 b

Paseky Shale sequence, the

deeper one reached even I 3

the base of the shale mem- Es <

ber (Fig. 7). -1y e

The lower limit of the ; ==

Paseky Shale Member is o S

expressively sharp: light | o | ¥ -

grey claystones (weathered 2 - i 2

Paseky Shale) conformably

but sharply overlie light 'S

Hofice Sandstones rich in 2 ]

feldspars. The exposed 3 m s e

thick lower part of the 2 2

Paseky Shale consists of ™ it

light grey-green (due to
weathering also light
brown and light grey) clay-
ey and silty shales with
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the NW.

Most fossils were found in the lowest 80 cm of
the shale sequence, finds in higher layers were sporad-
ic. Kodymirus vagansis the markedly dominant species,
being accompanied by rather rare Kockurus grandis
and very sporadic Viadicaris subtilis. Kodymirus va-
gansis represented not only as disarticulated exoskeletal
parts but also as articulated major parts of specimens

of different size.

3. Medaliav mlyn near Cenkov

This site is the stratotype of the Paseky Shale Member
and was reported as example of lithology and strati-
graphic position even in excursion guidebooks
(Havlicek et al. 1958, Chlupa¢ 1993). However, the
former finds of two fragments of Kodymirus were neg-

ligible.

Fig. 2. Position of the Paseky Shale within the sequence of the Cambrian in central Bohemia (stratigra-
phy according to Havliéek 1971, simplified), P. S. - the Paseky Shale

:i:a Zabéhla

Fig. 3. Topographic location of the fossil site Mt. Kocka in the

Brdy Mts. area (N at the upper margin)
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Fig. 4. Position of fossiliferous Paseky Shale exposed in the trench at Mt. Kocka

1-5 - the Paseky Shale: I - the main fossiliferous interval - grey-green clayey and silty shales with thin siltstone laminae (s - siltstone
interbeds thicker than 3 cm, si. - siltstone layer with slump structures, ich. - siltstone laminae with common ichnofossils), thickness 190-200
cm; 2 - grey-green siltstones dominate (40 cm); 3 - light green and reddish spotted siltstones with common laminae of green and red clayey
shales (60-70 cm), fauna rare; 4 - green and red siltstones with subordinate laminae of clayey shales (90-100 cm); 5 - red and greenish

siltstones with rare clayey laminae (50-70 cm), affected by weathering;
clayey shales and slump structures; 7 - debris and soil with large blocks
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Fig. 5. Sequence of the Paseky Shale at Mt. Kodka, Reconstructed
from the boring and trench outcrops

I - light grey Hofice Sandstone enriched in Fe-oxides in the upper-
most layer; 2 - dark violet shales, damaged by boring (around 1
m); 3 - dark violet clayey and silty shale (70 cm); 4 - greenish
shales with red spots (70 cm); 5 - greenish shales strongly dam-
aged by boring (50-100 cm); 6 - grey-green clayey shales rich in
Kodymirus (lowest beds encountered in the trench, 37 em); 7 -
harder silty shales with red spots (20 cm); 8 - fossiliferous layers:
green and grey-green clayey shales with siltstone laminae and
a single layer of hard siltstone, total thickness 120-130 cm; 9 -
grey-green siltstones dominate (30 cm); 10 - light green and red-
dish spotted siltstones and subordinate claystones with sporadic
remains of fauna (170 cm); 17 - harder siltstones with subordinate
red claystone laminae (50 cm); 12 - missing interval (fault zone);
13 - violet and brown siltstones and sandstones with strongly re-
crystallized clayey matrix, slump structures and clayey clasts

6 - blocks of violet siltstones and sandstones with flat clasts of
of the Holsiny Conglomerate
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Fig. 6. Topographic location of the fossil site at M. Tok, Brdy
Mits. (N at the upper margin)

This locality is situated on the eastern slope of the
Litavka valley, around 400 m N of Medaliiv mlyn
(former mill) on the right side of the highway leading
from Hlubos to Cenkov (Fig. 8). The geological situa-
tion is depicted on the geological map 1:25 000, Sheet
12-433 Rosovice, Masek et al. 1986).

The complete sequence of the Paseky Shale Mem-
ber was exposed in a 13 m long trench and in the
northwards situated small quarry close to the highway
(Fig. 9).

The lower limit of the Paseky Shale is also here
expressively sharp and weathered brown-green shales
directly but comformably overlie the light brown Hofice
Sandstone with ripplemarks on their uppermost bed-
ding plane. Most fossils were concentrated in the 50 to
60 cm thick lowest part of the shale sequence and only
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few (but better preserved) specimens of Kodymi-
rus were found in soft and light brown clayey
shales 140 to 150 cm above the shale base. Last
very sporadic fragments of Kodymirus derive
from greenish shales of the interval 6 in Fig. 9,
around 1 m above the thicker greenish siltstone
bed with small ripplemarks (bed 5 in Fig. 9) in
the small quarry.

