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Grandostoma: an additional bellerophontiform mollusc
with circumbilical retractor muscle attachment areas

(Gastropoda, Bellerophgntbidea)

Grandostoma: dalsi bellerofontiformni mékkys s cirkumbilikalnimi

vtisky retraktorii (Gastropoda, Bellerophontoidea) (Czech summary)

(3 text-figs, 2 plates)

RADVAN J. HORNY

Department of Palaeontology, National Museum, 115 79 Praha 1, Czech Republic

Grandostoma Horny, 1962, an Ordovician bellerophontiform mollusc, has been recognized as a gastropod with circumbilical re-
tractor muscle insertions comparable to those in Bellerophon. The Subfamily Grandostomatinae is abandoned and the genus
Grandostoma is tentatively located in the Subfamily Bucaniinae (Gastropoda, Bellerophontoidea, Bellerophontidae). The mode
of life of Grandostoma bohemicum, including shell repair, is discussed.
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Introduction

Circumbilically positioned retractor muscle atta-
chment areas, suggesting gastropod anatomy, have be-
en to date recognized in ten bellerophontiform genera.
These are Bellerophon (Knight 1947, Peel 1972, 1982,
Horny 1993, 1995, 1996b), Sinuites (Knight 1947,
Peel 1980, Runnegar 1981, Horny 1990, 1991a, 1992),
Salpingostoma (Peel 1972), Tremanotus (Peel 1972),
Megalomphala (Peel 1976), Sylvestrosphaera (Peel
1980), ?Bucania (Runnegar 1981), Strangulites
(Horny 1990, 1991a), Carinaropsis (Peel 1993), and
Bubovicus (Horny 1993, 1995). (The circumbilically
positioned muscle scar reported in Sinuitina by
Rollins, Eldredge and Spiller 1971 seems to be not ful-
ly certain.) Eight bellerophontiform genera are known
to be tergomyans, as indicated by their dorsally positi-
oned main retractor muscle scars [Cyrtonella (Wenz
1940, Rollins 1969, Rollins, Batten and Spiller 1971),
Yochelsonellis (Horny 1962), Cyclocyrtonella (Horny
1962, 1996), Cyrtolites (Horny 1965), aff. Sinuitopsis
(Rollins and Batten 1968), Sinuitopsis (Dzik 1981,
Homy 1991b), Thoralispira (Horny and Vizcaino
1995), Gamadiscus (Horny 1996a), and Carcasson-
nella (Horny and Peel 1996)].

During the current investigation of the Ordovician
gastropods and tergomyans (the project "The
Ordovician of Bohemia as a stratigraphical standard
for the Mediterranean region"), a specimen of
Grandostoma bohemicum (Perner, 1903) has been
found showing the retractor muscle attachment areas.
The specimen comes from the Zahofany Formation,
Caradoc (Beroun), from a temporary outcrop in Praha-
Michle. Another specimen with a less well preserved
retractor muscle attachment area comes from the base
of the Bohdalec Formation, Caradoc (Beroun), from
the abandoned brick-yard at Praha-Hloub&tin.

The finds are important as they help to classify
Grandostoma among the bellerophontoidean gastro-
pods, i. e. those possessing circumbilically located re-
tractor muscle attachment areas. The number of the
bellerophontoidean gastropods, verified on the basis
of muscle scars, thus increases to eleven genera.

All described and figured specimens are deposited
in the Department of Palaeontology, Natural History
Museum, National Museum, Prague.

Systematic palaeontology

Class Gastropoda Cuvier, 1797

Sub-class Prosobranchia Milne Edwards, 1848

Order Archaeogastropoda Thiele, 1925

Sub-order Bellerophontina Ulrich and Scofield,
1897

Superfamily Bellerophontoidea M’Coy, 1851

Family Bellerophontidae M’Coy, 1851

Sub-family Bucaniinae Ulrich et Scofield, 1897

Genus Grandostoma Horny, 1962

Type species. Salpingostoma grande Barrande in
Perner, 1903; Upper Ordovician, Ashgill
(Kralodvor), Bohemia.

Diagnosis. Shell small to medium large (up to 65
mm  wide), narrowly phaneromphalous, immature
whorls of reniform profile, slightly embraced; final
whorl bell shaped, expanding into a wide, almost flat,
tangential aperture with a wide, shallow posterior si-
nus and a deeper, v-shaped anterior sinus with a roun-
ded apex, generating no selenizone throughout the
ontogeny; parietal extension not developed; transverse
and discontinuous spiral sculpture; two equivalent, te-
ar-like, circumbilically positioned, retractor muscle
scars.
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Grandostoma bohemicum (Perner, 1903)

1903 Carinariopsis bohemica Perner, 1903; Perner, in
Barrande, Syst€me Silurien etc., IV, 1, PL 88,
figs 41, 42, and Text-fig. 66a-b (holotype by
monotypy, NM - L. 5652).

1903 Carinariopsis catenularia Perner, 1903; Perner,
ibidem, P1. 85, fig. 16 (paralectotype NM - L
10838); Pl. 88, figs 43, 44, and Text-fig. 65a-¢
(lectotype NM - L 5654, paralectotype NM - L.
5655).

1903 Carinariopsis Sardesoni Perner, 1903; Perner,
ibidem, Pl. 85, figs 17, 18, and Text-fig. 67 (ho-
lotype by monotypy, NM - L. 5653).

1903 Bucania delicatula Perner, 1903; Perner, ibidem,
Text-fig. 109a-c (lectotype, NM - L 5657, para-
lectotype, NM - L. 5658),

1963 Grandostoma bohemicum (Perner, 1903);
Horny, Lower Paleozoic Bellerophontina etc.,
pp. 84, 85, PL. 10, figs 1-6, PL. 11, figs I, 2.

Description. For detailed description see Horny
1963, p. 85.

The recently studied material yields more data
about the gross shell morphology, shell wall and the
retractor muscle scars.

Shell shape. In gross shell morphology,
Grandostoma bohemicum resembles both Bucania and
Bucanopsis. Expansion of the whorls is less rapid than
in Carinaropsis; umbilici in the internal moulds are
wide, showing 3 '/> whorls. All whorls, including the
periphery of the final whorl (with the exception of the
apertural flare), are regularly coiled in a logarithmic
spiral. The posterior part of the extended aperture tou-
ches and slightly embraces the dorsum of the carly fi-
nal whorl. Although a plate-like extension is not
developed, the inner profile of some of the internal
moulds of adult specimens shows a slight irregularity
in the place where the shell was thickest.

