brook valley inclined to WSW. Clayey to silty shales with
distinctive greywacke to subgreywacke layers in places.
These layers show physical sedimentary structures (ripples
and flute marks; see Pl. XV1, fig. 3} in hyporeliefs but trace
fossils are rare. Fine-grained layers contain numerous car-
bonatic concretions, usually several centimelres to several
decimetres in diameter, with well-preserved trilobite,
brachiopod and echinoderm fauna. Trace fossils Daedalus
isp., Palaeophycus swlcatus, Teichichnus rectis, and
?Cochlichnus 15p. have been ascertained al the locality.

5. Systematic ichnology

Amanitichnus CuLurAC and MikuLAs, 1995
Amanitichnus ominus CHLUPAC and MIKULAS, 1995
Pl XV, figs. 1-5; text-fig. 5; 7Pl XXVI, fig. 5

Material: 22 specimens, commonly several conical structures within
the same slab of rock (over 30 conical structures obhserved) from the
locality Buchava.

Description: Intrastratal ichnofossils consisting of one or
several low and upwards convex conical structures, com-
monly recurring in different levels within the same bed ei-
ther in vertical superposition, or gently shifted laterally.
The conical structures are covered with fine radial ridges
and grooves, commonly slightly curved and/or anastomos-
ing, particularly close to the cuter margin of the cone. The
outline of individual cones is subcircular or oval, the di-
ameter equals several cenimetres, The vertical or oblique
distance between recurring cones ranges from few mm up
1o several cm. The conical structures are connected by nar-
row central shaft with homogeneous fill. For more detailed
description see CHLUPAC and MikuLAs (1995).

Remarks: Amanitichnus represents a complex burrow
systemn. Assignment to meduseid-like body fossils is not
plausible due to the presence of the vertical shaft connect-
ing the cones. Amanitichnus may be classified as fodi-
nichnion. It can be considered as an intrastratal analogy of
the ichnogenera Qldhamia, Glockerichnus a.o. The pre-
sumed burrower could be a worm-like animal which was
able to move within the narrow central shaft connecting the
upwards convex conical parts of the system. The fine radial
feeding probes might be originated by special organs (e.g.
tentacles} either gradually, or abruptly. For detailed com-
parisons and remarks see CHLUPAC and MIKULAS (1995),

Besides the finds from the Buchava locality, a find show-
ing some resemblance to Amanitichnus was found at Bis-

5. Amanitichnus omittus
CHLUPAS and MIKULAS,
1995, Schematic block-
diagram showing the po-
sition of individual cones
within the specimen.
Natural size. After CHLU-
PAC and MIKULAS (1 995).
Bar scale = 10 cm.

koupky (Pl. XXVI, fig. 5). It, however, differs in less regu-
lar shape and less prominent radial structure.

Bergaueria PranTL, 1946

Berpaueria perata PrawTl., 1946

Pl. XXXI, figs, 1-2

Matenal: Three specimens from the locality Rejkovice a).

Description: Solitary burrows (full reliefs in silty shales)
circular in section, perpendicular to bedding planes. Di-
ameter of them is 24—40 mm, depth of known specimens
nearly equal as their diameter. Base of burrows is flat. Sur-
face smooth, showing only sparsely visible transverse rug-
gae. Wall lining is absent. The fill corresponds to the sur-
rounding {and also overlying) rock. It is homogeneous,
structureless, probably passive.

Remarks: Modern revision of all “plug-shaped™ trace
fossils including B. perata was given by PemBerTON, FREY
and BromLey (198B). Bergaueria is considered to be a
shallow-water trace fossil, probably the domichnion and/or
cubichnion of anemones.

Chondrites STERNBERG, 1833
TChondrites isp.
Pl. XIII, fig. 1
Malerial: One doubtful find from the locality Vystrkov b).
Description: Slab of lJaminated micaceous siltstone to
greywacke showing a group of sections of tunnels: rounded
of vertical tunnels, elliptical of oblique tunnels. The sec-
tions are of two diameters: smaller ones about 1.5 mm,
larger ones about 5 mm. Location and orientation of sec-
tions suggest that originally the system of passages had a
rhizotdal shape.
Remarks: The presumed shape of the syslem corre-
sponds to the ichnogenus Chondrites as described by nu-
merous authors, most extensively by Fu (1991).

Cochlichnus HircHecock, 1858

TCochlichnus cf. C. anguineus Hrrcncock, 1858

Pl XXXVI, figs. 5-7

Material: Four finds from the localities Buchava, Konitek and Bis-
koupky.

Description: Smooth, 2—4 mm wide, tunnel- or tape-like
traces, shightly, more-or-less regularly sinuously curved.
Length of individual “waves” about 10 mm.

Remarks: Because of not full regularity of waving, the
assignment to C. anguineus is questioned (for description
of C. anguineus see PickeriLL 1981, Ksiazkiswicz 1977,
McCann-PickeriLL 1988 a.0.). Cochiichnus is regarded 1o
be a feeding trace. It was found in sediments of various set-
tings and age, but density is usually low.

coprolites div. igen. et isp.
Pl. XII1, fig. 8; Pl. XXXI, figs. 3-7, P1. XXXIII, fig. 8
Matenal: About ten specimens from several (mostly richly fossilifer-
ous) localities [Pisky, Konitek, Buchava, Jezirka d)l.

Description: Bodies of roughly ovoid or elongated, usu-
ally 1-5 cm in size, filled with material rich in bioclasts
(Pl. XII, fig. 8) or minute oval pellets.



Remarks: Character of the filling points to a presumption
that the coprolites of invertebrates are concerned. Know-
ledge of this ichnofossil group is so far very low (MikuLAS
1995b),

Cruziana v’ OrBIGNY, 1842

?Cruziana isp.

Pl. XXXII, fig. 7

1992 Rusophycus spp.; FATKA et al., PL IV, fig. X.
Material: Sole specimen from the locality Vinice a).

Description: Small, straight, subhorizontal bilobate bur-
row, mostly smooth but along a median ridge there are sev-
eral very shallow transverse siriae.

Remarks: The sole find might be a member of a tapho-
series of several ichnotaxa, e.g., finds of smaller specimens
of Psammichnites from the Vystrkov a) locality are similar,
The above-mentioned iocality is comparable with the Vini-
ce a) site by its presumed stratigraphical level and the rock
composition. The specimens of Psammichnites mostly dif-
fer from ?Cruziana isp. by more conspicuous transverse
striation and by the character of backfill {which, however,
may not be preserved). Therefore, the specimen is placed
preliminanily to Cruziana, which represents mostly
repichnia of trilobites (e.g., FiLLion and PickeriLL 1990).

Daedalus RouauLT, 1850

Daedalus isp.

Pl. XI, figs. 1, 2; Pl. XVIII, figs. 1-6; Pl. XIX, figs. 2-6; P1. XX, figs.
I-4; 7Pl. XXXIV, fig. 5

Material: About 50 cellected specimens from various localities, other
observed in situ. Commeon at Koni&ek, Vinice j), Rejkovice, Buchava,
and Biskoupky.

Description: Bundles of 5-20 cm long, narrow, suthori-
zontal tunnels, at proximal ends forming low spreiten-
structures, at distal ends branching at acute angles. All the
structure is usually limited to a plane vertical to bedding.
Tunnels are arched, their proximal parts are moderately
curved upwards, to a former substrate surface. Tunnel di-
ameter is 3 to 7 mm, length up to 20 cm.

