Journal of the Czech Geological Society 47/3-4(2002)

157

Ichnofabrics of ?Oligocene silcretes at Kryry and Détai,

Western Bohemia, Czech Republic

Ichnostavba prokiemenélych pise¢nych zvétralin (?oligocén) v okoli Kryr a Détané

(zapadni Cechy, Ceska republika)
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Sand-dominated residual sediments of Oligocene or pre-Oligocene age are exposed at the Détan locality. They form several tens of centimetres
thick lenses encrusted by secondary silica cement. These silicified lenses yielded a biogenic structure, probably a nesting chamber of
hymenopterid insects, which was filled with sand. A temporary outcrop of thick tabular blocks of silcrete of the same age at Kryry displayed
two blocks with irregular, occasionally branching bodies of more strongly silicified sandstone, orientated mostly oblique to the silcrete
surface. These bodies probably represent molds of larger tree roots. The possibility of conservation of plant root systems in sand residues by
silcretization is significant from ichnological viewpoint as well as from the viewpoint of possible timing of the silicification process. The
origin of insect nesting chambers is supposed to take place in the stage of weak lithification of the substrate.
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Introduction

Tropical weathering of quartzose sandstones or quartz
sands results in formation of rocks having the petrograph-
ic features of quartzites. Such rocks form tabular bodies
many metres thick (silcrete) or various subvertical “in-
filtrations”, which cannot be designated as “crusts”, but
still fall under the general term “silcrete” (cf. Lamplugh,
1902, Summerfield, 1983). Apart from the characteristic
micromorphology of quartz grains, biogenic structures of
these rocks have not been hitherto described. Rocks cor-
responding to silcretes in their petrological character and
position in the stratal succession were found in western
Bohemia in the last years and were used in multidisci-
plinary paleoenvironmental reconstructions (Mikulas et al.,
2003). These rocks locally display a relatively prominent
ichnofabric. The aim of this paper is to describe, illus-
trate and interpret the observed ichnofabric, and to eval-
uate the possibilities of biogenic reworking of silcretes
and their parent residues. This information may be used
for a more efficient description of biogenic structures at
other sites of analogous rocks as well as for the determi-
nation of certain environmental limits and succession of
geological events leading to the origin of the described
rocks.

Geological setting

The area southeast of the Doupovské hory Mts. is formed
by Permo-Carboniferous detrital sediments, mostly psam-
mites, overlain by Tertiary rocks (mostly basaltic tuffs
and tuffites) on the margin of the Doupov volcanic cen-
tre (Fejfar — Kvacek, 1993 and references herein). In pre-
Oligocene times, the Permo-Carboniferous rocks were
subjected to prolonged tropical weathering which, in the
case of the arkoses, led to the formation of kaolin depos-
its. These are still being exploited. Walls of kaolin sur-

face mines represent the most instructive exposures.
A section in the former kaolin surface mine near Détan
was studied in detail recently (Mikulas et al., 2003). The
former exploitation concentrated on the lowermost ex-
posed strata, i.e., kaolinized arkoses and sandstones.
Overburden strata are up to 50 m thick. Irregular lenses
of white quartzose sandstones to quartzites (max. 80 cm
thick) are present on top of the kaolinized arkoses, be-
ing followed by a non-lithified to weakly consolidated,
non-laminated bed of sand mixed with basalt ash 1-2 m
thick. The remaining 30—40 m of the section are repre-
sented by tuff and tuffite beds usually several tens of cen-
timetres thick. The position of the silicified weathering
product above the arkoses and immediately below the
basaltic tuff with quartz sand admixture is therefore ob-
vious.

A temporary exposure originated on the western pe-
riphery of the small town of Kryry, ca. 20 km ESE from
the preceding site, showing silicified rocks derived from
weathering products of Permo-Carboniferous psammites
(P1. I, Fig. 1). More than 10 “silcrete” blocks 1-3 m in
size and max. 60 cm thick were exhumed from an exca-
vation site for family house construction of approximate
dimensions 20 by 30 m. Two of these blocks showed well
developed structures, which can be interpreted as fills of
plant root systems belonging probably to trees, as sug-
gested by their dimensions (cf. Pl. I, figs 3—4). Some oth-
er blocks revealed protrusions of circular cross section,
up to several tens of centimetres high, on one side (in-
terpreted herein as the lower surface). These protrusions
resemble short, massive stalactites (Pl. I, Figs 5-6).

Biogenic structures
A rather weakly silicified residue at the site of Détan con-

tains a drop-like cavity, originally filled by almost loose
sand, 14 mm in diameter and 25 mm in preserved height,
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orientated subvertically in the rock (Pl. I, Fig. 2). Simi-
lar shapes can be hardly produced by non-biogenic mech-
anisms. On the contrary, the overlying Oligocene tuffs
contain numerous chambers of analogous shape, secure-
ly identified (based on rarely preserved spiral closures in
some of them) as nesting burrows of solitary bees (ich-
nogenus Celliforma; cf. Mikulas, 1998; Mikulas et al.,
2003). Similar modern structures are often present in con-
solidated sands, in loess (Mikulas — Cilek, 2002) and also
near the surface of weakly cemented sandstones (Mikulas
— Cilek, 1998). It can be speculated that the observed
trace fossil also represents a nesting chamber of hy-
menopterid insects.

