Journal of the Czech Geological Society, 39/2-3 (1994)

Trace fossils at the Arenig - Llanvirn boundary

(Ordovician, Czech Republic)

Ichnofosilie z hranice arenig - llanvirn

(ordovik, Ceska republika) (Czech summary)

(2 text—fig., 4 plates)
RADEK MIKULAS

Geologicky istav Akademie véd CR, Rozvojovd 135, 165 00 Praha G

Submitted August 3, 1993

Changes of ichnological content at the Klabava F'm./Sérka Fm, boundary (= near the Arenig/Llanvirn boundary)
consist namely in decrease of diversity of ichnotaxa and in diminution of ichnofabrie indices, joined with voleanic
activity and consequent sedimentation of Fe-oolites. Trace fossil assemblages in clay shales of uppermost part of
Klabava Formation, compared with those from lower part of Sdrka Fm., do not differ much both in ethological spec—
trum of traces and in occurrence of identical or similar ichnotaxa. Overall intensity of bioturbation (ichnofabric in—
dex) is somewhat smaller in lower part of Sarka Fm. than in uppermost layers of Klabava Fm. Ichnotaxa Chondrites
div. ichnosp., Planolites ichnosp., Glockerichnis glockeri, Phycodes ichnosp., Helminthopsis ichnosp., Rhizocorallium
ichnosp., #Zoophycos ichnosp., a.o., are represented in these ichnoassemblages,

Introduction

At present, enhanced attention is paid to a stage
division of the Ordovician in the Prague basin
(Barrandian area). The Ordovician of this area
should serve as a stratigraphical standard for
the Mediterranean region, using the stages sug-
gested by Havlicek and Marek (1973). It should
help to solve the existing problems with estab—
lishing of the boundaries of Ordovician chrono-
stratigraphical units. A detailed biostratigraphi—
cal research of the Arenig/Lanvirn boundary at
the locality Drahous, carried out by J. and P.
Kraft in 1990-1991, was motivated, a.o., also by
this aim. The results of this research were pre-
liminary published (J. Kraft and P. Kraft 1993).
The purpose of the present paper is to give a re~
port on ichnological conditions of the sequence
studied by the above~mentioned authors.

The outcrops at Drahous are partly natu—
ral, partly temporary, originated during the
building of a speedway; the temporary ones are
almost inaccessible at present (see J. and P.
Kraft 1993).

The Klabava Formation at Drahous is com—
posed of clay shales greyish—green, yellowish-
green or yellowish—brown in colour. The shales
pass to overlying, 1.9 m thick sequence of tuffitic
shales and tuffites. The upper surface of this se—
quence is identical with the Klabava Fm./Sdrka
Fm. boundary. 1.1 m thick layer of oolitical Fe-
ore is developed at the base of the Sdrka Fm.
This layer is sharply bordered from the overly—
ing greyish clay, in places micaceous shales. This
succession is disrupted by a fault after 3.3 m.
Above the fault, ca. 20 m of further succession
of grey clay shales is exposed (J. and P. Kraft

1993). As concerns the finds of fossils and bio—
stratigraphical position of respective strata, see
Fig. 2 and the above—quoted paper.

Ichnology of the studied sequence

Ichnological content is schematically given in Tab.
L. It was possible to distinguish six layers (resp.
seven, if we consider also the tuffitic layer at the
top of the Klabava Fm., from which I did not ob—
tain any trace fossil. J. and P. Kraft quoted rare
finds of Bergaueria ichnosp.). These layers in the
context to results of the research made by J. and
P. Kraft are shown in Fig. 2.

Layer I. Lowermost layers of the Drahous
locality (about 4 m under the base of the Sarka
Fm.) - yellowish—brown and yellowish—green
clay shales. They are rather strongly bioturba—
ted; ichnofabric index (after Bottjer and Droser
1991) reaches 2 to 3, locally 4 to 5 (see Tab. I).
Ichnotaxa Chondrites div. ichnosp. (“thin forms”
— roughly up to 2 mm of tunnel diameter, and
“large forms” — wider than “thin forms”, usually
5 - 10 mm), Planolites ichnosp., Phycodes ich-
nosp., Helminthopsis ichnosp. share in the bio—
turbation.