Remarks: Daedalus is a typical Early Palaeozoic feeding
trace, consisting of vertical to subvertical spreiten walls
consisting of J-shaped segments (e.g., HAiNTzscHEL 1975,
PickeriLL et al. 1984), Individual fragments may resemble
Teichichnus or Phycodes, however, 1 suppose that most of
the spreiten-structures found in the Bohemian Middle
Cambrian belong to this ichnogenus.

Didymaulichnus Young, 1972

Didymaulichnus lyelli (Rouaurt, 1850)

Pl XXXII, figs. 1-6

Material: About thirty specimens from the localities Dubinky a) and
Jezirka c); several samples from Vysirkov.

Description: Narrow (2—4 mm), smooth, usuvally curved
trails (convex hyporeliefs) of various length (1-5 cm,
mostly limited by a rock sample or by a subsequent biotur-
bation). They are formed by two parallel lobes bordered
longitudinally by a relatively broad groove. Height of hy-
porelief about 0.5 mm. Flanks of the trace are not bordered

from a surrounding bedding plane sharply, lateral ridges
are not present. Several specimens are usualiy preserved on
the same bedding plane.

Remarks: The ichnogeneric and ichnospecies determina-
tion follows the works of Youwne (1972), and PickeriLL, Ro-
MANOD, and MELENDEZ (1984). The mollusc traces are proba-
bly concerned, known mostly from the Early Palacozoic.

Dimorphichnus SEiLACHER, 1955

Dimorphichnus isp.

Pl. XXV1, fig. 2; text-fig. 6.

Material: Sole find (convex hyporelief and partly cleavage relief
only) from the locality Slapnice — camp.

Description: Large slab (ca. 25 x 40 em) of laminated
siltstone to greywacke with several series of ridges. Right
side of the sample (when orientated as Text-fig. 6) bears
two series of ridges (originally grooves on the bottom).
Left of them consists of five parallel, straight or very mod-
erately bent wedge-shaped ridges. They are up to 25 mm
long, their width of 2 mm declines gradually to distal ends.
The ridges are at angle of 40° to the trace axis. Length of
preserved part of the trace is 12 cm. Distances between the
ndges (measured in a direction perpendicular to them) are
13—-14 mm,.

The night row is declined from the left one for 25°. It is
moderately bent, formed by seven shorter ridges {ca. 8 mm
long). These are conspicuously curved at one side of the
preserved section, passing to straight on the opposite side.
They are nearly parallel with the trace axis, declining from
the direction of all the row at 10-20°

Distance between the series of ridges varies from 80 mm
to 122 mm.

Left part of the slab shows several other ridges which,
however, do not allow us to reconstruct the pattern of their
distribution. The longest solitary ridge, parallel to direction
of the series and, therefore, oblique to the individual ridges,
can be interpreted most probably as a flute mark. Other
short ridges are parts of small series; therefore, their bio-
genic origin is plausible,

Remarks: Dimorphichnus is typically produced by trilo-
bites (grazing obliquely to direction of movement - see,

6. Dimorphichnus isp. Schematic drawing of the possible crawling
trace of a paradoxid trilobite, Slapnice — camp locality.

13



e.g., Oscoon 1970). In the Paseky Shale of the Bohemian
Early Cambrian, ongin of Dimorphichnis-like traces by
specific activity of probably eurypterid arthropods Ko-
dymiruy vagans CHL. et Havi.. and Kockurus grandis Chl.
also seems possible (MixuLAg 1995). The specimen de-
scribed herein comes from a sequence of the Skryje Shale
with common occurrence of the trilobite Hydrocephalus
carens (Barr.) {mostly disarticuleted carapaces). Com-
parison of the trace dimensicns and the size of H. carens
shows that the intervals between the ridges comesponds to
the interval between pleurae and the total dimension is cor-
responding to complete specimens. Because of the joint oc-
currence, the described trace 1s considered to a probable
grazing trace of a large paradoxid trilobite. This is the first
irace fossil attributable with a certain probability to this im-
portant element of the Bohemian Middle Cambrian fauna.

Diplichnites Dawson, 1873

Diplichnites isp.

PL IV, {ig. 1; Pl. XXVI, ig. |

Material: Two rock samples with the trace from the localities Pod

trnim (coll. V. Kordule and R. Mikuli3) and Dlowhd hora (coll. B.
Boudek).

Description: Two parallel rows of minute imprints. Both
the specimens are preserved as cleavage reliefs in lami-
nated siltstones to fine-grained greywackes; this way of
preservation made worse visibility of details of morphol-
ogy. The specimen from the locality Pod tmim 15 23-26
mm wide and the preserved part (limited in both sides by a
dimensions of rock sample) is 170 mm leng. Individual im-
prints of one side show a roughly triangular shape; they are
about 5 mm long and 2-3 mm wide, at intervals 5-6 mm,
ortenled at angle 50-60"to axis of the trace. Imprints of the
opposite side are not so conspicuous; they are oval and
shorter. Their intervals and orientation to the axis are the
same as descnibed above. The second find compnises three
pairs of rows, e.g. three specimens can be distinguished on
the slab, Their morphology is similar to the specimen from
the locality Pod trnim; both width of the traces, and dimen-
stons of individual imprints are roughly half compared to
that specimen.

Remarks: Diplichnites occurs most frequently in the
Cambrian and Ordovician. It is usually interpreted as
repichnion of arthropeds including trilobites {e.g. Oscoon
1970, Hantzscuer. 1975, Fioion and Pickerinl, 1990) but
Bricos et al. (1979) advocated a more restricted usage of
the name to exclude trilobite trackways. In the Paseky
Shale of the Bohemian Early Cambrian, an exceptional ori-
gin of Diplichnites-like traces by the activity of Kodymirus
vagans or Kockurus grandis was described (MikuLAS
1995).

Diplocraterion TorgLL, 1870

Diplocraterion paralellum TorgLL, 1870

Pi. XXXI, fig. &

1992 Diplocraterion sp.; FATKA et al. {19923, PL IV, fig. 10

Material: 1 specimen (full relicl) collected by FATKA et al. {1992} at
the locality Vinice a).
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Description:  Vertical U-shaped tube showing a
spreiten-structure between the U branches. The tube is ca.
| mm in diameter, smooth, unlined. Distance of the open-
ings is 3 mm, depth of the structure 20 mm. The spreite is
retrusive,

Remarks: For description, relations and figures of the
ichnogenus and particular ichnospecies see FURsiCH
(1974), HanrzscHeL (1975), Crives et al. (1977), Bier-
sTEDT (1988), BiersTEDT and Ericksson (1989), FiLLion and
Pickernt (1990), a.0. According to these authors, Dip-
locraterion is a dwelling burrow of suspension feeders
characteristic of settings with stronger wave and current
energy.

?Diplocraterion isp.
Pl. XII, fig. 6; P1. XXX]I, figs. 9-11

Material: Several tens of observations or collected finds [rom various
localities [e.g., Yinice a), Ostry, Dubinky a), Jezirka ), Buchava,
Konfek, Potiéck].

Description: Pairs of cross-sections of vertical tubes,
joint with straight or curved cross-section of spreite lam-
ina. The cross-sections of the tubes are distant usuwally
4—15 mm, 1-2 mm in diameter,

Remarks: These traces are most common in the beds
where the bioturbation raie is generally high. Very proba-
bly, they represent horizontal cross-sections of Diplocrate-
rion.