Ichnofabric of the blocks at the Kryry site is represent-
ed by irregular, locally somewhat swollen, occasionally
irregularly branching bodies of more strongly silicified
sandstone, usually orientated oblique to the surface of the
silcrete table. These bodies are 1-10 cm in diameter and
reach a maximum observed length of 30 cm. It can be
assumed that passively filled tunnel after large tree roots
acted as conduits for silica-rich fluids since the sand fill-
ing the tunnel was of higher porosity than the ambient
lithologies. This eventually resulted in the formation of
a much harder quartzite in these tunnels compared to the
surrounding rock.

Discussion

The wider area of the Ohfe Rift displays sites of silici-
fied sandstones in different geological settings. Some
quartzite bodies are clearly associated with the proximi-
ty of volcanic rocks (Lahost’ near Teplice, Ulrych et al.,
2002), hence with hydrothermal processes or contact
metamorphism in a wide sense of the term. Other occur-
rences are problematic as for their genesis, such as Sale-
siova vysina Hill near Osek (cf. Vang, 1961). The latest
field experience from this site (which will be a subject
of the paper in preparation) indicates at least two stages
of silicification. A similar complicated pattern of processes
can be presumed at many other sites, ranging from vari-
ous forms of hydrothermal activity including metasomat-
ic alteration of sands underlying pyroclastic flows (Cajz,
2004) to intensive multiphase chemical weathering and
silcrete formation, or a combination of both processes.
Two alternatives can be suggested for the tabular
quartzite bodies along the southern periphery of the
Doupovské hory Mts.: (1) hardening of the weathering
products by means of silcrete formation before the dep-
osition of basaltic tuffs in the Oligocene, and (2) post-
Oligocene leaching of silica from fluids penetrating
through the basaltic tuffs and tuffites. The situation at
Détan, as observable today, evidences only the first al-
ternative: the processes must have involved a partial si-
licification of the residue, followed by colonization of the

substrate by hymenopterid insects, and a final filling of
the chamber with sand not subjected to silicification. The
silcrete was then buried beneath washed volcanic ash and
quartz grains, and later subaerially deposited tuff hori-
zons. At the Kryry site, the second possibility cannot be
excluded; however, it could not have been of major im-
portance here because of the long distance from the Oli-
gocene volcanic centres of the Doupovské hory Mts. The
“erratic” character of any silica precipitation which is
very sensitive for even subtle changes of the rock envi-
ronment should, however, retain all the above mentioned
alternatives of the genesis of quartzites in the area.

An important ichnological aspect is the observed pos-
sible conservation of plant root systems by silcrete for-
mation in sand residues. Moreover, the preservation of
insect trace fossils formed in the stage of weak silicifi-
cation of the substrate can be also assumed.
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Ichnostavba prokiemenélych piseénych zvétralin (?oligocén) v okoli Kryr a Détané (zapadni Cechy, Ceska
republika)

Na lokalité Détan je odkryto pis€ité reziduum oligocenniho nebo pied-oligocenniho stafi, v nékolik dm mocné cocce zpevnéné druhotnym kiemennym
tmelem. V této prokiemenélé Cocce byla nalezena biogenni textura, pravdépodobné hnizdni komirka blanoktidlého hmyzu, vyplnéna piskem. Pfilezitostny
odkryv mohutnych desek silkrety stejného stari v Kryrech poskytl dva bloky s nepravidelnymi ob¢as se vétvicimi télisky silnéji prokifemenélého piskovee,
orientovanymi zpravidla Sikmo vici plose desky, které patrné reprezentuji pasivné vyplnéné kanaly po vétsich kofenech stromi. Z ichnologického
hlediska i s ohledem na moznost ur¢it nacasovani silififikace je vyznamné, ze v pis¢itych reziduich mohou byt silkretizaci konzervovany kofenové
systémy rostlin. Vznik hmyzich hnizdnich komurek lze predpokladat v dob¢, kdy substrat byl slab¢ litifikovan.

Explanation of Plate =

1 — A general view of the landscape between Kryry and Doupovskeé hory. The photo was taken from the Schiller lookout tower at Kryry towards the WNW.
The temporary exposure with silcrete is visible at bottom centre;

2 — A chamber (?nesting burrow of hymenopterid insects) from Détan, x0.75;

3—4 — Two blocks of silcrete with irregular bodies of rather strongly silicified sandstone, probably representing passively filled tunnels after large tree
roots, Kryry;

5—6 — Lower side of a silcrete block showing stalactite-like protrusions, Kryry. The blocks depicted on Figs 3—5 are 40-50 c¢m in thickness.

Photo R. Mikulas 2001
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For explanation see p. 159




