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Coarse—grained sandstones of the T¥enice Formation (Tremadocian) at Jivina locality yielded trace fossils Bergaueria
aff. langi and Skolithos ichnosp. Spirophycus cf. bicornis and ?Urohelminthoida ichnosp. are described from clay
shales of the Sdrka Formation at Praha ~ Jenerslka locality. Oolitic iron ores at the base of this formation (Ejpovice
locality) contain frequent Bergaueria aff. hemispherica, Phycodes ichnosp., Planolites beverleyensis. From the facies
of fine~grained sandstones with intercalations of clay shales (Veliz locality) derive the finds of Didymaulichnus ichnosp.
and Helminthopsis ichnosp. The Dobrotivi Formation (Dobrotivian Stage) yielded trace fossil assemblages from the
Ejpovice locality (rhythmical alternation of sandstones and shales; Diplocraterion, Bergaueria, Isopodichnus,
Phycodes, Planolites, Tomaculum), from Praha, Pelc-Tyrolka locality (siltstones, greywackes, fine~grained sand—
stones; Dictyodora, Zoophycos, Rhizocorallium), from Praha-Zizkov (Zoophycos) and from Praha — I.P. Pavlovs square

(Phycodes).

Introduction

The present paper is a contribution to the
knowledge of the trace fossils and ichnofacies of
the Early Ordovician in the Prague Basin. It fol—
lows the papers on ichnofossils from the siliceous
concretiosns of the Sdrka and Dobrotivd Forma—
tions (Mikulds 1991) and on ichnofossils from the
Klabava Formation (Mikul4s 1993). New collec—
tions and the study of older finds enabled to
learn the ichnological characteristics of the
Ttenice Formation (Tremadocian Stage), and of
the less extended facies of the Sarka and
Dobrotiv4 Formations (Lanvirnian and Dobroti—
vian).

Trenice Formation

The Ttenice Formation (Tremadocian) repre—
sents the basal formation of the Prague basin.
It originated during the transgression of sea to
the Central European area after a break of
deposition in the Late Cambrian. The Prague
basin appeared as a narrow depression very
shallow all over its width, limited lateraly by
elevations. It lacked deep axial depression,
known in Arenigian (Havli¢ek 1982). The petro—
mict conglomerates and coarse- or medium-—
grained sandstones prevail in the T¥enice For—
mation, reflecting a very shallow-water marine
environment. The basal breccia and conglo—
merates represent a reworked pre-Tremadocian
regolith (Chlupdé — Kukal 1988).

The analysis of benthic, namely brachio—
pod assemblages of the T¥enice Formation was
presented by Havli¢ek (1982). The assemblages

determined by him correspond to the benthic
assemblage 1 to 2 according to Boucots (1975)
classification (tidal to shallow subtidal zone).

Because of the exceptional position on the
base of sediments of the Prague basin, and be—
cause of a quite explicit interpretation of sedi—
mentological and zoopaleontological data (FHav—
licek 1982, Chlupaé and Kukal 1988), finds of
trace fossils cannot be expected to contribute to
fundamental knowledge of the sedimentary en—
vironment of the T¥enice Formation. More—
over,the traces are very rare, what is caused also
by a rock composition unfavourable for preser—
vation (coarse—grained clastic deposits). I have
found only one Skolithos from the coarse—
grained sandstone at Jivina. The same locality
yielded specimens collected by C. Klouéek. They
are now housed in the National Museum,
Prague, and comprise one specimen of Skolithos
ichnosp. and three specimens of Bergaueria aff.
langi (Hallam, 1960).

This poor trace fossil assemblage corre-
sponds to the conclusions of above mentioned
works. Bergaueria, interpreted as resting traces
(cubichnia) of anemones, is (after Miller and
Knox (1985) and additional authors) a foreshore,
very shallow—water trace fossil. Environmental
sense of Skolithos, which gave the name to Sko—
lithos ichnofacies, is similar. A modern charac—
teristics of the Skolithos ichnofacies have been
given by Frey and Pemberton (1984) and by Frey,
Pemberton and Saunders (1990). According to
these authors, the Skolithos ichnofacies indi—
cates the environment of a relatively high phys-
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ical energy. This ichnofacies is most frequent in
the littoral and in the shoreface of beaches, bars
and by—bars.