Shell wall. Specimens from decalcified concreti-
ons have dissolved shell. The empty space is widest at
the umbilical sides of the final whorl, where it reaches
0.40 mm in the specimen studied (NM - L 31167),
which is about 20-25 mm long. In the incomplete, im-
mature specimen L 31170, about 20 mm long and pre-
served in a carbonate oolite, the recrystallized shell is

Fig. 1. Grandostoma bohemicum
(Perner, 1903). Specimen NM - L.
31168. Left (a) and right (b) sides
of an incomplete internal mould
(after the photographs on PI. I,
figs 3 and 7). Orig.

0.30 mm thick at the dorsum and 0.55 mm at the um-
bilical slope. Structure of the shell wall is unknown.

Muscle attachment areas. The immature specimen
NM - L 31167 with preserved muscle scars is an in-
complete internal mould, lacking most of the adaper-
tural part of the final whorl. The shell has been broken
prior to deposition in the sediment. The counterpart is
more complete, with partly preserved external suface
with sculpture. It may have measured 16mm (length)
and 20 mm (width) before breakage. The nodule, con-
taining a rich taphocoenosis, consists of fine, brown,
decalcified, originally carbonate, siltstone, and was
embedded in fine argillaceous shale. After splitting the
rock, the surface of the internal mould was covered
with dusty limonite. The surface of the internal mould,
including the muscle attachment areas, bears traces of
infaunal epibionts, originally attached to the internal
surface of the shell.

The functional parts of the muscle attachment are-
as are tear-like, positioned symmetrically on both um-
bilical walls and extending onto the shoulders. The
whole attachment area can be followed over 180° of
the volution. The anterior margin of the area is distant
only about 120° from the aperture. Observed from the
lateral shell side, its maximum width is 1.5 mm on a
whorl 3.8 mm high. Its addorsal margin almost rea-
ches the lateral periphery of the whorl. The addorsal
part of the area is about 0.05 mm sunken into the in-
ternal mould so that a ridge is developed bordering the
area addorsally and indicating the approximate thick-
ness of myostracum, which was not dissolved prior to
fossilisation (see Horny 1995). The wide, convex, an-
terior margin of the area passes down across the slight-
ly concave umbilical wall of the internal mould and
becomes invisible below the preceding whorl of the
spire. The addorsal part of the muscle attachment area
is irregularly, finely longitudinally striated. The func-
tional part of the attachment arca is divided by a
strong, oblique swelling, not passing over the addorsal
ridge, corresponding to a groove on the myostracum
surface. At least one more, shorter and weaker, swel-
ling is positioned adaperturally.

Another specimen, NM - L 31170, showing a we-
ak trace of the addorsal muscle area ridge, comes from
the Karlik oolite horizon, the base of the Bohdalec
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Fig. 2. Grandostoma bohemicum (Perner,
1903). Comparison of the internal moulds
of Bellerophon scaber (Perner, 1903)
(Silurian, Bohemia) and Grandostoma bo-
hemicum (Perner, 1903). Note the different
depth of the location of the retractor musc-
le attachment areas. Orig,

Formation, Praha Hloubé&tin (the old brick-yard).
While its outer shell sculpture is exceedingly well pre-
served, the surface of the internal mould, which is
partly exposed, does not show any details of the atta-
chment area except for two or three ill-defined spiral
structures. The distance of the anterior end of the rid-
ge from the presumed aperture, which is broken off, is
about 120°.

Discussion. In gross morphology, Grandostoma
bohemicum resembles “Bucanopsis“ calypso Perner,
1903. (This species represents a new genus, whith will
be described elsewhere.) Internal moulds of the juve-
niles of the two species are almost indistiguishable.
Internal moulds of adult G. bohemicum have a regu-
larly coiled shell, while the internal moulds of “B.
calypso possess a sharp angle en the ventral part of the
internal mould profile, corresponding to a parietal ex-
tension. The internal mould of the ventral whorl side
of the spire in “B.“ calypso bears a narrow, deeply cut
groove, corresponding to a longitudinal keel, lacking
in G. bohemicum. The shell wall on the lateral and um-
bilical sides of the final whorl is much thicker in “B. “
calypso. The “curled” outer shell sculpture, consisting
of growth lines and radially arranged rows of ripples,
discontinuous over the bigger growth increments, is
present in both taxa; nevertheless, the regular trans-
verse lines predominate in “B. “ calypso. The continu-
ous spiral grooves are more prominent in the juveniles
of the latter species, but may be absent in the adults
(this may be due to preservation). The spiral structures
in G. bohemicum, adjacent to the median dorsal zone,
have a tendency to join it at a very sharp angle in the
adapertural direction.

The small differences between both compared taxa
may reflect their close relationship. The greatest diffe-
rence is in the presence or absence of a slit. In fact, the
slit is short in “B. “ calypso (as is also common in spe-
cies of Bucanopsis Ulrich in Ulrich et Scofield, 1897,
Sphenosphaera Knight, 1945 and Carinaropsis Hall,
1847), but it generates a well-bordered selenizone
with lunulae. As the sinus/slit complex is a problema-
tic feature for systematics (see e.g. Horny 1963, 1994,
Bandel 1982, Yochelson 1982, 1984, Peel 1991,
Horny and Peel 1990), it can hardly be resolvad whet-
her we are concerned with phylogenetically related or
homeomorphic taxa.

The muscle attachment areas are similar to those in

Bellerophon Montfort, 1808, described by Peel (1972,
1982) and Horny (1995, 1996). Although preservation
does not allow to study the details, the scars have si-
milar shape and continuously develop through ontoge-
ny. The functional part of the attachment area is
slightly wider in Grandostoma. Interesting is an obli-
que, dorso-aperturally radiating swelling, obliquely
crossing the attachment area in antero-dorsal direction
and periodically originating adaperturally. It probably
indicates the place of deeper insertion of the strands of
muscle scars which operated clamping. They have si-
milar direction as the oblique swellings described by
Peel 1972, 1982 and Horny 1995, 1996 which, howe-
ver, represent lateral impressions of muscle strands
outside the attachment area. An important difference is
in the depth of the attachment areas within the shell,
The anterior margins of the attachment areas are about
210-250° deep in Bellerophon scaber (Perner, 1903)
and 180-270° in Bubovicus tardus (Barrande in Perner,
1903) (both Silurian species protected themselves by a
deep withdrawal), and only 120° in Grandostoma bo-
hemicum, which protected itself by clamping. It is sus-
pected that the functional parts of the muscle
attachment areas in Bucaniinae and Tremanotiriae,
when found, will have a similar shape and location,
Principially, the retractor muscle scars of
Grandostoma resemble also the scars described by
Peel (1993) in Carinaropsis which are, however, adap-
ted to a flat shell with reduced coiling and with a func-
tion of retractors, emphasized by a specialized
morphology of aperture.