Layer II. Mostly greyish—green clay
shales with ichnofabric index 2 to 3. Chondrites
div. ichnosp. (namely “thin forms”), Helmintho—
psisichnosp., Planolites ichnosp., Glockerichnus
glockeri are prevailing.

Layer III. Fe-oolite with small content of
Fe and substantial share of clay material. Bio—
turbation is wealk, only Planolites ichnosp. rarely
occurs.
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Iig. 1. Geographical and geological position of the Drahoud
locality

1 - presumed extent of the Prague Basin in Arenig; 2 — pre—
sumed central depression of the basin in Arenig; after V.
Havlicek (1981)
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Fig. 2. Section of the ex— — , :
posed part of the Klabava E n
and Sdrka Fm. at the locali- =1 |
ty Drahous fault
1 - clay shales; 2 — volecano— = :
clastic rocks; § — Fe—ores. [ —
Rock composition and ex— ’
tent of important biotaxa L. _SarkaFm. _ _
after J. and P. Kraft (1993). — Klabava Fm.
Layers i—vi correspond to — T
those described in the text W e Iz m l !
and in Tab. 1 F - rod
Table 1
it vi Occurrence of individual ichnotaxa and

ichnofabric indices according to the rela—
tive scale of D. J. Bottjer and M. L.
Droser (1991)

Planolites ichnosp.
Glockerichnus glockeri
Teichichnus rectus
Phycodes ichnosp.
Helmithopsis ichnosp.

Chondrifes "thin form"
Chondrites "large form"

Rhizocorallium ichnosp.

7 Zoophycos ichnosp.
Dipioeraterion ichnosp.

? Cochlichnus cf. C. anguineus

Numbers i-vi correspond to the layers
depicted in Fig. 2 and described in the
text. 1 - sporadic occurrence; 2 — abun—
dant occurrence; 3 ~ mass occurrence

Megagrapton irregulare

Spirophycus ichnosp.
Curvolithus ichnosp.
? Bifungites ichnosp.

5-
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Layer IV. Grey togreyish-green clay
shales overlying the Fe-ore. Bioturbation is weak,
only sole finds of ?Cochlichnus cf. C. anguineus
and Megagrapton irregulare were collected.
Layer V. Grey clay shales, moderately hi-
oturbated by the following ichnotaxa: Chondrites
“thin form”, Planolites ichnosp., Teichichnus rec—
tus, Rhizocorallium ichnosp., 2Zoophycos ichno-
sp.

Layer VI. Grey clay shales, moderately
bioturbated by Chondrites “thin form” and “large
form”, Planolites ichnosp., Glockerichnus gloc—
keri, Rhizocorallium ichnosp., 2Zoophycos ich—
nosp., a.o.

All the ichnotaxa, found in Drahous, have
already been described by the author from the
Ordovician of the Prague Basin (however, not all
of them were known from the Sdrka or Klabava
Fm.). Thus their systematic description would
be superfluous. I refer to the paper of Mikulds
(1993), in which detailed references are given.

As the ichnofacial appurtenance of the tra—
ce fossil at Drahous is concerned, I refer to the
paper of Mikulds$ (1994). Both the assemblages
from the uppermost layers of the Klabava Fm.,
and those from the lower layers of the Sdrka Fm.
contain the elements of the Cruziana Ichnofa—
cies (Teichichnus, Phycodes) and Zoophycos
Ichnofacies (?Zoophycos). High predominance of
fodinichnia may point to somewhat reduced O,
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Conclusions

Changes of ichnological content near the Arenig/
Lanvirn boundary at Drahous consist namely in
the decrease of ichnotaxa and intensity of bio—
turbation, joined with the volcanoclastic sedi-
mentation and subsequent origin of Fe~oolites.
Assemblages of ichnofossils from clay shales of
uppermost part of Klabava Fm. (Layers I to I1)
are very similar to those from lower part of
Sérka Fm. (Layers V to VI) both by ethological
spectrum of traces, and by occurrence of identi~
cal or similar ichnotaxa. Overall intensity of hi-
oturbation (ichnofabric index) is smaller in
Sarka F'm. compared to Klabava Fm.
Therefore, the ichnological characteristics
of the locality Drahous shows, that the sedimen—
tary environment of the lower part of the Sarka
Fm. (Lanvirn), after termination of the volcanic
activity and its effects, turned to a condition
close to the environment existing in the Upper—
most Arenig (Klabava Fm.). In this part of the
Prague Basin, the Arenig/Llanvirn boundary did
not represent a substantial change of ichno-
assemblages, and neither did it therefore pro—
bably represent a substantial change of the sedi-
mentary environment.
Translated by the author
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Ichnofosilie z hranice arenig-llanvirn (ordovik, Ceska republika)