7domichnion igen. el isp. indet.
PL XXI, fig. 6

Material: Sole specimen (full relief) from the locality Rejkovice b).

Description: Smooth, thinly lined, vertical cylindrical
shaft. Its uppermost part, i.e. the presumed opening, is
probably not preserved. At the middle part, the trace
branches suddenly to a few narrow, oblique arched tunnels.
Preserved part of the shafl is 20 mm high, 4-6 mm in di-
ameter.

Remarks: The overall morphology points te a dwelling
function of the trace (analogies: Skefithos, Lingulichnus),
or a “utility structure” might be concerned (analogies:
Chondrites, Pragichnus).

fodinichnion igen. et isp. indet.

Pl. XIII, figs. 3, 4; PL. XXXIV, figs. 6, 7

Material: Eight specimens of large inarticulate brachiopods bearing
the described trace; Rejkovice b) and Konidek localities.

Description: Valves of inarticulate brachiopods, usually
ll-preserved, damaged, 1-3 cm in diameter, whose walls
are deformed to form moderately curved 1o winding ridges
or grooves of various width (0.2 to 1.5 mm). One valve (or
imprint of the valve) bears usually both ridges and grooves.
The surrounding rock (usually silty to clayey shale) does
not bear a visible bioturbate texture.

Remarks: Suggestive “feeding”’ pattern of the ridges and
grooves points to a hypothesis that traces of heal of injuries
caused by predators and/or internal parasitic organisms are
concerned.



Cryrolithes pe Sarorta, 1884

? Gyrolithes isp.

Pl. XXV, figs. 1-5; text-fig. 7

Material: One specimen from the lacality Buchava (leg. I Chiupd#),
one specimen from the left bank of Kardskovsky Brook, about 5S0m N
of the locality Pod trnim (leg. V. Kordule).

Description: Helicoidal structures (full reliefs). Their
axes are perpendicular to bedding. Both the specimens are
preserved in clayey shales and are strongly compacted. The
specimen from the Buchava locality is exposed by three
horizontal rock fraciures and its preserved part 1s 26 mm
high. Diameter of the helicoidal body decreases along the
vertical axis; because the specimen comes from debris, it is
impossible to state with certainty whether the diameter is
decreasing downwards or upwards. Diameter of the ichno-
fossil on the probably lowest fracture is 11 mm; that of the
middle fracture is 13 mm, and it is 18 mm at the third
(probably the uppermost) fracture. The second find is visi-
ble on one horizontal rock fracture. Diameter of that heli-
coidal body is 14.5 mm.

Surface of the helicoid is smooth, only the presumed up-
permost part of the first find shows fine striac. Both the
finds show a sinistral helicoid. It is formed of a fattened
tunnel without preservable wall lining but the preserved
uppermost part of one of the finds has a spreite-like Jamina
only. Reconstruction of the structure on Fig. 7 shows such
a combination of the “tunnel and spreite™ morphology. The
tunnel may represent dwelling part of the trace and the up-
per one is a feeding structure,

Remarks: The name Gyrolithes 15 in modern literature
used for burrows, forming a dextral or sinistral circular
helix approximately upright in the sediment, showing the
surface with or without wall structure or scratch marks;
radius of whorls and diameter of tunnel rather constant
{BromLEY and Frey 1974, emended by FiLLion and Picker-
L 1990). Several individual ichnospecies differ by di-
mensions, character of surface of tunnels and by regular-
ity of coiling. As the original morphology of the tunnels is
not clear fully and it is probably more complex, the de-
scribed finds are placed to Gyrolithes with the reserve.
Gyrolithes saxonicus (HAntzscHeL 1934) was found in
tidal environment of the Lower Ordovician of the Eastern
Newfoundland by Fi.Lion and PickeriLL (1990). There are
numerous ethological interpretations but the opinion, that
the domichnia are concerned, is prevailing (e.g., POWELL
1977).

Helminthopsis Heer, | 887

Helminthopsis isp. A

Pl. V, figs. 2, 3; PL. XXX, figs. 4, 5

Material: More than 10 specimens {thin full reliefs} from the locality
Buchava and Vinice d) and e).

Description: Smooth, unbranched, irregularly winding,
strictly horizontal, tape-like bodies formed of fine-grained
material compared with the surrounding rock. Width
3-10 mm, length of preserved parts (limited mostly by a
size of the rock sample) more than 10 ¢cm.

Remarks: The traces represent very probably repichnia.

1. *Gryrolithes isp. Reconstruction of the
dwelling-feeding system. Buchava local-

ity.

1cm

The tape-like bodies from Buchava should originate by a
sticking of clay particles to a mucus.

The few material does not enable a reliable ichnospecific
determination. For detailed information on the ichnogenus
and its representatives see Ksiazkiewicz (1977), Fivion
and PickeriLL (1990). The eurybathic fodinichnia are con-
cerned, occurring, however, more often in deep-water
flysch sequences (PickeriLL 1981).

Helminthopsis isp. B

PLV, fig. |

Material: Sole convex hyporelief from “Skryje” (after indicalion by
B. Boudéek).

Description: The specimen from the collection of
B. Boucek is a winding to meandering rounded ridge,
1.5 mm wide, totally 7.5 cm long. It is intersected by
shorter ridge of the same width and shape.

Remarks: See remarks to Helminthopsis isp. A.

Lockeia James, 1879
Lockeia silliquaria James, 1879
PL. III, fig. §

Material: One slab of fine-grained subgreywacke bearing 12 speci-
mens from the locality Vystrkov - Za hibitovem (collection of
B. Boudek).

Description: Smooth, almond-shaped bulges preserved
as low convex hyporeliefs. Dimensions of the bulges range
from4 x 1 mmto 10 x 2.5 mm.

Remarks: The morphologically simple trace is consid-
ered to be a cubichnion of molluscs. For the description of
the ichnogenus, its origin and representatives see PICKERILL
{1990), MarLEs and SutTneER (1990), a.0.

Megagrapton Ksiazxiewicz, 1968

Megagrapton isp.

Pl XXIL figs. 1, 3, 5; P1. XXIV, fig, 2

Material: Four specimens from the localities Buchava and Dubin-

ky a).
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Description: Narrow, flat, smooth, honzonlal, more or
less curved “tapes” formed by a substance differing in col-
our and finer grain size from the surrcunding rock. The
“tapes” are branching at obtuse angles thus forming scarce
open networks. Width of tapes is up to 2 mm, distances be-
tween branchings usually 2-35 em. All the specimens are
limited in measurable exient by a size of the collectible
samples, but their original dimensions were probably con-
siderable, at least several decimetres.

Remarks: The traces are very probably pascichnia. Fora
detailed description of the morphology of the ichnogenus
see Ksiazkiewicz (1977). Palaeozoic finds of Megagrapton
are described, among others, by Benton (1982) from the
Upper Ordovician of Scotland, and by BierstepT (1988)
from the Early Mississippian of the Appalachian Moun-
tains {outer shelf). Megagrapton is a representative of a
deep-water Nereites ichnofacies, namely in post-Ordovic-
1an sediments (FrEY and PemperTon 1984).

Monocraterion TorerL, 1870
*Monocraterion cf. M. rtentaculatum ToreLr, 1870
Pl XXXIV, fig. 2

Material: One specimen from the uppermost (thythmical) layers at
the Kamennd hiirka locality (Mile¢ sandstonc); one specimen from
Hrachovifté (Fecaparadoxides pusitfus Zone, violel greywackes
with conglomerate intercalations; leg. M. Szabad).