Linsley (1978, p. 199), when restoring Ptomatis,
mentioned the columellar retractor muscles, located in
a characteristic bellerophontoidean position, about one
half volution inward from the aperture. This position
would allow protection of the animal by deep withdra-
wal into the shell. Linsley presumed that the pustulose
parietal deposit on mature specimens of Promatis can
be interpreted as an insertion area for the retractor
muscles. He argued that, in connection with the deve-
lopment of a flaring aperture, clamping presumably
would become more important than deep withdrawal,
and the columellar muscle insertions would migrate to
the parietal lip. As shown by Peel (1993), the withdra-
wal/clamping problem in Carinaropsis (and similarly
in “Bucanopsis* calypso and even Ptomatis) has been
solved by a shelf-like or plate-like projects of parietal
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deposits, without the necessary transfer of the retractor
muscle insertions. Thus, maximum effectivity of the
retractor muscles both in the juveniles (by withdrawal)
and the adults (by clamping) was acquired.

Mode of life

In the Zahofany Formation, Grandostoma bohemicum
occurs in silty shales or silty carbonate nodules, toget-
her with rich epibenthic fauna of Drabovia
Community, which corresponds to the benthic assem-
blage 3 of Boucot (HavliCek 1982, Havli¢ek in
Chlupéé et al. 1992). It is most frequent in the eastern
part of the Barrandian area, where the sea was shallo-
wer (Lodé&nice, terriory of Prague). The taphocoenoses
contain common brachiopods (Drabovia, Onniella,
Horderleyella), bivalves (Ctenodonta, Modiolopsis,
Praeleda), hyolithes (Eumorpholites, Elegantilites),
tergomyans (Sinuitopsis), gastropods (Bucanopsis,
Lophospira), trilobites (Dalmanitina, Pharostoma,
Marrolithus), echinoderms (Aristocystites, Codia-
cystis), and others. Trilobites are almost always dis-
articulated, but bivalves are mostly complete and ter-
gomyans and the majority of gastropods usually do not
exhibit any serious damage by transport. In the
Bohdalec Formation, Grandostoma bohemicum
occurs in similar conditions but in only slightly diffe-
rent assemblages (Onniella, Aegiromena, Sinuitopsis,
Sokhretia, Eudolatites, Flexicalymene, and others).

Several authors assumed (e.g. Peel 1975, 1991,
Horny 1989, Horny and Iordan 1994, Waldman 1992)
that different epibenthic genera of bellerophontaceans
with explanate shells in maturity were adapted to life
on the surface of soft substratum. Different or modifi-
ed opinions were expressed by Linsley (1978, in
Ptomatis) and Peel 1993 (in Carinaropsis). Immature
shells of Grandostoma bohemicum had tangential,
non-explanate apertural margin.

As the mature and immature specimens of
Grandostoma bohemicum often appear together in ta-
phocoenoses, and the shells are usually not damaged
by transport, it is probable that populations of diffe-
rently aged animals lived together. It is suspected, the-
refore, that the origin of an explanate aperture may
have been connected with sexual maturity. The silty
and clayey bottom of the Berounian sea really offered
varied conditions during the deposition of the
Zahotany and Bohdalec Formations. Grandostoma
bohemicum can be restored as an epibenthic bellero-
phontoidean gastropod living on firm but penetrable
deposit, inhabited by a rich fauna of small bivalves
and an abundant semiinfaunal tergomyan Sinuitopsis
neglecta Perner, 1903 (Horny 1991b). Rather flat shell
and almost circular outline of aperture with a greater
width than length may indicate reduced mobility (see
discussion concerning Pfomatis in Linsley 1978, who
suggested life on a firm clayey or silty substrate, pos-
sibly as a sluggish grazer or deposit feeder in rank 5

6 ' ' ' ' 5fnm

Fig. 3. Grandostoma bohemicum (Perner, 1903). Left laternal side
of the specimen NM - L. 31173 with partly preserved shell, showing
a large shell repair with deviated growth structures, probably after a
failed predation. Fine increments omitted. See Pl II, fig. 7. Orig.

for speed in this genus). Simultaneous occurrence of
the juvenile and adult specimens of G. bohemicum can
be explained by different modes of protection: the ju-
veniles protected themselves by withdrawal and the
adults, probably inhabiting firmer and more exposed
substrata, protected themselves by clamping.

Shells of Grandostoma bohemicum are often asso-
ciated with mostly undamaged shells of “Bucanopsis
calypso, which highlights certain palacoecological
problems. The shell morphology of this species with
heavy parietal deposits and with an internal carina in-
dicates higher energy conditions, similar as in the ge-
nus Carinaropsis. According to Peel (1993), the
plate-like inductural extension (septum), the median
carina, and the reduced coiling in Carinaropsis allo-
wed the most powerful exploitation of the retractor
muscle complexes for effective clamping in high-cner-
gy conditions. In “Bucanopsis“ calypso, however, the
plate-like parietal deposits are less intensively develo-
ped and the coiling of the spire is not reduced. “B. “ ca-
Iypso may have lived on more exposed parts of the
silty to sandy elevations of the sea bottom, influenced
by storm waves, and the shells (perhaps still with the
animals) may have been transported to deeper parts of
the basin.

Shell repair

Several specimens of Grandostoma bohemicum and
“Bucanopsis" calypso have been found showing tra-
ces of injury, mostly at the anterolateral shell margin
where the shell was thinnest. If compared with other
contemporary gastropods and tergomyans, the percen-
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tage of pathological specimens is incomparably high.
This may be due to the shape of a flat, relatively large
shell, probably easily transportable together with the
animal during storms. The majority of injuries are, ho-
wever, interpreted a result of failed predation.

In the specimen NM - L 31168, the right side of an
initial part of the final whorl was probably repeatedly
injured by breaking off the thin shell margin at the
aperture. The breakage has a characteristic bow-sha-
ped course and undoubtedly caused a change of direc-
tion of the radial sculpture elements (PI. II, fig. 8).
This type of injury also appears in shells of
“Bucanopsis“ calypso.