The higher part of the Paseky Shale se-
quence is distinguished by increasing number
and thickness of brown and greenish siltstones
indicating a gradual increase of coarser clastic
imput (some layers show slump structures). The
vertical facies transition of the Paseky Shale into
the overlying light quartzose Hofice Sandstone,
marked by alternation of sandstone and siltstone
layers, is well exposed in the roadside outcrop
N of the quarry.

The locality near Medaliv mlyn best ex-
poses the whole sequence of the Paseky Shale
with its sharp lower boundary and gradual up-
per transition into coarser siliciclastics.
A marked analogy with the localities Koc¢ka and
Tok indicates not only the stratigraphic identity
of fossiliferous layers but also the close similar-
ity in sedimentary development.

Nepomuk near Rozmitil pod Tremsinem

The occurrence of the Paseky Shale in the south-
ern part of the Brdy Mts. between the mounts
Praha (elev. 862.6 m) and Maly Tok (elev. 863.9
m) was verified by a trench. This was situated
N of the village of Nepomuk on the southern
slope at the forest around 650 m NNW from the

Fig. 7. Sequence exposed in the trench at the Mt. Tok

I - light grey and yellow arcose Hofice Sandstone; 2 - light grey claystones -
strongly weathered base of the Paseky Shale (30 cm); 3 - grey-green and sec-
ondary red-coloured silty shales (15 cm); 4 - the main fossiliferous interval:
grey-green clayey and silty shales with expressive thin lamination (80 cm); 5
- grey-green clayey and silty shales affected by cleavage (40 cm); 6 - grey-
green spotted and clayey shales with less frequent fauna (50 cm); 7 - light
brown and greenish clayey and silty shales with rare remains of Kodymirus
(affected by weathering, 70 cm); 8 - strongly weathered shales affected by
solifluction (30 cm); 9 - soil with large blocks of sandstones and conglomer-
ates of the Holsiny-Hofice Formation

Nepomuk foresters (i.e. around 280 m south of the ru-

ins of the forest cottage called U svatého Jana, comp.

Fig. 10).

The trench (Fig. 11) exposed the lower limit of
the Paseky Shale Member: reddish and variecoloured
spotted clayey and silty shales (35 cm) sharply over-
lie the light Hofice Sandstone, being vertically
replaced by light grey and leached clayey shales with
weathering products (20 cm). The overlying typical
grey-green clayey and silty Paseky Shale with dis-
tinct fine lamination and siltstone layers were
strongly affected by slope movements and shifted
downwards from their original position higher on the
slope. They yielded a single isolated segment of
Kodymirus vagans and a trunk of Vladicaris subti-
lis, both preserved in clayey laminae (interval 6 in

Fig. 11).

The lower part of the Paseky Shale Member dem-
onstrates at Nepomuk a clear analogy with other
localities, expressed in the sharp lower boundary, soft
nature of lowest shale layers and lithologic analogy of

fossiliferous rocks.

Fig. 8. Location of the trench near Medaliv mlyn S of Cenkov (N
at the upper margin)
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«  Fig. 9. Complete sequence of the Paseky Shale Member as exposed at Medaliv
mlyn near Cenkov

1 - Hofice Sandstone: light grey-brown lithic greywackes with large clayey clasts, rip-
plemarks on the uppermost bedding surface; 2 - light grey and rusty weathering products
(5 to 7 em); 3 - green-brown silty and spotted shales with rather common remains of
Kodymirus (40-52 cm); 4 - light brown, higher also greenish soft clayey and spotted
shales with siltstone laminae and thin siltstone intercalations in upper part (450-470 cm,
rather rare remains of fauna found 90-100 ¢m from the base); 5 - green solid siltstone
with mini-ripplemarks and other sedimentary structures (8-10 cmy); 6 - grey-green lami-
nated and spotted clayey and silty shales with siltstone laminae and very rare remains of
fauna in the lower part (400-420 cm); 7 - brown siltstone with slump structures (20-30
cm); 8 - brown micaceous siltstones (around 300 cm); 9 - light grey quartzose sand-
stones alternating with subordinate green-brown siltstones (170 cm); 10 - light-grey
quartzose sandstones and conglomerates of the Hol3iny-Hofice Formation

Fig. 11. Section exposed in the trench N of Nepomuk

I - light grey-green Hofice Sandstone, secondarily enriched in Fe-
oxides; 2 - reddish and spotted clayey shales with weathering
products near the base (35 ¢cm); 3 - grey clayey and spotted shales
with weathering products (20 cm); 4 - grey-green clayey and silty
shales affected by slope movements (20-45 cm); 5 - fragments of
grey and greenish shales and weathering products affected by solif-
luction; 6 - fragments of grey-green siltstones and clayey shales
(with very rare remains of the Paseky Shale fauna); 7 - weathering
products with large blocks of the Holdiny Conglomerate; 8 - soil
with debris

Pi¢in
- = The sequence of the Paseky Shale in the eastern limb
i T# N \ A of the Pfibram syncline was studied in a 26 m long
' < . - trench (maximum depth 2.5 m) excavated around 500 m
Fig. 10. Location of the trench N of Nepomuk near RoZmitdl pod NW of the pond Pilsky rybnik, E of the village of Picin.