Description: Vertical shafts with funnel-like openings.
The specimen from Kamenna hiirka locality is small (pre-
served vertical exlent 7 mm, shaft diameter 1 mm, diameter
of the “funnel” 5 mm; walls of the “lfunnel™ are inclined to
40° from horizontal plane. The trace, originated in a
coarse-grained sandstone, was filled with the overlying
clay material. The find from the Hrachoviit€ locality
shows a less regular shape and larger dimensions: vertical
extent 33 mm, shaft diameter ca. 10 mm; the funnel is un-
sharply bordered but at least 20 mm of the diameter can be
clearly distinguished. The trace was formed in fine-grained
greywacke and filled with fine-grained glauconitic con-
glomerate,

Remarks: Monocraterion is common in many Phanero-
zoic shallow-water sediments (e.g., FiLLion and Pickern.L
1990). Its morphelogy is close o Skolithos, and it is con-
sidered possible synonym of Skolithos by several authors
(e.g., Frey and Howarp 1985). For description of M. ten-
taculatum and its comparison with other ichnospecies see
FiLLion and PickeriLi. {1990). The described specimens are
placed to this ichnospecies with the reservation, because
their original morphology might be more complex, or even
the inorganic structures (e.g., “bubble-sand™ textures)
might be concerned.

Monomorphichnus CriMes, 1970
? Monomorphichnus isp. (div. isp.)
PL XXVI, figs. 3, 4; Pl. XXVIL figs. 1-8; PI. XXVIII, figs. 1-4
Material: Twenty specimens from the localities Vystrkov h)-d),
Slapnice — camp, Dubinky, JIezirka h) and Buchava.

Description: Series of parallel to subparallei, thin (up to
1 mm) but up to 7 cm long smooth ridges {convex hypore-

16

liefs). They are straight or more often moderately curved to
sigmeidal; usually their length declines to one of the ends.
The series consist of 2-6 ridges, which are in a constant
distance one tc another, or, rarely, they are in pairs. This
structure was often found altogether with flute marks.

Remarks: Basic scheme of morphology of both the
specimens agrees with that of Monomorphichnus Crimes,
interpreted wsually as repichnia of arthropods (see FiLLION
and PickeriLL 1990, CrmMes et al. 1977, Crimes 1987 a.o.).
Assessment of the described material, however, is compli-
cated by the following circumstances: unevenness of the
dimensions, poor preservation of many specimens and
their common occurrence altogether with evident me-
chanic structures.

In the Central Bohemian Middle Cambrian, there is the
lack of the sequences suitable for preservation of ichnofos-
sils in hyporelief. Moreover, these are usually occupied by
less diversified ichnoassemblage containing Planolites and
“Thalassinoides” [e.g., Jezirka a) and Ostry localities]. In
the fossiliferous localities, where the | inner” trace fossils
show mostly higher diversity (e.g., Buchava), there are rare
manifestations of episodic sedimentation fossilising the
surface traces. Therefore there is no material so far which
would enable to distinguish mechanogenic and biogenic
“hyporeliefs” with certainty, and most of the described and
figured material must be placed to Monomorphichnus with
the question mark. If the trace fossils are really concerned,
they belong to M. lineanes Crives et al, 1977 (ndges in
regular mtervals) and M. hilinearis AvperT, 1976 (pairs of
ridges).

Palacoheiminthopsis igen. nov.

Diagnosis: Horizontal to subhorizontal, narrow, very
Jong, unbranched, winding to moderately tortuous “lapes”,
trough-like in cross-section, longitudinally strongly stri-
ated. Inner space of the “trough™ is reworked by the trace-
maker; this bioturbation, however, is not sharply bordered
by a distinctive wall,

Type ichnospecies: Pafaeohelminthopsis linearis isp.
nov,

Palazohelminthopsis linearis isp. nov.
Pl. I, fags. 1-3; 5, 6; Pl. XXX, figs. 1-3

Holotype: Specimen figured on Pl XXX, fig. 3 (RM 107).
Type horizon: Middie Cambrian, Skryje Formation.

Type locality: Buchava.

Material: About 20 specimens from the locality Buchava.

Description: See diagnosis of the ichnogenus. The col-
lected specimens are up to 20 cm long but in each case their
length is limited by the collected rock sample; therefore,
they were much longer originally. Width i1s 2-5 mm. The
moderate winding of the trace is more or less regular,
showing “wave length” of !-2 cm. The parallel longitudi-
nal striae are very regular and continuous, there are 2-4
siriae per 2 mm of the trace width.

Remarks: Most of the finds come from clayey or silty
shales with only sparse intercalations of carbonatic sand-
stone. During a routine collecting work at the locality, they



are difficult to distinguish from convex hyporeliefs or con-
cave epireliefs of Palaeophycus striatus HaLL. However,
vertical cross-sections of the rock show that cylindrical
tunnels characteristic of Palaesphycus are not concerned,
instead, the trough-shaped “tape” is the only well-distinct
part of the trace. The tape is formed by the material of finer
grain size compared to the surrounding rock.

Overall shape of the trace points 1o its appurtenance to
repichnia (locomotion traces). The combination of fine
clay material in a very thin matier of the “tape” may re-
sulted from secreting the mucus; the striae can be traces of
organs facilitating support in the subsirate dunng a
winding-like course of the movement.

Literary data on Palaeophycus come from PEMBERTON
and Frev {1982), and FiLLion and PickeriLL {1990). Among
the traces whose ethological sense is similar to the pre-
sumed ethological significance of the new taxon, Helmin-
thopsiy HEecr, 1877 could be mentioned (Ksiszxigwicz
1977, FiLuion and Piexerite 1990, WeTzEL and BROMLEY
1996, Han and Pickerna. 1993}, Helminthopsis, however,
15 smooth and occurs usuaily as a convex hyporelief,

Palaeophycus HaLL, 1847

Palaeophycus sulcatus (Mn.Ler and Dvyer, 1878)

Pl. 11, fig. 4; P1. XXXIII, figs. 5-7

Material: Five specimens from the localities Buchava, Cil4d, Dubin-
ky b} and Biskoupky.

Description: Straight 1o slightly curved, branching or un-
branched tunnels with thin wall linings, horizontally flat-
lened (probably secondarily only). Wall surface is covered
with short, sharp, anastomosing ridges and grooves. Pre-
served as full reliefs in siltstones and fine-grained grey-
wackes. Length of preserved sections is up to 70 cm, di-
ameter of tunnels up to 6 mm. A branched specimen from
the locality Biskoupky show two branchings at acute an-
ples.

Remarks: The finds are determined as P. sulcatus ac-
cording to criteria given by PeEMBERTON and Frey (1982)
and respected by most subsequent authors. Tunnels of
Palaeophycus represent dwelling burrows of predators and
suspension feeders.

Palaeophycus tubularis HavLL, 1847
Pl. X111, fig. 6; Pl. XXXIII, fig. 14
Malerial: About 15 specimens {collected or observed in situ} from the
localities Vinice j}, Luh, Dubinky b), Jezirka ¢) and Buchava.
Description: Straight or slightly curved, smooth tunnels
{full reliefs), showing a thin wall lining often of a different
(usually darker) colour compared to surrounding rock -
mostly fine-grained siltstone or clay shale. Tunnel diame-
ter ranges from 3 to 7 m, length of preserved parts up to
80 mm.
Remarks: Systematic determination of the finds follows
the work of PeEmserTON and Frey (1982). These traces are
considered to be domichnia.