The coarse—grained sandstones of the
Trenice Formation at Jivina locality can be un—
doubtedly placed to the Skolithos ichnofacies.
Because of the similar rock composition of the
most part of the Trenice Formation, this knowl-
edge can be generalized for other localities,
where the trace fossils have not yet been found.

Systematic ichnology

Bergaueria Prantl, 1946
Bergaueria aff. langi (Hallam, 1960)
PL. I, figs. 7-10
Material: Three specimens (two convex hyporeliefs
and a single full relief) from Jivina (coll. C. Klouéek),
Description: Hemispherical ichnofossils
with smooth surface. Circular opening of the
hemisphere is parallel to bedding plane. In one
case (Pl. I, fig. 7), the hemisphere is marked by
two divisional planes. Material between them,
being macroscopically of the same composition
as surrounding rock (coarse—grained sandstone),
represents very probably a wall lining, originally
reinforced (for example, by mucus). Diameter of
this specimen estimated from a fragment is 30
mm. Diameters of two other specimens are 18
and 22 mm.
Remarks: Therepresentatives of Bergau-—
eria were revised by Pemberton, Frey and
Bromley (1988). A single ichnospecies with thick
walls, placed by these authors to Bergaueria, is
B. langi. As concerns the dimensions and dia-
meter/height ratio (ca. 2.0), finds from the
Ttenice Formation are conformable to this
ichnospecies. B. langi, described from the
Jurassic (Hallam 1960), shows, however, in most
cases the phosphatic walls. Therefore, the as—
signment of described specimens to B. langi re—
mains questionable. Tracemakers of bergau-
erians are usually considered the anemones; the
traces are either dwelling burrows, or (in case
of specimens without wall linings) the resting
traces (see Pemberton, Frey and Bromley 1988).

Skolithos Haldemann, 1840

Skolithos ichnosp.

Pl I, fig. 4

Material: Two finds (full reliefs) from Jivina.
Description: Hollow, almost straight,
probably vertical tubes, 3.5 and 4.0 mm in
diameter. Lengths of preserved parts are 20 and
42 mm. Structures of walls (lining, constrictions)
are not present.

Remarks: Forthe description and interpre—
tation of Skolithos, see works of Hintzschel

(1975), Benton (1982), Crimes et al. (1977),
Chlup&é (1987) a.o. Solitary finds without wall
structure are usually described in the open no-
menclature. Skolithos is known from the Prote—
rozoic to the Recent.

Sarka Formation

The Sérka Formation (Lanvirnian) represents a
beginning of a new phase in the geological his—
tory of the Prague basin. The quickening of tec—
tonic deformations caused a rapid deepening of
the basin. Subsequently the black clay shales
with siliceous concretions deposited in the cen—
tral part. In the marginal parts, chemogenic
oolitic iron ores deposited in partly isolated
small basins. In the north—-western margin of
Prague basin, the formation is in places devel-
oped as fine-grained sandstones alternating
rhythmically with clay shales (Kukal 1963,
Havlicek 1982).

The trace fossils from the siliceous conere—
tions of the Sarka Formation have been already
described (Mikulds 1991); this assemblage can
be approximately placed in the Zoophycos
ichnofacies.

The finds of ichnofossils occuring in the clay
shales of the Sdrka Formation (not in the con-
cretions) are rare with the exception of the traces
of Chondrites and Planolites type. Spirophyecus
ichnosp. and ?Urohelminthoida ichnosp. have
been found at Praha — Jenerdlka locality (former
brickyard). Both traces represent typical pas—
cichnia, surface feeding traces, which in the
post—Cambrian and largely in the post—Ordo-
vician deposits characterize a deep—water en—
vironment. These finds can indicate a relatively
deep—water marine environments in the east—
ern part of the Prague basin, that is presumed
by Kukal (1963) and by Havlicek (1982) with
some doubts, owing to the lack of the material
and to the fact that tracemakers of complex pas—
cichnia colonized the deep sea till in the Ordo-
vician (see Frey and Pemberton 1984).