A larger injury can be seen in the juvenile speci-
men NM - L 31173 (PL 11, fig. 7). A triangular part of
the left shell margin was lost and the empty place has
been gradually repaired with the shell matrix bearing
differently shaped sculpture. This injury may be inter-
preted as failed predation (for similarly shaped injuri-
es see Peel 1984).

Systematic position of Grandostoma

The Subfamily Grandostomatinae Horny, 1962, estab-
lished within the Family Sinuitidae Dall in Zittel-
-Eastman, 1913 to contain sinuate bellerophontoideans
with explanate aperture, included Grandestoma
(Middle-Upper Ordovician), Ptematis Clarke, 1899,
and ? Patellostium Waagen, 1880 (both Middle
Devonian). Accepting the systematic criteria adopted
by Knight et al. 1960, Horny (1962) thus respected the
presence or absence of the slit-selenizone complex as
an important, suprageneric feature criterion.
Nevertheless, he pointed out (p. 84) that future inves-
tigations may show an existence of transitions betwe-
en sinus and slit in this group of bellerophontids (even
during the ontogeny) and that the genus Grandostoma
may be regarded artificial. Since being described in
1962, Grandostoma has been mentioned by several
workers; Rollins 1966, Peel 1975, 1991, Rohr and
Yochelson 1990, Wahlman 1992, and Horny and
Iordan 1994. The genus has not been reported outside
Bohemian massif as yet.

In 1975, Golikov and Starobogatov translated
Grandostomatinae to the Family Grandostomatidae,
within the Superfamily Bellerophontoidea McCoy,
1851. Waldman (1992) accepted the family level, aga-
in, under the Superfamily Bellerophontoidea.

In 1991, Peel re-investigated the genera Bucania,
Salpingostoma, and Megalomphala, discussing their
functional morphology and showing the problems
concerning their systematic delimitation. Mentioning
Grandostoma, he stated (p. 94) that “In form,
Salpingostoma  megalostoma resembles
Grandostoma, from which it is distiguished by the ab-
sence in Horny’s genus of a slit and subsequent sele-
nizone.* As far as the general shape of the anterior part
of the aperture with slightly convex sides of sinus is

concerned, Grandostoma bohemicum particularly re-
sembles immature specimens of Bucania squamosa
(Lindstrom, 1884) as figured by Peel 1991 (Fig. 9, p.
83).

Following the results of the Peel’s study of the sal-
pingostomatiform and related bellerophontoidean gas-
tropods (1991), it seems appropriate to abandon the
Subfamily Grandostomatinae (and, logically, the
Family Grandostomatidae) and to accommodate
Grandostoma in the Subfamily Bucaniinae within the
Family Bellerophontidae. Another reason is our better
present knowledge of the Family Sinuitidae posses-
sing characteristic features, absent in the bucaniin bel-
lerophonts (more or less globose, tightly coiled shell,
usually protruding shield-like lateral lobes, in Sinuites
secondary shell deposits and probably semiinfaunal or
infaunal, perhaps predatory mode of life in many spe-
cies (see Peel 1980, 1984, 1991, Horny 1992, 1996b).

Circumbilically positioned retractor muscle scars
in Grandostoma correspond with placement of the
musculature in Salpingostoma Roemer, 1876 and
Megalomphala Ulrich in Ulrich et Scofield, 1897,
described by Peel in 1972 and 1976. Tremanotus Hall,
1865, a representative of a closely related subfamily
Tremanotinae Peel, 1972, possesses similar structures.
While in all three genera only spiral traces associated
with shell musculature have been ascertained, even the
adapertural, tear-like, functional part of the muscle at-
tachment is present in Grandostoma.

Pedal muscle insertions of ? Bucania, described in
two specimens of ? Bucania christianiae (Koken,
1925) including the lectotype by Runnegar 1981, are,
however, rather difficult to explain. The reproduction
of photographs may be not clear enough (p. 312, fig.
1, A-E), but the short elevation located transversely on
the circumbilical shoulder is not comparable with the
morphology of any of the retractor muscle attachment
areas in the genera of the Family Bellerophontidae
(Peel 1972, 1976, 1982, 1986, 1991, 1993, Horny
1995, 1996b). Nevertheless, their position in the cir-
cumbilical position confirms that the taxon does not
show a tergomyan morphology.

The gross shell morphology of Grandostoma, es-
pecially G. bohemicum, also resembles that of
“Bucanopsis* calypso. This species, however, posses-
ses a short slit generating a selenizone, and an extensi-
on of parietal deposits developing the clamping effect
of the animal. This extension is even more developed
in Carinaropsis, where it is combined with a reducti-
on of coiling of the spire (sce Peel 1993 who explai-
ned the functional morphology of this genus).

Acknowledgements. 1 wish to thank to John S. Peel
(Uppsala University) and Rudolf I. Prokop (National
Museum, Prague) for reviewing the manuscript. The
research has been supported by the Grant Agency of

the Czech Republic, Grant No 205/94/0759.
Submitted October 20, 1996



228

Journal of the Czech Geological Society 41/3-4(1996)

References

Bandel, K. (1982): Morphologie und Bildung der friihontogenetis-
chen Gehause bei conchiferen Mollusken. - Facies, 7, 1-198.

Dzik, J. (1981): Larval development, musculature, and relationships
of Sinuitopsis and related Baltic bellerophonts. - Norsk geol.
Tidsskr.,, 61, 111-121. Oslo.

Golikov, A. N. - Starobogatov, J. 1. (1975): Systematics of proso-
branch gastropods. - Malacologia, 15, 185-232.

Havlicek, V. (1982): Ordovician in Bohemia: development of the
Prague Basin and its benthic communities. - Sbor. geol. V&d,
Geol., 37, 103-136. Praha.

(1992): Ordovik. In: I. Chlupdc et al. (1992): Paleozoikum
Barrandienu (kambrium-devon). Ces. geol. fist., 1-292, Praha.

Horny, R. J. (1962): New genera of Lower Paleozoic
Bellerophontina. - V&st. UstE. Ust. geol., 37, 463-466. Praha.
(1963a): Lower Paleozoic Bellerophontina (Gastropoda) of
Bohemia. - Sbor. geol. V&d, Paleont., 2, 57-164. Praha.