Phycodes Ricuter, 1850

Phycodes isp.

Pl. XIX, fig. |

Material: Sole specimen from the Vystrkov d} locality.

Description: System of arched branching tunnels. Places
of branching are well-defined, and the individual “limbs™
are tnclined at angles of ca. 70°. Length of the system
50 mm.

Remarks: Phycodes is one of the most common feeding
traces in the Palaeozoic. From the Barrandian area, P. cir-
cinatum was descrnibed by MikuLAs (1998) from the Letnd
Formation (Upper Ordovician); CHLupAC (1987) described
it from the Ordovician of metamorphic roof-pendant on a
Central Bohemian Pluton. For a modern description of the
ichnogenus and ichnospecies and their relations see, a.o.,
Fiiuion and Pickerict, (19903, and Han and PickEeriLL
(1994).

Psammichnites ToreLr, 1870

Psammichnites gigas (ToreLL, 1868)

P1. VIIL, fig. 1-6; PI. IX, fig. 1-5; PL. X, fig. 1-4

Material: Fourty specimens from the locality Vystrkov a) (leg.
M. Szabad and R, Mikulas).

Description: Horizontal to subhorizontal, essentially
iransversely sculptured straight to strongly curved, broad
“tapes” inside the coarse- to fine-grained micaceous grey-
wacke. The “tapes™ may be bordered by flat, smooth mar-
ginal segments, they are either unilobate or bilobate. The
“tapes” are slightly arched in cross-section, having there-
fore trough-like shape; all the specimens of each rock sam-
ples show uniform orientation of the trough bottom. The
traces are transversely striated. Most of the specimens
show a very small vertical thickness of the “tape” (thin
lamina in the sediment contrasting from the surrounding
rock virtually by an onentation of the mica grains (which
develops glimmering) as well as somewhat different colour
resulting probably from more intensive precipitation of
Fe-oxides and hydroxides on the laminar body. However,
two specimens show a thin layer of obliquely laminated
sediment, suggesling the active backfill.

The traces are 18-60 mm in width, and up to several
decimetres long but they are in most cases limited by sizes
of collected samples. Usual dislance between transverse
segmentation 1§ 3-3 mm.

Remarks: Placing the traces to Psammichnites gigas fol-
lows the description and remarks by PickeriLL and PeeL
(1990), FiLion and Proxericr (1990) and SeiacHer and
Gamez VinTaneD (1995, 1996). The traces point to a pres-
ence of large benthic inveriebrates without hard skeletons
in the earliest Middle Cambrian of the Barrandian area.

Planolites NicHoLson, 1873

Planolites beverleyvensis (BiLLiNgs, 1862)

PLIL, fig. 7; PL. XITT, fig. 5; Pl. XXXV, figs. 1,2, 4-7

Matenal: Several tens of finds {collected or observed in the feld)

from numercus localities of the Skryje and Jince Shales.
Description: Straight or moderately curved, smooth, ex-

ceptionally branching tunnels of circular outhine, parailel
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to bedding, filled with material differing from the sur-
rounding rock. Preserved as full reliefs, or, when rhythmi-
cal sedimentation enables, as convex hyporeliefs (at
Dubinky, Jezirka, Ostry). They occur both solitary, or more
often they largely cover some bedding planes (P1. 11, fig. 7).
Diameter of tunnels ranges usually from 1 to 3 mm, length
of preserved sections up to 30 mm, Tunnels present on one
bed or bedding plane show usually a constant diameter.

Tunnels of corresponding morphology but of much
larger dimensions were found rarely, e.g., at the locality
Poticek (P1. XIII, fig. 6).

Remarks: Assignment of these traces to P. beverleyensis
follows the paper by PEMBERTON and Frey (1982),

Planolites montanus Ricuter, 1937

PL IV, fig. 3; P, X101, fig. 2: P, XXXV, fig. 8

Material: Several tens of specimens {collected and observed in situ)
from various localities.

Description: Narrow, subhorizontal, smooth, curved to
tortuous passages, often branching, without wall hning, oc-
curring often in larger amount at the same layer. Fill 15 pas-
sive and at lithological boundaries it often contrasts by the
colour from the surrounding rock. Diameter of the pas-
sages 1-3 mm, length of preserved sections usually up to
20 mm.

Remarks: Taxonomical assessment of the described
trace follows the work of PemBerTOoN and Frey (1982).
Where the intensity of the bioturbation is higher, the over-
all picture of the bioturbate texture is hardly classifiable

8.  Rekovicichnus  necrofifus
MIKULAS et al., 1996. Schematic
drawing of vanous types of mor-
phology and arrangement of bio-
clasts in the fiil. Approx. nateral
gize. After MIKULAS et al. {1996).
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ichnotaxonomically and may be confused with the mass
occurrence of “Thalassinoides™ isp.

Planolites isp.

Pl. XXIX, higs. 4, 8

Maierial: Ca. 15 finds from the Paradoxides gracilis Zone [upper loy-
ers al Vystrkov, Vinice i), Plsky and Potd&ek localities].

Description; Simple, straight to moderately curved tun-
nels showing a high concentration of larger (several mm)
bioclasts (usually echinoderm plates, less often parts of tri-
lobites) in their fiil. Length of the tunnels up 1o 10 cm,
width ca. 1 cm. The bioclasts do not show any preferred
orientation.

Remarks: The material of the filling is comparable with
that of Rejkovicichnus necrofilus MikuLAS et al., 1996 (see
below); however, in contradiction to Rejkovicichnus, there
15 no preferred ornentation of the bioclasts. Tunnel-like
forms without specific pattern of filling must be placed to
the ichnogenus Planolites NicnoLson in agreement with
the paper of PemaerToN and Frev (1982) and numerous
subsequent authors. However, I do not exclude a similar
origin of Planolites isp. and Rejkovicichnus necrofilus, be-
cause of the proximity of the stratigraphical level, of proba-
bly comparable dimensions of the tracemakers, and be-
cause the concentration of the large bioclasts in the Plano-
lites f1ll is quite unusual.

Rejkovicichnus MikuLAS, KorpuLE and Szasab, 1996

Diagnosis: Large endichnial structures, showing — if
fully developed - the form of straight to moderately curved
“walls”. Their fill contains large amount of disarticulated
parts of body fossils. Other structure or orientation of bio-
clasts may be none, or the wall may be dissected to hori-
zontal trough-like bodies analogical to the ichnogenus Tei-
chichnus SELACHER. Bioclasts in the fill of these “troughs”
may be oriented randomly, or they may form a meniscate
structure analogical, e.g., to Taenidium Hesr (MixuLAS el
al. 1996).

Type ichnospecies: Rejkovicichnus necrofilus MIKULAS
et al., 1996.

Rejkovicichnus necrofilus MixuLAS, KorpuLE and SzaBAD,
1996

Pl. XIV, figs. 1-8; Pl. XXIX, figs. 1-3; 5-7; text-figs. 8, 9

Material: About 60 specimens from the localilies Potiéek a), b),
and c).