The facies of oolitic iron ores is exposed at
the Ejpovice locality. I have obtained the follow~
ing trace fossil assemblage at this locality:
Planolites beverleyensis (very frequent), Phy-
codes ichnosp. (frequent), Bergaueria aff. hemi-
spherica (very frequent at the base of the Sarka
Formation and in the uppermost layers of the
Klabava Formation. These finds of bergaueri-
ans have been described in the paper dealing
with the trace foceile of the Klabava Formation,
Mikulds 1994). The type of sediments shows a
strong physical energy of the environment dur—
ing the deposition of the iron ores (see, for in-
stance, the paper of Skoéek 1963). The trace fos—
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sils found neither support nor disprove this
evidence. Planolites and Phycodes are the traces
after feeding within substrate, showing the
maximum occurrence in the Cruziana ichno-
facies (a.0. Frey and Pemberton 1984).

Facies of fine-grained sandstones with in—
tercalations of shales (Veliz locality) yielded
finds of Didymaulichnus ichnosp. and Helmin-
thopsis ichnosp. Most of the bedding planes of
sandstones at Veliz (old refuse dumps after iron
ore mining) contain no ichnofossgils. The named
trace fossils do not allow a serious ichnofacial
characteristics of this marginal facies of the Sar—
ka Formation.

Didymaulichnus Young, 1972
Didymaulichnus lyelli (Rouault, 1850)

PL 11, fig.

Material: Two slabs of fine-grained sandstone with
numerous specimens at the lower bedding plane. Col-
lections of the Czech Geological Survey, Prague (in—
heritance of Prof, B. Boucek).

Description: Smooth, crooked traces
(convex hyporeliefs) of various length. Each
trace consists of two lobes longitudinally sepa—
rated by groove. Width of specimens 4.0 to 6.5
mm, length 6 to 70 mm. The central groove
sometimes very distinct, occupying about 1/3 of
trace width, sometimes indistinct or even lack—
ing. Height of hyporelief small (1 to 2 mm) and
usually fluctuate. Flanks sharply separated
from surrounding bedding plane. Lateral ridges
not developed.

Remarks: Theichnogeneric and ichnospe-
cific determination of the finds is based on the
works of Young (1972) and Pickerill, Romano and
Meléndez (1984). Here the relations of Didy-
maulichnus to similar ichnogenera and the re—
lations of other ichnospecies, namely of D. miet-
tensis Young, D. tirasensis Palij, D. nankervisi
Bradshaw, D. rouaulti Lebesconte, and D.
alternatus Pickerill et al. are given. The prob-
able tracemakers are mollusks (Hantzschel
1975). Didymaulichnus is described mostly from
Early Paleozoic; Crimes (1987) referred to finds
of D. miettensis from several Late Proterozoic
localities.

Helminthopsis Heer, 1877

Helminthopsis ichnosp.

Pl 11, fig. 8

Material: Five specimens (convex hyporeliefs) from
Veliz.

Description: Smooth, unbranched,

moderately winding trails preserved on lower

bedding planes of fine—grained sandstone slabs.

Width of each specimen constant (3 to 5 mm).

Length of preserved parts variable (maximum

15 cm).

Remarks: Description of the ichnogenus
and its representatives is given by Ksiazkiewicz
(1977), McCann and Pickerill (1988), Pickerill
(1981) AO. The described finds cannot be as—
signed with certainty to some of numerous, mor-
phologically simple ichnospecies similar to each
other. Helminthopsis is known from rocks of
various age and from diverse settings. In
Mesozoic it is a representant of deep—water
Nereites ichnofacies in association with numer—
ous complex pascichnia (Ksiazkiewicz 1977).

Phycodes Richter, 1850
Phycodes ichnosp.

PL 111, fig. 7

Material: Eight specimens (free fragments of fillings
of burrow systems) from Ejpovice (oolitic iron facies
of the Sdrka Formation). Trace fossils were collected
on refuse dumps of abandoned opencut mine in
weathered oolitic rock.

Description: Smooth,straight or slightly
curved tunnels, found in bundles of two to four.
Each bundle is usually formed of tunnels of vari-
ous diameter, one tunnel being distinctly wider
than others. Tunnels sometimes taper to distal
part of bundle. Filling is homogeneous, silty,
without ooids, without spreite. Walls are not
lined. Tunnel diameter 3 to 10 mm, length up to
60 mm.

Remarks: Phycodes is a typical trace of
sediment—eaters, very frequent in Palaeozoic
(Héantzschel 1975, Crimes 1969, Crimes et al.