Tremsinem (N at the upper margin)

(E of the elev. 471, comp. Fig. 12).



Journal of the Czech Geological Society, 40/4 (1995)

Na ¥
vrikich !

Fig. 12. Location of the trench near Pi¢in (N at the upper margin)

The lower limit of the Paseky Shale is here also
sharp and the grey-green laminated Paseky Shale com-
formably overlies the light Hofice Sandstone with thin
violet claystone interbeds. Though the development of
the Paseky Shale is analogous to other fossil localities
(only hard siltstone layers seem to be more common),
no demonstrable remains of fauna were found.

The shale sequence is disturbed by several faults
and also the upper contact with light sandstones and
conglomerates of the Holsiny-Hofice Formation is of
tectonic nature. The total thickness of the Paseky Shale
is unknown and only roughly estimated to 10-15 m.

However, the Paseky Shale encountered in the
trench does not represent the single belt as depicted on
the geological map 1:25 000 sheet 12-433 Rosovice
(Masek, ed. 1986). The belt of the Paseky Shales re-
peats westwards from the trench close to the elev. 471,
where also no remnants of fauna were found.

Conclusions

The study of the Paseky Shale localities in the Brdy
Mts. area allows the following conclusions to be made:
1. The fossiliferous Paseky Shale with the oldest Bohe-
mian fauna constitute in the central Brdy area a single,
rather thin (6-10 m) membre of remarkable lateral per-
sistence. This membre is embedded (as already stated by
Havlicek, 1968, 1971) within the lower part of the Hol3iny-
Hofice Formation, deep below (800 to more than 1 500
m) the fossiliferous Middle Cambrian Jince Formation.
2. The lower limit of the fossiliferous Paseky Shale is con-
formable but expressively sharp at all localities studied. It
demonstrates an abrupt and profound change in facies -
an interruption of the coarse siliciclastic imput and onset
of soft clayey and silty sediments. This change may be
interpreted as a regional event which might result in tem-
poral and restricted marine influence and communication.
3. The fossiliferous layers with Kodymirus vagans and
other arthropods are concentrated in the lower part of
the Paseky Shale sequence, where thinly laminated
clayey and subordinate silty shales dominate.

4. The upper part of the Paseky Shale sequence is
marked by gradual increase of coarser silty and later
even sandy material. The arthropod fauna disappears
in these layers and the development indicates a gradual
return to coarser siliciclastic sedimentation, analogous
to beds underlying the Paseky Shale Member.

5. The occurrence of the oldest Bohemian fauna with-
in the Paseky Shale is not merely a very local phenom-
enon. Diverse localities in the Brdy area show marked
similarity in lithology and fossil content, and discover-
ies of new localities depend on new outcrops only. The
present localities should be protected as sites of a special
scientific interest.

6. Though the fossiliferous Paseky Shale with the oldest
Bohemian fauna represent a single and rather persistent
member within the coarse siliciclastic sequence, similar
shale layers may repeat as local lenses (comp. Havlicek
1971). These lenses, however, did not yield any fauna.
Submitted, January 12, 1995 Translated by the authors
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Fig. 13. Incomplete sequence of the Paseky Shale in the trench near Picin

1 - light grey and brown sandstones and conglomerates with several intercalations of violet silty shales; 2 - weathered grey-green and
brownish Paseky Shale; 3 - harder brown-green silty shales; 4 - brown-green and brown silty shales with intercalations of hard siltstones; 5
- yellow and brown sandstones and conglomerates of the Holsiny-Hofice Formation; d - thrusts or faults
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Geologie nalezist nejstarsi ¢eské fauny (spodni kambrium, Barrandien)

Nejstarsi ceskd fauna pochdzi z paseckych bfidlic brdského spodniho kambria, Tyto bridlice tvofi v centrdlnich Brdech laterdlné perzistent-
ni ¢len uvnitf sledu holsinsko-hofického souvrstvi, v hlubokém podlozi jineckého souvrstvi se zndmymi faunami stfedniho kambria.

Spodni hranice fosilifernich paseckych bfidlic je nipadné ostra. Je spojena s nahlym pferusenim hrubé klastického pfinosu a s docas-
nym néstupem sedimentace jilovitych a’prachovych bfidlic. Tuto zménu lze hodnotit jako projev regiondlniho eventu, ktery mohl byt spjat
s omezenou a dofasnou komunikaci s mofskym prostfedim. Navrat k rezimu hrubé siliciklastické sedimentace byl relativné pozvolny.

Lokality s vyskyty nejstarsi ceské fauny s vidéim eurypteridnim ¢lenoveem Kodymirus vagans Chl. et Havl. a dal$imi arthropody
vykazuji v centrdlnich Brdech nipadnou podobnost ve stratigrafickém vyvoji i zpiisobu vyskytu fosilii. Dovoluji zavér, Ze fauna riznych
lokalit (hora Kocka, Tok, Medaliiv mlyn, Nepomuk) patfi Jjedinému stratigrafickému horizontu uprostred sledu hrubé klastickych uloZenin
brdského spodniho kambria.