- (1963b): On the systematic position of the cyrtonelloids
(Mollusca). - Cas. Nar. Muz., Odd. pfirodovéd., 132, 90-91.
Praha.

- (1965a): On the systematic position of Cyrtolites Conrad, 1838
(Mollusca). - Cas. Néar. Muz., Odd. pfirodov&d., 134, 8-10.
Praha.

- (1965b): Cyrtolites Conrad, 1838 and its position among the
Monoplacophora (Molusca). - Acta Mus. nat. Pragae, B, Hist,
nat., 21, 57-70. Praha,

- (1989): Bellerophacmaca gen. n. (Mollusca) and
Palaelophacmaea Donaldson, 1962 (Coelenterata), an example
of homeomorphy in invertebrate palaeozoology. - Cas. Nér.
Muz. Praha, R. pfirodovéd., 154, 119-124. Praha.

- (1990): Muscle scars in Sinuites (Strangulites) from the
Ordovician of Bohemia. - Cas. Nar. Muz. Praha, R. pfirodovéd.,
155, 109-118. Praha.

- (1991a): Additional information about the muscle scars of
Sinuites (Strangulites) (Mollusca). - Cas. Nar. Muz. Praha, R.
piirodov&d., 156, 46-48. Praha.

- (1991b): Shell morphology and muscle scars of Sinuitopsis ne-
glecta Perner (Mollusca, Monoplacophora). - Cas. Nar. Muz.
Praha, R. pfirodovéd., 157, 81-105. Praha.

- (1992): Muscle scars in Sinuites (Mollusca, Gastropoda) from
the Lower Ordovician of Bohemia. - Cas. Nar. Muz. Praha, R.
pfirodovéd., 158, 79-100. Praha.

- (1993): Retractor muscle scars in the Bohemian Silurian belle-
rophontacean gastropods Bellerophon and Bubovicus; a com-
parison with the muscle scar patterns in the sinuitids and the
cyrtonellid tergomyans. - Paldont. Ges., 63. Jahrestagung,
Abstr.: 13, 14. Praha.

- (1994): Shell morphology and ontogeny of the Lower Devonian
murchisoniacean gastropod Branzovya maturoglabra. - Cas.
Nar, Muz., R. pfirodovéd., 163, 81-87. Praha.

- (1995): Muscle attachment areas in the Silurian bellerophonta-
cean gastropods Bellerophon scaber (Perner) and Bubovicus
tardus (Barrande in Perner). - Acta Mus, nat. Pragae, Ser. B,
Hist. nat., 50, 13-24. Praha.

- (1996a). Retractor muscle scars in Gamadiscus (Mollusca,
Tergomya. - V&st, Ces. geol. Ust., 71, 243-247. Praha.

- (1996b): A further specimen of Bellerophon scaber (Perner)
(Gastropoda) with preserved retractor muscle scars (Silurian,
Bohemia). - Cas. Nér. Muz. Praha, R. pfirodov&d., 165, 85-90.
Praha.

Horny, R. J. - lordan, M. (1994): Silurian and Devonian Gastropoda
of Romania. - Cas. Néar. Muz., R. pfirodovéd., 162, 71-85.
Praha.

Horny, R. J. - Peel, J. S. (1996): Carcassonnella, a new Lower
Ordovician bellerophontiform mollusc with dorsally located re-
tractor muscle attachments (Class Tergomya). - V&st. Ces. geol.
Ust. 71, 305-331. Praha.

Horny, R. J. - Vizcaino, D. (1995): Thoralispira, a new Lower
Ordovician cyrtonellid genus (Molusca, Tergomya) from the
Montagne Noire, southern France. - V&st. Ces. geol. Ust., 70,
25-41. Praha.

Knight, J. B. (1947): Bellerophont muscle scars. - J. Paleont, 21,
264-267.

Knight, J. B. - Cox, L. R. - Keen, A. M. - Batten, R. L. - Yochelson,
E. L. - Robertson, R. (1960): Systematic descriptions
(Archaeogastropoda). In: R. C. Moore (ed.): Treatise on
Invertebrate Paleontology, Part I (Mollusca 1), 1169-1310. -
Geol. Soc. Amer. and Univ. Kansas Press, Lawrence.

Linsley, R. M. (1978): Locomotion rates and shell form in the
Gastropoda. - Malacologia, 17, 193-206.

Peel, J. S. (1972): Observations on some Lower Palaeozoic trema-
notiform Bellerophontacea (Gastropoda) from North America.
- Palaeontology, 15, 412-422. London,

- (1975): Anapetopsis, a new Late Silurian gastropod from Nova
Scotia. - Can. J. Earth Sci., 12, 509-513. Ottawa.

(1976): Musculature and systematic position of Megalomphala
tacnia (Bellerophontacea, Gastropoda) from the Silurian of
Gotland. - Bull. geol. Soc. Denmark, 25, 49-55. Copenhagen.

- (1977): Systematics and palaeontology of the Silurian gastro-
pods of the Arisaig Group, Nova Scotia. - Biol. Skr. Dansk
Videnskabs. Selsk., 21, 1-89. Copenhagen.

- (1980): A new Silurian retractile monoplacophoran and the ori-
gin of the gastropods. - Proc. Geol. Ass., 91, 91-97. London.

- (1982): Muscle scars in Bellerophon recticostatus (Mollusca) from
the Carboniferous of Ireland. - J. Paleont., 56, 1307-1310.
Lawrence.

- (1985): Autecology of Silurian gastropods and Monoplacophorans.
- Spec. Pap. Palaeontology, 32,165-182. London.

- (1986): Muscle scars in Porcellia (Gastropoda,
Pleurotomariacea) from the Carboniferous of England. - Bull.
geol. Soc. Denmark, 35, 53-58. Copenhagen.

- (1991): Salpingostomatiform and related bellerophontacean
gastropods from Greenland and the Baltic region. - Bull. gren-
lands geol. Unders., 161, 67-116. Copenhagen.

- (1993): Muscle scars and mode of life of Carinaropsis
(Bellerophontoidea, Gastropoda) from the Silurian of
Tennessee. - J. Paleont., 67, 528-534. Lawrence.

Perner, J. (1903): Gastéropodes. In: J. Barrande: Systéme Silurien
du centre de la Bohéme, 4, 1, I-XI, 1-164. Prague.