‘1977, Bjerstedt 1988, Baldwin 1977, Chlupac

1987). Finds from Ejpovice are similar to P.
flabellum Miller and Dyer, which has no spreite
and wall lining, its tunnel systems are shallow
and consist of a small number of tunnels
(Héntzschel 1975, Bjerstedt and Erickson 1989).
The material found at Ejpovice does not enable
to determine the original orientation and di-
mensions of systems.

Planolites Nicholson, 1873
Planolites beverleyensis (Billings, 1862)
Pl. 111, figs. 4, 5
Material: Morethan 50 specimens (mostly studied in
situ) from the oolitic iron ore facies. Ejpovice.
Description: Unbranched, unsculp-
tured, straight or slightly curved traces oval or
circular in cross—section, parallel to bedding.
They are filled by oolitic material or less fre—
quently by material resembling “phosphatic”
concretions known from most Ordovician ore ho-
rizons of the Prague basin. Diameter of tunnles
5 to 18 mm, length of preserved parts to 20 cm.
Remarks: This morphologically simple
trace is conformable to P. beverleyensis, as de—

scribed by Pemberton and Frey (1982) and many
other authors.
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Spirophycus Héntzschel, 1962
Spirophycus cf. bicornis (Heer, 1876)
Pl 10, fig. 1
Material: A single specimen (full relief flattened by
compaction of clay shale) from Praha—Jenerdlka.
Description: Smooth, spirally arranged
trace on bedding plane of clay shale. Filling ho—
mogeneous, slightly darker than surrounding
rock, glimmering in siutable lateral lighting.
Width almost constant in whole length, 4 to 5
mm. Spiral of three roughly elliptical threads,
first widely open, 120 mm long in a line of longer
axis; second is 48 mm long in the same line.
Third, incomplete thread passes into trail, that
points out of “spiral”, crossing the first and sec—
ond thread. Several winding trails, 3.5 to 6 mm
wide, are present near the spiral trace.
Remarks: Becauseofthe general arrange-
ment of the trace, its assignment into pascichnia
is very probable; tracemakers advantageously
ate the upper layer of sediment. Similar traces
have been described as Spirophycus by Hantz—
schel (1962), Ksiazkiewicz (1977), McCann and
Pickerill (1988), mostly from Mesozoic and Ter—
tiary. Type ichnospecies S. bicornis Heer, 1876)
is considerably variable (see descriptions and
figures of Ksiazkiewicz) and the sole specimen
from the Sarka Formation can be placed to this
ichnospecies with reserve.

Urohelminthoida Sacco, 1888
?Urohelminthoida ichnosp.

PL 11, fig. 2

Material: A single specimen from Praha-Jenerdlka,
Description: Threesubparallel, smooth,
slightly curved trails on a bedding plane of sliver
of clay shale found in debris. Filling homogene—
ous, of same colour as surrounding rock, so that
the trace can be distinguished only by a differ—
ent lustre. Two of the trails converge and fuse
in one of the ends. Width of trails 4.6 to 7 mm,
distance between them 0 to 10 mm. Length of
preserved partis 10 cm.

Remarks: Similarly as Spirophycus cf.
bicornis (Heer), the ichnofossil resulted probably
from advantageous eating of the uppermost
layer of sediment. The trace can be placed to
Urohelminthoida (for description, synonymy
and relations see Héantzschel 1975, Ksiazkiewicz
1977). However, a possibility that the subparallel
arrangement of the trails is incidental only, can—
not be excluded.

Dobrotiva Formation

The Dobrotiva Formation (Dobrotivian) differs
lithologically from the underlying Sarka Forma—

tion namely in the presence of the facies of the
Skalka Quartzite. This facies represents almost
all the formation in marginal parts of the basin;
the qartzites are mostly deposits of tidal flats
and offshore bars. Facies of black clay shales
dominate in central part of the basin (Kukal
1963, Havlicek 1982). Transitional facies be—
tween the Skalka Quartzite and clay shales may
be developed as rhythmical alternation of sand-
stones and shales in thickness of several centi—
meters or decimeters. Ejpovice and Praha (Pelc—
Tyrolka) localities are examples of such deve—

‘lopment. The transitional facies can be conside—

red also in the micaceous siltstones known to me
from Praha (Ohrada), Praha (Pelc-Tyrolka), and
Praha (I. P. Pavlov’s square) localities.

The finest preservation of the traces is in
the siliceous concretions, frequent almost eve—
rywhere in the shaly facies. The description of
these traces and of the ichnoassemblage has
been already published (Mikulds 1991). Con-—
cerning the traces of the Skalka Quartzite, I re—
fer to papers of Bouéek (1937) and Chlupdé
(1987).