Description: See diagnosis of the ichnogenus. These en-
dichnial traces were found to be preserved as full reiiefs,
showing virtually a continuous spectrum of forms. Charac-
ter of fill, dimensions and a horizonta! direction of the ac-
tion of the tracemaker were regarded as unifying elements,
The most common form (about 60 % of collected speci-
mens) are long (more than 20 ¢cm), 5-25 mm wide and up to
6 c¢m high vertical walls contrasting from the surrounding
rock by its filling. The fill contains great amount of body
fossils of trilobites and echinoderms. The trilobites Li-
tavkaspis refkovicensis (complete specimens, some en-
rolled, and numerous parts of disarticulated carapaces),



9. Rejkovicichnus necrofiltes MIKULAS et al,, 1996, Speculative recon-
struction of the Rejkovicichnus producer if we presume its suspension
feeding. After MIKULAS et al. (1996). Figures 14 represent individ-
ual phases of feeding and burrowing.

Eccaparadoxides pusillus and Conocoryphe ciring (dis-
articulated), and isolated plates of ctenocystoid and trocho-
cystoid echinoderms are observable in the fill; numerous
further body fossils are probably present here but they can-
not be distinguished because of their fragmentary charac-
ter. The colour and the grain size of fillings may be both the
same and different from the surrounding rock. In some
cases, height of the described walls may only moderately
exceed the trace width,

About 60 % of the collected specimens {(both the “tun-
nels” and the “walls™) were found to have a random orien-
tation of minor bioclasts and no visible structure of the ma-
trix. Large, elongate bioclasts (as pleurae of trilobites) are
oriented mostly perpendicularly to the trace axis. Ten or
even more collected specimens are evidently dissected to
horizontal, virtually pilled-up “troughs”, well-visible in
vertical sections of rock samples (analogy to Teichichnus).

These troughs are most frequently several millimetres
thick, and they are separated by more or less conspicuous
divisional planes in the matrix. Therefore, presence of
troughs is not given by an orientation of bioclasts. About
one third of the known specimens was found to show a sug-
gestion of meniscate (arcuate) structure in the filling of the
tunnel of individual troughs (this structure is therefore visi-

bile on rock fractures or sections corresponding 1o bed-
ding).

The meniscate structure is demonstrated {on the contrary
lo trough-like structure) mostly by the orientation of the
bioclasts, mostly several millimetres long particles of trilo-
bite carapaces.

Maorphology of lateral margins of the trace remained
somewhat uncertain because of a fragmentary preserva-
tion of most collected samples, but these features of the
trace were stated to be probably analogical to Teichichnus
(le., a gradual lowering of both the margins of the
“walls™).

Remarks: Rejkovicichnus is considered to result from a
complex feeding behaviour. MikuLAS et al. (1996) argued
for a suspension- or sediment-feeding; later MikuLA3 (un-
publ. report) re-interpreted the trace as an early example of
“gardening”, most probably by small trilobites.

repichnion igen. et isp. indet.

Pl XXXIV. g 3

Material: One specimen {favourably preserved full relief) from the lo-
cality Buchava.

Description: Thin, narrow, transversely striated “tape”,
crossing the substrate obliquely and then showing an
abrupt change into the horizontal direction. Width 6 mm,
length of the preserved segment 30 mm; there are 8to 12 ir-
regular, often moderately coalescing or branching trans-
verse lines.

Remarks: The solitary find cannot be placed with cer-
tainty to any of the existing ichnotaxa. Very probably,
repichnion or fugichnion of the “worm-like™ animal with a
[at body is concerned.

Rhizocoralfium Zenker, 1836

Rhizocorallium isp.

Pl. VI, figs. |, 2

Material: Two casts from the coliection of B. Boudek; localities us-
known.

Description: Large horizontal spreiten-structures show-
ing an U-like course of individual feeding probes. Dimen-
sions of more completely preserved specimen {Pl, VI,
fig. 2): width 42 mm, length 75 mm. The spreiten-structure
is not bordered by a distinctive tunnel.

Remarks: In the collection of the Cambrian trace fossils
of B. Boudek, two casts of the described spreiten-structures
were also present, photographs of them (probably for a
publication prepared by B. Boucek) were also enclosed. No
other information, however, was at a disposal. Because
I did not find any similar trace fossils in the Bohemian
Cambrian so far, I decided to publish at least this informa-
lion on a probable occurrence of Rhizecoralfium here.

Appurtenance to Rhizocorallium follows the descrip-
tions and figures in Ksiszkiewicz (1977), HANTZSCHEL
(1975), Fursich (1974), PickeriLt. and Forses (1979), a.o.
Rhizocorallium is usually a shallow-water trace fossil with
maximum occurrence in the Croziana ichnofacies (Frey
and PemBerTON 1984); but occurrences in deep-water sedi-
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ments are also known (e.g., PickeriLL, HUrRST and SURLYK
1982},

Rusophycus HaLr, 1852
TRusophycus 1sp.
PL XXV, figs. 6, 7; PL XII, fig. 7

Material: One sample of clay shale with one complete and one frag-
mentary trace from the locality Vinice i); several other very doubtful
specimens corresponding roughly to the morphology of Rusophyeus.

Description: The find from the Vinice i) locality {con-
cave epirelief) is a cofee-bean shaped bilobate pit dissected
longitudinally by a sharp ridge. Maximum length is 24 mm
measured close to one of the ends of the trace; towards the
opposite end, the trace narrows. Length is 33 mm. Surface
of the lobes is smooth but it is slightly weathered. The sec-
ond specimen — the pit touching upon the margin of the first
one — is incomplete, broken longitudinally, showing the di-
mensions comparable to the first one. There are other divi-
stonal planes (parallel to the visible surface of the trace) ob-
servable on the rock fracture; therefore, the structure is a
“cleavage-relief”. Depth of the pit is 3—4 mm.

Remarks: Overall morphology of the trace corresponds
to Rusophycus; this ichnogenus is typically preserved as a
convex hyporelief, showing striae made by individual
tracemaker’s limbs during the burrowing. In the Jince and
Skryje Shales, the potential for preservation of surface
traces is high in places, but these layers are usually poor in
finds of trilobite and other shelly fauna. 1 presume that the
described specimen represents a Rusophycus preserved
exceptionally in more-or-less homogeneous, fine-grained
rock, as epirelief continuing mto cleavage-relief. Because
of the find is solitary and it was found in the debris and
therefore there is no direct evidence of its toponomy,
I place it to Rusophycus with a question mark.

Rusophycus 15 very often found in the Early Palacozoic
Cruziana ichnofacies. Undoubtedly the cubichnia of trilo-
bites are concerned. Individual ichnospecies are detailedly
described, e.g., by Oscoop (1970), Bawpwm (1977), SE.
LACHER { 1970), CrmvEs et al. (1977), Cames (1975), CriMES
and Marcos (1976).

Scolicia pE QUATREFAGES, 1849
Scolicia isp.
Pl IV, fig. 2

Material: Sole specimen (convex hyporelief) from the collection of

B. Bouéek; the locality designation "Skryje” may represent various
localities in the Skryje area.

Description: Trail, moderately sinuously waving; width
of preserved section 3-5 mm, length of preserved section
40 mm. There are two narrow parallel ridges close to the
trace axis, !.5 to 2 mm distant.