Rohr, D. M., - Yochelson, E. L. (1990): An unusual new bellero-
phontacean gastropod from the Ordovician (Whiterockian) of
Nevada, - J. Paleont., 64, 956-960. Lawrence.

Rollins, H. B. (1966): Morphological observations on the bellero-
phont Ptomatis patulus (Hall) (Gastropoda, Bellerophontacea).
- Amer, Mus. nat. Hist., Novitates, 2242, 1-7. New York.

Rollins, H. B. (1969): The taxonomic position of Cyrtonella mitella
(Hall) (Mollusca, Monoplacophora). - J. Paleont., 43, 136-140.
Lawrence.

Rollins, H. B. - Batten, R. L. (1968): A sinus-bearing monoplaco-
phoran and its role in the classification of primitive molluscs. -
Palacontology, 11, 132-140. London.

Rollins, H. B. - Eldredge, N. - Spiller, J. (1971): Gastropoda and
Monoplacophora of the Solsville Member (Middle Devonian,
Marcellus Formation) in the Chenango Valley, New York State.
- Am. Mus. nat. Hist. Bull., 144(2), 133-170. New York.

Runnegar, B. (1981): Muscle scars, shell form and torsion in
Cambrian and Ordovician univalved molluscs. - Lethaia, 14,
311-322, Oslo.

Wahlman, G. P. (1992): Middle and Upper Ordovician symmetrical
univalved mollusks (Monoplacophora and Bellerophontina) of
the Cincinnati arch region. - U. S. geol. Surv. prof, Pap., 1166-
0, 01-0213. Washington.

Wenz, W. (1940): Ursprung und frihe Stammesgeschichte der
Gastropoden. - Arch. Molluskenk., 72, 1-10. Berlin.

Yochelson, E. L. (1982): Mollusques Monoplacophores and
Gastropodes. In: C. Babin et al.: Brachiopodes (Articulés) et
Mollusques (Bivalves, Rostroconches, Monoplacophores,
Gastropodes) de 1’Ordovicien inférieur (Tremadocien-
Arenigien) de la Montagne Noire (France méridionale). - Mém.
Soc. Etud. Sci. Aude, 51-59. Carcassonne.

- (1984): Historic and current considerations for revision of
Paleozoic gastropod classification. - J. Paleont., 58, 259-269.
Lawrence.



Journal of the Czech Geological Society 41/3-4(1996) 229

Grandostoma: dal3i bellerofontiformni mé&kkys s cirkumbilikalnimi vtisky retraktorii (Gastropoda,
Bellerophontoidea)

Pri revizi bellerofontidnich mkky3i z barrandienského ordoviku (v rdmei grantu 205/94/0759, Cesky ordovik) byly objeveny cirkumbilikdlni
svalové vtisky u dvou jedinch druhu Grandostoma bohemicum (Perner, 1903), Nejlépe zachovany vtisk je u jedince nalezeného v konkreci ze
zahofanského souvrstvi z Prahy-Michle, druhy jedinec se zbytky vtisku pochizi z karlického obzoru (bdze bohdaleckého souvrstvi) z byvalé
cihelny v Praze-Hloubé&ting.

Druh Grandostoma bohemicum mgl soumérny parovy vtisk v cirkumbilikalni oblasti, v hlavnich rysech shodny s vtiskem popsanym u ng-
kolika druhit rodu Bellerophon. Tento tvar vtisku a jeho umist&ni u bellerofontiformnich mékkySa jsou v soudasné dob& povaZovany za jedny
ze zdsadnich znaki tfidy Gastropoda. Podobné vtisky retraktord ji2 byly nalezeny, krom& rodu Bellerophon, napf. u rodit Bubovicus,
Carinaropsis, Megalomphala, Salpingostoma, Strangulites, Sylvestrosphaera, Tremanotus. Bellerofontiformni meékky3i s dorzdlng umisténymi
vtisky retraktord, Zasto v nekolika soum&mych pérech, jsou povaZovéni za pfislusniky ttidy Tergomya; sem patti napk. rody Carcassonnella,
Cyrtonella, Cyrtolites, Gamadiscus, Sinuitopsis.

Rod Grandostoma s andlnim sinem v apertufe je fazen do podgeledi Bucaniinae, jeZ je, mimo jiné, charakterizovana roz§itenym tstim uli-
ty. Tito epibentiti plZi méli mimotadné vyvinutou schopnost pfitisknout obisti k podkladu v pipad¥ nebezpedi. Druhy G. bohemicum a mor-
fologicky podobny “Bucanopsis*calypse Zily pomémé hojng v mél&im prostfedi sedimentace zahofanského a bohdaleckého souvrstvi, jei bylo
charakteristické pro dne$nf oblast mezi Berounem a Prahou, v&etn& dzemi velké Prahy.
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R. J. Horny: Grandostoma: an additional bellerophontiform mollusc with circumbilical retractor muscle attachment areas (Gastropoda,
Bellerophontoidea) (PL. 1)

Grandostoma bohemicum (Perner, 1903)

1, 2 - specimen L 31170, Bohdalec Fm., Praha-Hloubgtin. 1 - left side with partly exposed internal mould, x5.5; 2 - enlarged part of the mould
showing a weak ridge bordering the retractor muscle attachment area, and the at least two parallel spiral structures within the area, x6.

3-7 - specimen L 31167, Zahofany Fm., Praha-Michle, 3-5 - left side in various lightening to show the left attachment area with periodical
swellings (3 - x9; 4 - x14) and fine spiral striae (5 - x14); 6, 7 - right side with a wide retractor muscle attachment area, x7; 6 - oblique la-
teral view to show the morphology of the umbilical wall; 7 - lateral view.

Specimens on both plates coated with ammonium chloride.
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R. J. Horny: Grandostoma: an additional bellerophontiform mollusc with circumbilical retractor muscle attachment areas (Gastropoda
Bellerophontoidea) (P1. II)
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Grandostoma bohemicum (Perner, 1903)

1-3 - specimen L 31170 (see PI. I, figs 1, 2). 1 - right anterior dorso-lateral view showing the development of the outer shell sculpture, x4; 2 -
dorsal emargination, x10; 3 - left postetior dorsolateral view showing the varied thickness of the shell, thickest latero-umbilically, x4.

4 - holotype NM L 5652, Zahofany Fm., Praha-Stéboholy. Internal mould of a fully adult specimen, oblique anterior dorsolateral view, x1.8.