Zmény ichnologického spektra na hranici klabavského souvrstvi (= pobliz hranice arenig~1lanvirn) spoéivaji predevsim v tbytku
ichnotaxont a intenzity bioturbace spojeném s vulkanosedimentdrni sedimentaci a néslednym vznikem polohy oolitické Fe-

rudy. Spoleéenstva ichnofosilii z jilovych biidlic nejvyssi édsti klabavského souvrstvi a ze spodni &dsti Sdreckého souvrstvi jsou
si velmi blizkd jak zastoupenim shodnych etologickych skupin stop, tak i viskytem totoZnych nebo podobnych ichnotaxont.
Celkovd intenzita bioturbace (ichnofabric index) je ve spodnf &4sti sdreckého souvrstvi ponékud mensi, nez v nejvyssi ddsti
souvrstvi klabavského. V popsangch ichnospoleéenstvech jsou zastoupeny Chondrites div. ichnosp., Planolites ichnosp.,
Glockerichnus glockeri, Phycodes ichnosp., Helminthopsis ichnosp., Rhizocorallium ichnosp., ?Zoophycos ichnosp. aj.
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RECENZE

Chugh: High technology in drilling and exploration.
— 788 str., cena 75,- US dolarti, nakl. A. A. Balkema, P. O.
Box 1675. Rotterdam, 1992,

Autorem této neobyéejné obsazné encyklopedie zemévrtné
technologie a prizkumnygch vrtngch praci je indicky inZenyr
(v souéasné dobé profesor vysoké §koly), ktery ziskal bohaté
praktické zkusenosti pfevazné pti vrtnych pracich v Indii.
Zpracovéni daného tématu predstavuje celosvétovou viroveii
souéasnych poznatk® v tomto oboru. Kniha poskytne
rozsdhlé a cenné informace, od prizkumnych vrté pro
zaklddéni staveb az po vrtdni pro t&zbu nafty, jak zkugenym
praktikim, tak i zatinajicim technik@m ovlddajfcim
angli¢tinu nebo disponujicim odbornym prekladem.

Zmatny rozsah publikace vypliiuji pouze &ty¥i hlavni
kapitoly. Prvé t¥i pojedndvaji zevrubné o zaklddani zemé-—
vrtngch technologii — rotadni, jddrové a priklepné, a to od
zdkladni definice aZ po podrobné zhodnoceni jednotlivych
parametrt, které danou metodu ovliviiuji po strdnce
technické i ekonomické. Posledni, &étvrtd kapitola obsahuje
stati z riiznych obort, které vrtdni do zemského povrchu
néjak doplnuji nebo zvyhodnuji,

Prvni nejrozsdhlejsi kapitola vénovan4 rotaénimu
vrtani (rotary drilling), m4d jednotlivé stati zaméTené na tato
specifika: typy rotaéniho vrtand, jeho vyuZiti v praxi, vrtnd
soutyéi, vrtné korunky, druhy vyplachu a jeho hydraulika,
zak¥iveni vrtu, rychlost postupu vrtéani, ovlddani sméru pii
vrtdni, hloubeni termdlnich vrtd a vrtanych studni,
velkoprofilové vrtani Sachet a dalsi,

Druhd kapitola je zaméFena na vrtdni jadrové (dia—
mond drilling). Nejprve se autor podrobné vénuje vlastnim
diamantfim, pouzivanym pro osazovani do vrtnych korunek,
pak zplsobtumn jadrového vrtdni v tvrdych horninéch, ddle
prospelci lozisek nerostnych surovin a odbé&ru orientovanych
vzork z jadrovych vrtd. Posledni dvé stati poskytuji prehled
soucasného vyvoje vrtnych souprav pro tento zpiseb vrtani
a pfisludnych mezindrodnich norem.