Remarks: The trace has been placed to morphologically
variable ichnogenus Scolicia representing repichnia of
vanous benthic organisms on the basis of description and
figures by HinrzscHeL {1975}, Bierstent (1988), FiLLion
and PickeriLL (1990), a.o.
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Skolithos HaLpeman, 1840
Skolithos 1sp.
PL XXXIV, fig. 1, 4

Material: From the locality Vinice d), several samples of silty shales
intercalated with fine-grained siltstone, with numerous specimens of
?Skolithos isp. From some other localities [e.g., Dubinky, Vystr-
kov d), Buchava], numerous finds of cross-sections possibly of this
ichnotaxon,

Description: The material from the Vinice d} locality is
represented by vertical shafts, filled with contrasting mate-
rial. Diameter of the shafts 0.6—3.0 mm, depth up to 30 mm,
usual distance of neighbouring shafts 1-5 mm. Upper parts
of the shafts are often affected by the bioturbation of higher
tier. Walls of the tubes are hardly preparable but probably
always smooth and unlined. The wbes were formed in an
intercalation of the light sandy substrate in the sequence
with prevailing siltstones and fine-grained greywackes.
The other named localities yielded circular cross-sections
{mostly preserved as convex hyporeliefs) of the same di-
ameter as described above, but they do nol show corre-
sponding vertical components.

Remarks: The material from the Vinice d) locality is at-
tributable to the ichnogenus Skolithos HaLpeman. It 15 the
ichnofossil giving the name to the Skolithos lchnofacies
{e.g., SenacHer 1967, Frey and PemBerTON 1984) which
characterises shifting substrates under a high level of water
waving and currents. For systematic ichnology of Skolithos
and its ichnospecies see, e.g., Oscoon (1970), ALperT
(1974, 1975), FiLuion and Pickeriee (1990). Skolithos is
typically a dwelling burrow. However, in the described
material, the vertical shafts might represent also escape
structures, because the walls are not sharp.

The material from other localities may be attributed to
Skelithos with certain probability only: the possibility that
the circular cross-sections belong to other, more complex
ichnotaxon comprising vertical shafts (e.g., Thalassinoi-
des) exists.

Skolithos rotundus isp. nov.
P1. I11, figs. 1-6; P1. XXI, figs. 1-5, 7

Holotype: Specimen figured on P1. I11, fig. 1.
Type horizon: Middle Cambrian, Jince Formation, Hydrocephaliys
fvelli Zone.
Type localily: Rejkovice = right bank of Litavka Brook.
Material: More than 20 specimens collected and several others ob-
served in situ; Vinice d), Rejkovice a) and b) localities.
Diagnosis: Relatively shallow, large-diameter Skolithos
with finger-, pot- or poblet-like base of the shafi.
Description: Vertical and subvertical shafis in siltstones
to greywackes, mostly circular in cross-sections, excep-
tionally moderately elliptical. Walls are more or less
smooth, often showing sparse and irregular annulation,
rarely finely longitudinally stnated (P1. 111, fig. 4). Wall lin-
ing is not present (with exception of one vertical shaft hav-
ing about 1 mm thick lining, but its appurtenance is doubi-
ful). Fill is either homogeneous or it shows fine horizontal
lamination similar to surrounding or overlying rock. Bases
of the shafts are of variable shape, therefore “pot-like”,



“goblet-like” and “finger-like” specimens may be distin-
guished. One specimen shows a very long narrow “initial
shaft” below the main one. It 1s difficult to find specimens
apparently not truncated by erosion. Depth of the shafts is
nsuzlly about 30 mm, maximum 55 mm, diameter 5-11 mm.

Remarks: The ichnofossil show some resemblance to
“plug-shaped” ichnofossils revised by PEmBERTON et al.
(1988). Also the ichnogenus Lingulichnus, erected for ver-
tical to slightly inclined burrows with elliptical cross-
section is similar. However, the prevailing morphological
feature of the trace is a vertical cylindrical shaft, therefore
the trace belongs to Skolithos. None of so far existing
ichnospecies of Skolithos is characterised by the finger-,
pot- or goblet-like base.

Taenidium Heer, 1877

Taenidium 1sp.

Pl. XXXVI, figs, 14

Materjal: Four finds (full reliefs) from the localities Jince — Ovéin,
Buchava and Pisky.

Description: Cylindrical, straight to slightly curved,
non-ramifying, horizontal tunnels, showing a regular, fine
meniscate filling. Diameter 46 mm, length of preserved
parts several centimetres 22 mm. Wall lining is not present.

Remarks: Using conclusions by D ALEssanDro and
BromLEYy (1987) and subsequent authors, these traces cor-
respond to Taenidium Heer. Actively filled traces of sedi-
ment feeders are concerned.

Teichichnus SEILACHER, 1955

Teichichnus rectus SeiLacHer, 1955

PL VII, figs. 2, 3; P1. XI, figs. 4, 5; P1. XII, figs. 14 P1. XXXIL, figs.
8-10

Malerial: Several tens of specimens (collected or observed in situ)
from various localities [ Vinice, Vysirkov a), Jezirka, Buchava, a.0.].

Description: Spreiten-structure resembling troughs piled
up in a vertical plane, oriented upwards by their concave
surfaces. The troughs are straight or slightly curved. The
uppermost trough is bordered by a tunnel of oval cross-
section. Width of the trace usually 3—-15 mm, length up to
1900 mm, The trace is composed usually of a small number
{2-4) of troughs. In vertical plane, some traces show a
shape of a very broad “U” letter. In some cases, the troughs
separate one to another in marginal part of the trace, form-
ing therefore a simple bunch-like system,

Remarks: Teichichnus 1s a very frequent inner feeding
trace known from the Late Proterozoic up to Cenozoic. De-
scription, figures and discussions are, e.g., in the papers of
SEILACHER (1955), PickeriLL and Forees (1979), CriMES et
al, (1977), BaLowin (1977), Crimis (1987}, Frey and Brom-
LEY (19853), Frey and Howarp (1982), BiersteDT {198R),
BiersTEDT and Erickson (1989). In the material from the Bo-
hemian Middle Cambrian, numerous fragmentary speci-
mens of Daedalus isp., showing the trough-like proximal
part of feeding probes only, may be considered to T. rectus.
Moreover, some specimens represent a mixture of Daedalus
and Teichichnus morphology. Describing the palaeontologi-
cal content of the locality Buchava, ChLupa¢ (1993) desig-

nated them as “complex burrow systems of Teichichnis
and/or Phycodes”.

Teichichnus multiplex isp. nov.
Pl. X1, fig. 3

Holotype: Specimen figured on Pl X1, fig. 3 (RM (18).

Type horizon: Middle Cambrian, Jince Formation, Ellipsocephaties
ficffi Zone.

Type locality: Koniéek.

Material: Holotype (imprint of full relief in a slab of fine-grained sub-

greywacke) only.

Description: Retrusive spreiten-structure developed on a
plane vertical to bedding. Individual lamellae of spreite as
well as the tunnel bordering the upper margin of the trace
(i.e. the individual feeding probes) show a characteristic
“wavy" course. Therefore, the structure can be easily de-
scribed as a linear series of specimens of T. recrus SeL
LacHER. Troughs and the upper tunnel, however, pass
gradually from one segment to another.

The structure is preserved in 10 ¢m thick layer of fine-
graimed subgreywacke. It 15 oriented slightly obliguely (at
the angle of 25 °) to the bedding. The preserved segment,
limited in both ends by a rock fracture, is 16 cm long, and
vertical extent of the spreile is ca 26 mm. The individual
feeding probes are not always well-visible; 14 probes were
recognized as a maximum, The specimen shows clearly
three individual segments (“waves™).