5. 6 - specimen L 31167 (see P1. I, figs 3-7), latex impression. 5 - anterior view with anal emargination and slightly sunken mediodorsal "zo-
ne”, x0; 0 - oblique right lateral view showing typical outet shell seulpture, x4;

7 - specimen L 31173, Bohdalec Fm., Praha-Hloubétin. Left side of an immature specimen with a large shell repair with deviated growth struc-
tures, probably after a failed predation, x14;

8, 9 - immature specimen L 31168, Zahofany Fm., Praha-Michle. § - left side of an internal mould with a regularly coiled shell, x4; 9 - latex
impression with a repeated injury of the shell margin, x10.
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RECENZE

R. Gayer - I. Harris (eds) : Coalbed Methane and Coal
Geology. - Geol. Soc. Spec. Publ. 109, 344 str., 255 obrazka, foto-
grafii a tabulek. London 1996.

Ve Sborniku je shrnuto 24 pfisp&vki, které byly vesmés prezento-
viny v z4F 1994 na mezindrodni konferenci, uspofidané pracovni-
ky Dept. of Earth Sciences, University of Wales v Cardiffu. Je
pot&iitelng, Ze &tyfi z nich pfipravili, nebo se na jejich napsani spo-
lupodileli i &e3ti autofi. Clanky jsou rozdéleny do tfi tematickych
okruhti : sorbovany metan a jeho zasoby v USA a v Evropé, uhli ja-
ko zdroj a zdsobarna metanu a uhelné geologické vyzkumy ve vzta-
hu k sorbovanému metanu.

Nepochybné nejduleZit&ji je prvni skupina sedmi praci. Lze z
nich mj. ziskat fadu cennych informaci o z4sobéch a t&Zb& metanu a
o téZbé uhli v USA a v Evropé. Sbornik uvadi prici D. K. Murraye,
ktery odhaduje svétové zasoby metanu vazaného na uhelné sloje na
85-340 bil. m>. Jejich osvojeni zdvisi na vyuZiti moderni technolo-
gie vyvinuté v poslednich 20 letech v USA. K 1. 1. 1993 &inily z4-
soby metanu v USA 7,8-18,4 bil. m?, z toho zdsoby vyt&Zitelné se
odhadovaly asi na 4 bil. m*, TéZba sorbovaného metanu v USA
vzrostla ze 130 mil. m® v roce 1983 na 1,5 mld m® v roce 1992,
Vétsina z této produkce pochézi z panve San Juan (Nové Mexico a
Colorado), asi 17 % metanu bylo vyté€Zeno v panvi Black Warrior
(Alabama). Svétové zdsoby uhli odhaduje tento autor na 9,7-30 bil.
tun, z toho 90 % z nich leZi na severni polokouli (40,2 % na tzemi
byv. SSSR, 30,8 % v USA, 16,4 % v Cing, atd.). V roce 1990 bylo
vytéZeno celkem 4,7 mld t uhli, z toho asi 70 % Ccinila té€zba erné-
ho uhli (73 % z této hmotnosti bylo vydobyto v Cing&, USA, byv.
SSSR, Némecku, Polsku a Velké Britdnii). T. G. Fails hodnoti pét
evropskych panvi pfedhlubiiového typu a pfirovnava jejich karbon-
skou vyplii, uhlonosnost a odhad zasob sorbovaného metanu k ame-
rické panvi Black Warrior. Z hlediska vyskytu loZisek metanu
povaZuje za nejperspektivnéjsi net€zenou (tj. vychodni) ¢ast ruhrské
péanve a zépadni (taktéZ dosud nedobyvanou) &ast jihowaleské pén-
ve. Spekulativni, vzhledem k absenci potfebnych tdaji a intenziv-
nimu tektonickému postiZeni, jsou odhady v nedaleké panvi
bristolsko-sommersetské, zatimco panve oxfordska a kentskd jsou
povaZovany za mélo perspektivni z hlediska moZnosti objevu vy-
znamnéj§ich zdsob sorbovaného metanu. J. L. Knight et al. popisuji
vyvoj sloji zndmych z tzemi Selfového mofe lemujiciho Velkou
Britanii. K 1. 1. 1996 odhaduji objem zdsob sorbovaného plynu na
2,8 bil. m?, z toho vic neZ 50 % je znamo z j. &sti Severniho mofe.
Asi polovina zasob metanu je vazana na westphalské sloje (jde pre-
vadZné o suchy plyn), vétsi st zbyvajicich zdsob pochazi z jury
(vlhky plyn). Nejmocnéjsi sloje karbonského stafi byly ovéfeny v
pénvi Eubonia ve vychodoirském mofi, j. od ostrova Man. Vznikaly
na pfimofské akumulaéni plo§iné v ficnim a deltovém prostfedi.
Mezozoické sloje jsou zndmy z plo¥né méné rozséhlych pievazné,
tektonicky omezenych panvi. Mocnosti se piili§ neli¥i od sloji
westphalského staff. Vity byly doloZeny zejména na tizemi sv. od
Skotska a pfi v. okraji stfedni Anglie. Kiidové a tfetihorni hnédou-
helné sloje se vyskytuji v pomémé malych panvich. Kfidova uhli
byla ovéfena na Selfu j. od Anglie aj. a z. od Walesu. Ttetihorni (spi-
3e paleocenni aZ eocenni neZ oligomiocenni) nevelké vyskyty hng-
dého uhli jsou zndmy ze Severniho mofe sv. a s. od Skotska. V
dalSich dvou pracich hodnoti jejich autofi zdsoby sorbovaného me-
tanu na vzemi byv. zdpadniho Némecka. Podle D. Jucha je na
454x10° m* zésob &erného uhli vézano 1-10 m?/t sorbovaného ply-
nu. Zatimeo v ruhrské pdnvi je to asi 5 m>/t, v sarské panvi se od-
haduje aZ 7 m? plynu na tunu uhli. Naproti tomu U. Freudenberg et
al. odmitaji takové ryze mechanické ocenéni zasob a zdlraziuji, Ze
objem zésob sorbovaného plynu nezavisi pouze na uheln& petrolo-
gické stavbé a geochemickém charakteru sloji, ale Ze pfi jejich pro-
gnéznim ocenéni je nutné pouZit multidisciplinarni p¥istup a vzit v
tvahu i stratigrafii, tektoniku a hydrogeologii hodnocené pénve.
Tito autofi odhaduji obsahy sorbovaného plynu v uhelnych slojich
ruhrské panve na 0-15 m/t uhli. Radu novych Gdaji o n&kterych
velmi vyznamnych ruskych a ukrajinskych panvich najdeme v pra-
ci J. S. Marshalla et al. V tomto pfisp&vku je hodnocena uhlonos-