The trace fossil assemblage from rhythmi-
cally developed parts of the Dobrotivd Forma—
tion from Ejpovice shows a relatively shallow—
water character. The elements showing the ad-
aptation to a high physical energy of the envi-
ronment are Diplocraterion and Bergaueria. The
ichnogenera Isopodichnus, Phycodes, Planolites,
and Tomaculum have been also found in this
formation.

One specimen of Phycodes ichnosp. B orig—
inated from the grey micaceous siltstone at Pra—
ha (I.P. Pavlov's sqare) locality (coll. B. Bouéek).
Numerous finds of Zoophycos ichnosp. come
from bioturbated, irregularly laminated pale
siltstones affected by linear cleavage, exposed in
a temporary outcrop at Praha—Zizkov (Ohrada).
Dictyodora tenuis (M-Coy, 1851) is very frequent
in lower layers at the Pele—~Tyrolka locality (thin
slabs of fine—grained sandstone with intercala—
tions of black shales). The first information on
Dictyodora of this locality is given by Rihlich
(1960). A sole specimen of Didymaulichnus ich-
nosp. was also found there. From the upper lay—
ers at Pelc-Tyrolka (weathered yellow—brown
siltstones, similar to those from Ohrada locali—
ty) come the finds of Rhizocorallium and Zoo—
phycos. Dictyodora and Zoophycos are typical of
“ecologically limited” conditions. In this case, the
limitations can follow unfavourable chemical
settings and periodical drastic physical phenom-—
ena (slumping, storms) responsible for the rhyt—
mic sedimentation.
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Bergaueria Prantl, 1946
Bergaueria ichnosp.

P11, fig, 4

Material: Two finds (convex hyporeliefs) from rhyth-
mic parts of the Dobrotivd Formation (alternating of
sandstones and shales) at Ejpovice.

Description: Shallow vertical structure
circular in cross—section, originally probably
hollow, preserved in hyporelief as a protrusion
of bedding plane. Base almost flat, passing by a
short arc to vertical walls. Surface of base and
walls smooth. Figured specimen 16 mm in di-
ameter. Height of hyporelief, that can be lesser
than original depth of shaft, is 6 mm.
Remarks: This morphologically simple
trace belongs probably to Bergaueria. Features
that characterize bergauerians on ichnospecific
level (radial ornament, hemispherical outline,
central pit, wall lining) are not present.

Dictyodora Weiss, 1884
Dictyodora tenuis (M’Coy, 1851)

Pl IV, figs. 1, 3-5, 7

Material: Morethan 20 finds of thinly slab-like sand—
stone with the trace from Praha (Pelc-Tyrolka) lo—
cality (coll. of Prof. B. Bouéek and my new finds).

Other specimens studied in situ on the locality.
Description: Complex three—dimen~
sional structure, visible on bedding planes as a
system of meandering traces often crossing each
other. Meanders are of two orders. Large me-
anders are up to 40 mm wide and their “wave
length” is usually 5 to 20 mm. They are either
entirely irregular (Pl. IV, fig. 4, 7) or more—or—
less regular (P1. IV, fig. 1). Meandering or wav—
ing of the second order is very variable. Mean—
ders are either regular, conspicuous, with am—
plitude 2 to 4 mm (PL. IV, fig. 3), or less regular,
but distinctly devloped (P1. IV, fig. 7), or practi-
cally missing (Pl. VI, fig. 4). Thickness of traces
is 0.7 - 11 mm.

Vertical dimensions of structures are hard
to determine. In a single find, part of subverti—
cal wall is visible (PL IV, fig. 5). Free prepara—
tion was enabled by preservation in clay shale,
forming intercalations od slab-like sandstone at
Pelc-Tyrolka. The wall shows very regular,
smooth furrows and ridges. Their shape and in-
tervals do not correspond to the meanders of the
second order on the horizontal sections; thus
they probably represent impressions of inner
structure (spreite) of the trace.