Treti kapitola soustieduje pozornost na vrtdani
ptiklepné (percussive drilling). Sleduje je z hlediska zptisobu
vrtdni, pfenosu viderné sily na horninu, vplachu a odklonu
od pifmého sméru vrtdni. Posledni stat’ se tyka ponornych
kladiv.

Ctvrtd kapitola obsahuje tyto dopliujici stati: pre—
hled geologie pro vrtné techniky, pohenné hydraulické
systémy pro vrtédni, laboratorni vrtny priizkum a jeho vy—
sledky, vrtny priizkum a realizace podzemnich kaveren pro
skladovani ropy, pritbéh a kontrola injekénich praci v sa—
naénich vrtech, zmdhdni havarovanych vrtii, vyhled a vikoly
vrtné techniky v budoucnu, nabidka préizkumngch praci,
vrty pro geotechnické zkousky in situ a odbér neporugenych
vzorkti zemin, méFent ptivodni napjatosti a propustnosti hor—
nin ve vrtech a dalsi. Jedna ze stati popisuje téz, jak bylo
poprvé v roce 1989 pouzito velkoprofilového vrtu k zdchrané
hornikd za zdvalem,

Publikace konéi bohatym pfehledem odborné lite-
ratury a indexem odbornych nédzvi.

Josef Zajic
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R. Mikulds: Trace fossils at the Arenig - Llanvirn boundary (Ordovician, Czech Republic) (PL. I)

1: Intensive bioturbation (mostly Helminthopsis ichnosp.); I; x 0.4; 1175. 2: Chondprites “large form™; I; x 0.6; 1176. 3: Helminthopsis
ichnosp.; IT; x 0.35; T 177. 4: Bioturbation (Chondrites, Planolites, Helminthopsis); I; x 0.65: 1178

'
“T” before the inventory number = eollection of ichnofossils in the Museum of B, Hordk, Rokycany. All the finds come from the
locality Drahous (Arenig /Llanvirn). I - VI = numbers of layers corresponding to thoge in the text.

Photos by the author
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R. Mikuld§: Trace fossils at the Arenig - Llanvirn boundary (Ordovician, Czech Republic) (P1. II)

1: Glockerichnus glockeri (Ksiazkiewicz, 1968); IT; x 0.8; 1 179. 2: Glockerichnus glockeri (Ksiazkiewicz, 1968); IV; x 2.0; I 180. 3:
Phycodes ichnosp.; I; x 1.3; 1181. 4: Teichichnus rectus Seilacher, 1955; VI; x 1.4;1182. 5: Chondrites “large form”; T; x 2.2; 1 183.
6: Curvolithus ichnosp.; VI; x 2.2; 1 184. T: Megagrapton irregulare Ksiazkiewicz, 1968; I; x 2.3; 1 185
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R. Mikuld#&: Trace fossils at the Arenig - Llanvirn boundary (Ordovician, Czech Republic) (P1, III)

1: 2Zoophycos ichnosp.; VI; x 1.0; 1 186. 2, 3: Rhizocorallium ichnosp.; VI; x 1.0; I 187 and 188. 4: 2Cochlichnus ichnosp.; V; x

0.65; 1189, 5: 2Zoophycos ichnosp.; V; x 0.75; 1 190. 6: Diplocraterion ichnosp.; VI; x 0.85; T191. 7: 2Bifungites ichnosp.; I; x 2.6; I
192
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R. Mikulds: Trace fossils at the Arenig - Llanvirn boundary (Ordovician, Czech Republic) (P1. IV)

1: Phycodes ichnosp.; I; x 0.75; I 193. 2: Chondrites “thin form”; VI; x 2.8; I 194. 3: Chondrites “thin form”; VI; x 1.2; 1 195. 4:
Phycodes ichnosp.; I; x 0.85; 1 196. 5: Chondrites “thin form”; II; x 2.1; 1 197. 6: 2Spirophycus ichnosp.; VI; x 2.2; 1 198