nost, zisoby a t&zba uhli a objem z n&ho uvoliiovaného plynu v do-
nécké, lvovsko-volyiiské a kuzngcké panvi. Ten, ackoliv roéné do-
sahuje objemu 4,5x10° m?, je vyuZivan pouze z 3,9 % (!). Pfitom
jeho zdsoby se pohybuji mezi 0,6-1,1x10'2 m3. Na tzemf
Spoletenstvi nezdvislych stdtd (SNS) se roéné vypousti do ovzdusi
7,2-8,9x10° m?, coZ je asi 20 % emisi metanu uvoliiovaného z ce-
losvétové t&Zby uhli. Je tieba si uvédomit, Ze SNS je po USA dru-
hym nejvétsim svétovym téZafem plynu. V roce 1993 ho zde bylo
vytdZeno 761x10° m3, z toho v Rusku 640x10° m>. Roéné je ex-
portovano 101x10% m® plynu, coZ predstavuje 40 % piijmu téchto
sttt v tvrdé meéné a piiblizné 25 % jeho spotfeby v celé Evropé.
Pokud jde o hmotnost vydobytého uhli, ta ve vétSiné stiti SNS
dlouhodobé klesd. Zatimco v roce 1988 se jen v ruskych panvich vy-
téZilo 274x10° t, v roce 1993 to bylo pouze 198x10° t. T&Zba ukra-
jinského i ruského uhli je stile vyznamné& dotovana stitem.

Druhy okruh €ldnki je nejpocetnéjsi. T¥i z t&chto praci se doty-
kaji problematiky jihowaleské ¢ernouhelné panve (JWP). R. Gayer
et al. se zabyvali valouny a velkymi deskovitymi ilomky uhli
(rafts), které se pomérné hojné vyskytuji v j. a jv. ¢asti této panve.
Studiem jejich stdfi, odraznosti a méfenim orientace puklin dokla-
daji mj. velmi rychlé prouhelfiovani westphalskych sloji a jejich nd-
slednou erozi a redepozici do jednotek bud mlad$ich, nebo (coZ je
Cast&jsi piipad) do jednotek pfiblizng stejné starych. T. Hathaway a
R. Gayer pojedndvaji o tektonice sz. asti JWP a na fadé pfiklada z
odklizii dokladaji hojné poru$eni sloji pfesmyky aZ plochymi ndsu-
ny. I. Harris et al. zjistili, Ze jihowaleské antracity nejsou vhodnym
potencidlnim zdrojem sorbovaného plynu vzhledem k jejich nizké
puklinové propustnosti. Velmi zajimavé jsou pfispévky C. L
Pattisona et al. a B. S. M. Faraje et al. Oba se tykaji puklin (listric-
kych ploch) v permském uhli bowenské pinve v Queenslandu v
Australii. Je v nich popsdna povaha, geneze a stafi puklin. Jsou roz-
li%eny &tyfi systémy puklin, je pojmenovén hlavni systém (face cle-
ats) a systém k nému kolmy (butt cleat). Autofi zjistili rozdily ve
stdfi i povaze mineralizace. Zatimco face cleats jsou vypliiovany
pfedevsim illitem a smésf illitu a chloritu, butt cleats obsahuji zpra-
vidla kalcit, Fe-kalcit, ankerit a siderit. K/Ar metodou bylo ovéfeno
rozdilné stifi (triasové) mineralizace face cleats (244-212+3 mil.
let), kterd probihala v hloubce do 1000 m a pfi teplotdch 70-80, resp.
170-100 °C. Mladsi karbonatovd mineralizace spada jiZ do obdobi
vynofovéni panevnich sedimentt v jufe aZ stfedni kfid& pfi teploté
asi 80 °C. Pozornost £tenafl si vedle ostatnich praci zaslouZi i stu-
die A. KoZu¥nikové, kterd dokladd rozdilné zastoupeni vodiku v
uhli v zévislosti na charakteru (propustnosti) bezprostiedniho nad-
loZi sloji (porézni nadloZi = sniZeny podil H a naopak).

V poslednim oddilu knihy je shrom4Zd&no deset praci, které ma-
ji vatah k problematice sorbovaného metanu spiSe volny, PovaZuji za
nutné upozornit z nich predeviim na pfispévek E. Lestera, v némz je
popsdna metodika automatizované macerdlové analyzy uhli vyvinu-
td pracovniky Univerzity v Nottinghamu. Dalsi €ldnky jsou vénova-
ny nejrazné&jsi problematice nékolika evropskych panvi. I. Sykorova
et al. prezentovali uhelné petrografickou a spektroskopickou cha-
rakteristiku uhli CR. G. J. Nowak se zamy31i nad prostfedim vzniku
sloji Zacléfského sousloji v polské &asti vnitrosudetské panve. J.
Barraza et al. doklddaji rozdily zastoupeni vybranych prvka v zi-
vislosti na velikosti zrna drcené frakce uhli. 1. Kostova et al. popi-
suji mineralogii, geochemiii a obsahy pyritu v subbitumennim uhli
pernické panve v Bulharsku. Autofi pozorovali ¢tyfi stadia minera-
lizace uhli této panve a rozlidili i nékolik druhii pyritu. Zjistili za-
stoupeni 37 stopovych prvkil ve slojich, z nichZ stoji za zminku
piedeviim vysoka koncentrace Co, Ni, Cu, Zn, Pb a As. Geologii tu-
reckych eocennich panvi Sorgun a Suluova, chemickou a petrolo-
gickou charakteristiku jejich subbitumennich uhli podavaji A. L
Karayigit et al.

Sbornik pfinasi obrovské mnoZstvi novych tdaji, z nichZ je v té-
to recenzi zdiraznéna pouze mald &st. Doporuduji ho k pedlivému
prostudovini viem uhelnym geologiim a petrologlim, protoZe v ném
mohou najit mj. i inspiraci pro svou dalsi prci. Je pfipraven s pe¢li-
vosti, kterd je v této fadg publikaci, vydavanych britskou Geologickou
spolecnosti, jiZ tradini. Kdo si sbornik objednal v&as, zaplatil za ngj
pouhych 20 liber v&etn& po3tovného. Jinak stoji 69 liber,
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