Remarks: Finds of Dictyodora from Pele—
Tyrolka have been published already by Riéhlich
(1960). The described finds have been deter—
mined as D. tenuis following a work of Benton
(1982), who recognized four ichnospecies of
Dictyodora as valid: D. liebeana (Geinitz), show—

ing primarily spiral character; D. scotica
(M’Coy), forming regular meanders of a single
order; D. zimmermanni Hundt, showing irregu—
lar meanders without waving of 2nd order; and
D. tenuis (M’Coy), having meanders of the first
order usually irregular, secondary waving be—
ing present. Dictyodora is a feeding trace. Finds
of Dictyodora from the Ordovician have been
published, e.g., by Benton (1982) from Scotland,
by Pickerill, Fyffe and Forbes (1987) from
Canada (Matapedia Group). Pek, Zapletal and
Lang (1978) described Dictyodora from the
Lower Carboniferous of Moravia.

Didymaulichnus Young, 1972
Didymaulichnus ichnosp.

PL 1, fig. 5

Material: A sole find from Praha (Pelc-Tyrolka) —
rhythmically developed parts of the Dobrotivda For—
mation,

Description: Slightly curved bilobate

trail (convex hyporelief) on the flag of fine-

grained sandstone. Width 10-12 mm, length of

preserved part 135 mm. Height of hyporelief 0-3

mm. Both central furrow and flanks of the trail

are irregular, slight, sometimes inconspicuous.

Surface of the trail irregularly rugged, similarly

as surrounding bedding plane, that bears also

meandering traces of Dictyodora.

Remarks: Before the fossilization, the

trace was probably damaged by physical proces—

ses and by subsequent bioturbation. The basic
morphology is conformable to Didymaulichnus

Young. However, features necessary for ichno—

specific determination (lateral ridges a.o.) are

not preserved.

Diplocraterion Torell, 1870
Diplocraterion ichnosp.
PL. 1L, fig. 3
Material: Two finds from Ejpovice (rhythmical parts
of the Dobrotivd Formation).
Description: Apairodconspicuous pro—
tuberances on lower bedding plane of slab of
fine~grained sandstone. In one case, the pair is
connected by a low ridge. Protuberances of
roughly hemispherical shape. Diameters of one
pair are 9.0 and 10.5 mm, of the second pair 5.0
and 5.5 mm. Distances between centres of
protuberances are 15.5 and 10.0 mm.
Remarks: The negatives (hyporeliefs) of
openings of U-shaped burrows are probably
concerned. The indicated joining of protuberan—
ces by the ridge shows that a spreite between the
tubes was present, characteristic of Diplocrate—
rion (for description, figures and relations to
other ichnogenera see Fiirsich 1974, Hintzschel
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1975, Crimes et al. 1977, Bjerstedt 1988, Bjer-
stedt and Erickson 1989 a.o.). After these au—
thors, Diplocraterion is a dwelling structure of
suspension feeders.

Isopodichnus Bornemann, 1889
Isopodichnus ichnosp.

PL 111, fig. 1

Material: A solefind of micaceous shale with traces
from Ejpovice (rhythmicaly developed part of the
Dobrotivd Formation).

Description: Smooth, moderately curved,

bilobed trail, 45 mm wide; length of preserved

part 52 mm. In front of the trail, a series of three
bilobate, coffee bean-like protuberances is

placed. Their dimensions are 3,5 x 4 mm, 5.0 x

5.5 mm, and 6.0 x 6.0 mm. Height of relief less

than 1 mm.

Remarks: Bilobedtape-like furrows joined

with small coffee bean—shaped traces are char-

acteristic of Isopodichnus (Héntzschel 1975,

Pickerill and Forbes 1979, Hakes 1977, Trewin

1975). The ichnogenus occurs both in marine and

in nonmarine settings and has various trace—

makers. It represents a combination of ecrawl-
ing and resting traces,

Phycodes Richter, 1850
Phycodes ichnosp. A
P1. 111, fig. 6
Material: Seven finds from rhythmic facies of the
Dobrotivd Formation at Ejpovice.
Description: Smooth, straight tunnels,
suboval in cross—section, arranged in bundles of
three, preserved as convex hyporeliefs on the
sandstone slabs. Proximal part of trace is a tun-—
nel 5 — 10 mm long, from which three distal
branches scatter; outer branches deflect at an
angle 40-60 degrees. Branches of the same
specimen are not equally wide and long; both the
central and some of outer branches may be
conspicuously wider or longer. Width of tunnels
1.5 - 6.0 mm, length of complete specimens 16—
25 mm.
Remarks: General arrangement of de—
scribed traces corresponds to Phycodes.