Remarks: As mentioned in the description, T. mudriplex
may be understood as a series of specimens of T. rectis.
The described feature has not yet been described for Tei-
chichnus and therefore it is considered a sufficient ichno-
taxobase for the new ichnospecies. Other ichnospecies of
Teichichnus, namely T. stellarus a T. zigzag, are morpho-
logically easily discernible,

Thalassinoides EURENBERG, 1944

Thalassinoides cf. foedus MikuLAS, 1990

Pl. XXII, figs. 2, 4; PI. XXIIIL, figs. 1, 3; PI. XXIV, fig. |

Material: Five specimens from the localitics Buchava, Dubinky a)
and Vinice.

Description; Horizontal tunnels, in most cases slightly to
moderately striated to suilcated, forming networks with
both closed and open “nets”. Diameter of the tunnels is ei-
ther constant, or the width increases in the vicinity of the
branchings (but bulbous structures near the branchings are
not developed). The branching tunnels show the “Y"-
pattern (the angle is close to 120 °). Width of the tunnels is
2.5-7 mm, diameter of the meshes 4-7 cm. Fill of the tun-
nels is probably passive, structureless, either of a different
colour and grain size compared to surrounding rock, or
identical. None of the five collecled specimens show an
original horizontal extent of the network. No vertical struc-
lures attributable to this trace are known so far.

Remarks: The ichnogenus Thalassinoides has been re-
cently recorded as a frequent ichnofossil in the Early Pa-
laeozoic, especially the Cambrian and Ordovician (DrosEir
and Botrrier 1988a, 1988b, 1989, Bormer et al. 19844,
1984b, FiLLion et al. 1990, Sueenan et al. 1984, MikuLAS

21



1990). As proposed by BotTier et al. (1984a), the Early Pa-
laeozoic tracemakers of Thalassinoides might be reduced
sharply by the Late Ordovician extinction: phyllopods are
one of the groups that might be invelved in this process.
Therefore, the occurrence of Thalassincides in the Barran-
dian Middle Cambrian is not surprising and it corresponds
well with the presumed assessment of the relevant ichnoas-
semblages to the Cruziana Ichnofacies (although Cruziana
has not been found there). T. foedus was described by
Mikucid (1990) from siltstones and fine-grained sand-
stones of the Zahofany Formation (Upper Ordovician of
the Barrandian area). It consists of horizontal network sys-
lems of tunnels; size of polygons is up to 15 cm and width
of tunnels ca. 15 mm. Their surface is smooth or sulcate.
The specimens found in the Bohemian Middle Cambrian
differ from T. foedus only in minor (about half) dimensions
and in the widening of the tunnels close to the branchings
in some specimens. For relations of T. foedus to other rep-
resentatives of the ichnogenus see MikuLA3 (1990).

Thalassinoides cf. suevicus (ReiH, 1932)

Pl XX, fig. 2

Material: Sole, favourably preserved specimen {full relief) from the
locality Luh (coll. P. Slehofer).

Description: Horizontal network of tunnels forming
closed pentagonal and hexagonal meshes. The tunnels are
of constant diameter (2.5-3 mm), their surface is smooth;
sections between branchings are straight or curved. Inner
diameter of the meshes varies from 8 to 18 mm. Fill of the
tunnels contrasts in its yellow colour from the surrounding
greyish-green shale: it is formed by greywacke, originally
probably carbonatic and cemented secondarily by limonite.
Preserved part of the trace occupies area of 7 x 10 cm.
There are no or sparse widenings of the tunnels close to the
branchings.

Remarks: Thalassinoides suevicus has been described by
numerous authors (e.g., FRey and BromLey 1985, Frey and
Howarp 1985; 1990) mostly from the Cretaceous. The
above-mentioned authors place to T. suevicus more or less
regular tunnel systems, mostly horizontal, Y-branching,
showing tunnel diameter usually more than 1 cm. The find
from Luh falls to this diagnosis except of the minor size.
Regardless a mere one-parameter difference in size i5 con-
sidered generally as a poor ichnotaxobase, the specimen is
placed te 7. suevicus with the reservation.

Thalassinoides isp.
Pl. XXIII, fig. 4, P1. XXIV, figs. 3. 4

Material: Several tens of rack samples with the described trace from
various localities [e.g., Konigck, Ostry, Medovy Ujezd, Dubinky a),
Jezirka ¢)).

Description: Irregular subsurface tunnel systems show-
ing roughly comparable amount of vertical, oblique, and
horizontal components. The vertical ones are short and
their mouths are distant at the horizontal fractures or pol-
ished sections at 2-5 mm. The horizomal and oblique co n-
ponents are straight or (more often} curved tunnels, in
places Y-branching. Diameter of the shafts and tunnels

22

varies from 2 ic 5 mm. Fill is passive, often contrasting
from the surrounding rock by its composition and colour.

Remarks: The trace occurs typically in rhythmical se-
quences (greywackes alternating with shales), covering
considerable areas of beds and bedding planes. It often
passes 10 undeterminable bioturbale texture.

6. Character of the ichnoassemblages

The ichnofacies characteristics of the locality Buchava,
published by CHruri¢ (1993), i.e. “the rather shallow-
water Cruziana Ichnofacies: frequent epi- and intrastratal,
planar or oblique burrows mostly ranged with Fodichnia
(feeding structures) and Pascichnia (grazing traces) made
by deposit feeders™ is generally accepiable for most of the
localities of the Skryje and Jince Shale. The ichnofacies
evaluation using the concepts published, e.g.. by Frey and
PemBerRTON (1984), FREY, PEMBERTON and SaunMDERs (199()
and BromLEY and Ascaarp {1991} has been involved to
preliminary reports on the ichnological study of the Cam-
brian of the Barrandian area (MmuLAs 1993, 1994}, These
preliminarily published conclusions have been supple-
mented during the last phase of the fieldwork and labora-
tory study.

The first phase of the marine transgression in the Brdy
area is documented by finds of Diplocraterion paralielum
in the lowermost layers of the Jince Formation (siltstones
alternating with greywackes and subgreywacke layers of
various thickness)., Diplocraterion is a representative of
the Skolithos Ichnofacies (e.g., Frey and PEMBERTON {984)
typical for shifting substrates in settings of high physical
energy. The Skolithos Ichnofacies shows usually low di-
versity (but in places high density) of the origimal benthic
assemblage. The localities of the middle part of the Jince
Formation, and the Skryje Shale, yielded most ofien the
following ichnofossils: Planolites isp., Teichichnus rectus
SEILACHER, 1935, Daedalus 1sp., Thalassinoides div. 1sp.,
Palaeophycus isp., coprolites, and in places a taxonomi-
cally unrecognizable bioturbate texture is also important.
Locally, very specific forms as Amanitichnus omitius
CHLUPAC et MikuLAS, 1995 (the Buchava locality) or Rejko-
vicichnus necrofilus MikuLAS et al., 1996 (the Poticek lo-
cality) are also common. The ichnoassemblages may be
placed to the Cruziana Ichnofacies (e.g., PEMBERTON and
Frey 1984), representing most often a shallow sublittoral,
below a daily wave base and above a storm wave base. This
was Lhe space for the development of the most diversified
benthic assemblages in siliciclastic substrates in the Early
Palaeozoic, comprising may K-selected {orms (e.g., Pem-
berton fed./ 1992).

From the upper part of the Jince Formation, finds of Sko-
lithos rotundus isp. nov., Daedalus isp., “Thalassinoides™
isp. and Skolithos isp. are common. This assemblage is
comparable with the Skolithos Ichnolacies by a low diver-
sity, high density and numerous vertical components of the
burrows.