Phycodes ichnosp. B

Pl 111, fig. 7
Material: A solefind from grey micaceous sily shale,
Praha (I. P. Pavlov's sqare) locality (coll. B. Bouéek).

Description: Abundleoffour tunnels of
circular cross—section, subhorizontal, sub-
parallel. Proximal parts of tunnels directed to
one point lying outside rock sample, distal parts
parallel. Tunnel diameter is 5~7 mm, length of
bundle 30 mm. Thin, moderately undulated

walls of tunnels are less dark than surrounding
rock.

Remarks: Described specimen shows a
close relation to P. flabellum Miller and Dyer (for
further remarks see p. 173).

Planolites Nicholson, 1879
Planolites beverleyensis (Billings, 1862)
PL IIL, fig. 2

Material: Several slabs of fine—grained sandstone
with numerous convex hyporeliefs of the trace.
Ejpovice.

Description and remarks: See
the same ichnospecies from the Sarka Forma-
tion (p. 173). The difference is only in a mode of
preservation (full reliefs from the oolitic iron
ores of the Sarka Formation; convex hyporeliefs
from the Dobrotiva Formation).

Rhizocorallium Zenker, 1836
Rhizocorallium ichnosp.

Pl 1V, figs. 2,6

Material: Two finds from pale grey micaceous
siltstone; Praha (Pele-Tyrolka) — one find from the
collection of B. Boudek, one own find.

Description: Horizontal, large, assy-

metrical lobes formed by spreite. In one case (PL

IV, fig. 6) the lobe is bordered by a smooth tun-

nel 1.5 mm in diameter. The second find does not

show such a tunnel. Dimensions of the lobes: P1.

IV, fig. 2; width maximum 58 mm, incomplete

length 105 mm, maximum thickness of spreite

1 mm. Pl IV, fig. 6; width 59 mm, incomplete

length 82 mm.

Remarks: Assignment of these finds to

Rhizocorallium follows the descriptions and

figures by Ksiazkiewicz (1977), Hintzschel

(1975), Fiirsich (1974), Pickerill and Forbes (1979

a.0. Rhizocorallium is usually a shallow-water

trace fossil with maximum occurrence in the

Cruziana ichnofacies (Frey and Pemberton

1984); finds from the deep—water sediments are

also known (Pickerill, Hurst and Surlyk 1982).

Specimens with lined walls represent dom-

ichnia, those without wall lining fall into feed-

ing traces.

Taenidium Heer, 1877
? Taenidium ichnosp.

PL I, fig. 1

Material: Asolefind (cast of full relief) from Svirov —
Udersko; dark grey clay shale forming intercalation
in the Skalka Qartzite (coll. P. Slehofer).

Description: A cast of cylindrical,
straight, non-ramifying trace parallel to strati-
fication, showing conspicuous transverse con—
strictions of the surface. Diameter 4.0 to 4.5 mm,
length of preserved part 22 mm. This part shows
16 transverse constrictions.

Remarks: Using conclusions by D'Ales—
sandro and Bromley (1987), this unfavourably
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preserved trace can be placed to Taenidium
Heer.

Zoophycos Massalongo, 1855
Zoophycos ichnosp.

PL 1, fig. 2; pl. IV, fig. 8

Material: One find (sample of siltstone with three-
dimensional spreiten-structure; Praha (Pelc-
Tyrolka). Nine specimens, preserved as sections of
spreiten—structures in pale grey, laminated siltstones
affected by cleavage; Praha (Ohrada) locality.

Description: A find from Pele-Tyrolka
is a spreiten—structure bordered by a S—shaped
passage 3 mm in diameter. In proximity of this
passage, spreite is oblique to bedding at an an—
gle about 30 degrees. This angle decreases with
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Nové poznatky o ichnofosiliich spodniho ordoviku prazské panve (barrandienska oblast)

V hrubozrnnych piskoveich tienického souvrstvi (tremadok) na lokalité Jivina byly zjistény ichnofosilie Bergaueria aff. langi
a Skolithos ichnosp. Obé ichnofosilie dokumentuji velmi mé&lkovodni prostied{ skolitové ichnofacie.

Z bridliéné facie dreckého souvrstvi (Praha — Jeneralka) pochdzeji ndlezy Spirophycus cf. bicornis a 2Urohelminthoida
ichnosp., které mohou dokumentovat hlubokovodnéjsi prostiedi ve v. é4sti pénve béhem llanvirnu. Z oolitickych zZeleznych
rud na bdzi 8dreckého souvrstvi (Ejpovice) jsou zndmy Bergaueria aff, hemispherica, Phycodes ichnosp., Planolites
beverleyensis, potvrzujici vyssi energii vinéni a proudéni,

V rytmicky vyvinutych partiich dobrotivského souvrstvi (dobrotiv) na lokalité Ejpovice byly nalezeny Diplocraterion
ichnosp., ?Bergaueria ichnosp., Isopodichnus ichnosp., Phycodes div. ichnosp., Planolites ichnosp. a Tomaculum ichnosp.,
tedy ichnospoleéenstvo podobné jako v kruzianové ichnofacii. Podobnou litologickou ndplii m4 nalezi&té ichnodruhu Dictyodora
tenuis (Praha, Pele - Tyrolka). V nadloZi rytmicky vyvinutych poloh jsou zde piitomny prachovce s vyznaénym ichnorodem
Zoophycos, ktery asto indikuje prostiedi velmi nep¥iznivé pro rozvoj benthickych spoleéenstev. Zoophycos je velmi hojny i
v prachoveich dobrotivského souvrstvi na lokalitéd Praha-Zizkov (Ohrada).

Explanation of plates

Photos by the author. Material is deposited in the palaeontological collections of the National Museum, Prague (L), in the
Czech Geological Survey, Prague (BB) and in the Hordk's Museum, Rokycany (I).

Plate I

1: ?Taenidium ichnosp.; x 2.8, 115, Dobrotivd Fm., Sviarov-Udersko. 2: Zoophycos ichnosp.; x 1.1, 116. Dobrotivd Fm., Praha 3
— Zizkov (Ohrada). 3: ?Planolites cf. P beverleyensis (Billings, 1862); x 1.5, L. 30543. Klabava Fm., oolitical iron ore facies,
Kruéna Hora near Beroun. 4: Skolithos ichnosp.; x 1.5, L 30542, Tfenice Fm,, Jivina. 5: ?Didymaulichnus ichnosp.; x 0.85, I 17.
Dobrotivd Fm., Praha 8 (Pele-Tyrolka). 7-10: Bergaueria aff. langi (Hallam, 1960); 7 - x 1.5, L 305639; 8,9 - x 1.8, L 30540; 10
-x1.7, L 30541. Tfenice Fm., Jivina.

Plate II

1: Spirophycus cf. bicornis (Heer, 1876); x 1.0, 1 1. Sdrka Fm., Praha—Jenerdlka. 2: 2Urohelminthoida ichnosp.; x 1.2, 1 2. Sarka
Fm., Praha-Jenerdlka. 3: Helminthopsis ichnosp.; x 0.75, I 3. Sarka Fm., Veliz. 4: Bergaueria ichnosp.; x 1.4, I 4. Dobrotiva
Fm., Ejpovice. 5: Didymaulichnus lyelli (Rouault, 1850); x 0.7. Sdrka Fm., Veliz. 6: Bedding plane of shaly oolitical iron ore
with P. beverleyensis. Sdrka Fm., Ejpovice.

Plate III

L: Isopodichnus ichnosp.; x 1.4, I 5. 2: Planolites beverleyensis (Billings, 1862); x 0.9, 1 6. 3: ?Diplocraterion ichnosp.; x3.0,17.
4, 5: Planolites beverleyensis (Billings, 1862); x 1.3, [ 8 and 1 9. 6: Phycodes ichnosp.; x 1.2,110. 7: Phycodes ichnosp.; x 3.2, 111.
1-3, 6: Dobrotivd Fm., Ejpovice. 4, 5, 7: Sdrka Fm., Ejpovice.

Plate IV

1, 3, 4, b, 7: Dictyodora tenuis (MCoy, 1851); 1 - x 1.0, collections of the Charles University, Faculty of Natural Sciences,
Prague; 3-x0.95,112;4,7-x 0.7, BB; 5 —x 1.1 (wall of the trace oblique to bedding), BB; 2, 6: Rhizocorallium ichnosp.: x 0.9,
113 and BB, 8: Zoophycos ichnosp.; x 1.1, 114. Dobrotivd Fm., Praha 8 (Pele—Tyrolka).
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