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StorcH P. (1988): Earliest Monograptidae {Graptolithina} in the lower Llandovery
sequence of the Prague Basin (Bohemia). — Sbor. geol. Véd, Paleont., 29, 9—48. Praha.

Abstract: Monograpnd graprolites (23 species and subspecies) of the genera Aravoe-
graptus, Coronograptus, Lagarograptus, Pribylograptus, biform monograptids (" Pernero-
graptus™), lobiferus group, the earliest Pristiograptus and Campograprus are described
from the Zelkovice Formation (lower Llandovery) of the Prague Basin, ranging in age
from the Cystograptus vesiculosus Zone to Demirastrites convolutus Zone. Coronograptus
gregarius maxiculus, Lagarograprus helenae and Monograpius havliceki are new, 0 are un-
named forms ; 12 are recorded for the first nme from Bohemia. The diagnosis of the genus
Campograptus has been emended. The stratigraphic value and evolution of the described
species and lineages are included.

1 Ustfedni sistav peologicky, Malostranské ndm. 19, 118 21 Praha 1

Introduction

The earliest monograptid graptolite in Bohemia (Atavograptus aravus) appears
in Cystograptus vesiculosus Zone. A more important part in the graptolite as-
semblages of the Prague Basin has been attained by monograptids in the following
Coronograptus cyphus Zone. Most of the earliest monograptid lineages continued
till the Dem. convolutus Zone, rarely up to the Monograptus sedgwickii Zone. The
M. sedgwickii Zone is marked by the advent of a new graptolite assemblage show-
ing new monograptid groups.

The present paper describes all monograptid species and evolutionary lineages
detected from the Cyst. vesiculosus — Dem. convolutus Zones interval (lower part
of the Zelkovice Formation) of the Prague Basin. The only exceptions are Rastrites
and Denurastrites described by PRieyL (1942), PRiBYL - MiUncH (1942) and also
some more advanced monograptid groups, the first members of which appear in
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the Dem. convolutus Zone (Monoclimacis crenularis, Pristiograptus regularis).

The species described from the Bohemian Silurian by PERNER (1897) and PRIBYL
(1941 a, b, 1945) are redescribed on the newly collected material in connection with
recent investigations of monograptid phylogeny and systematics published by OpuT
(1949), OBUT - SOBOLEVSKAJA - MERKUREVA (1968), SupBURY (1958), RICKARDS
(1974, 1976), RICKARDS - HUTT - BERRY (1977) and HUTT (1968, 1974). Systematic
descriptions are given of 23 species and subspecies of monograptids in this paper,
3 of them are new and 12 are recorded for the first ime in Bohemia ; 6 forms remain
unnamed because of badly preserved or fragmentary material. Also phylogenetic
relations of the Bohemian species are commented and depicted on tab. 2.

The composite generic diagnoses have been compiled in this paper, The most
probably polyphyletic genus “Pernerograptus” PRIBYL, 1941 embracing several
groups of biform monograptids with various thecal types could be included into
the genus Monograptus s. 1. or a new genus could be erected for each group of
biform monograptids. The first possibility has been preferred because of insuf-
ficient additional morphological informations given by not well-preserved speci-
mens from Bohemia. On the other hand, the diagnosis of Campograpius OsuT, 1949
has been emended and the genus has been considered as fully valid. All the species
are described on the material from the Prague Basin and compared with both
original and recent descriptions of several authors. The synonymies are restricted
to the original reference, most important and post-1970 references.

We can easily record several important events during the evolution of the earliest
monograptids. The most primitive generalized monograptid form — Atavograptus
ceryx (RICKARDS et HUTT) characterized by glyptograptid thecae occurs in (. per-
sculptus — Par. acuminatus Zone. Great radiation within the basal part of Cyst.
vesiculosus Zone (A. atavus Zone) gives rise to several groups of monograptids
characterized by various types of thecae — geniculate atavograptid thecae, n-
troverted pribylograptid thecae and straight elongated coronograptid thecae.
Geniculate lagarograptid thecae with ventral apertural processes appear for the first
time in the upper part of Cyst. vesiculosus Zone. Major evolutionary expansion of
biform monograptids with hooked proximal thecae (revolutus group and austerus
group) through the C. cyphus Zone is the second bigger step in monograptid evolu-
tion. Finally, the great diversification of the triangulate monograptids of the genera
Demirastrites, Rastrites and Campograptus in Dem. triangulatus Zone is the third
evolutionary explosion.

The majority of early monograptids is routinely used in practice for stratigraphic
correlation. They developed and diversified very quickly like all the new, evolution-
ary preadapted groups. With regard to their additional world-wide spreading, some
of them represent the important zonal guide fossils (Lagarograptus actnaces, Atavo-
graptus atavus, Coronograptus cyphus, Goronograptus gregarius and triangulate
monograptids). All important species were found in the Silurian of Bohemia
(STorcH 1986), their stratigraphical distribution is shown on tab. 1.
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The graptolites are mostly flattened without any compression and deformation.
The best-preserved rhabdosomes come from Béle¢ (Cyst. vesiculosus, C. cyphus
and Dem. convolutus Zone) and Tmai {Dem. convolutus Zone). Even tiny details
of apertures are well preserved in light, bleached siliceous shales. We are able to
observe all the structures of the siculae and thecae (apertural spines, sutures, hooks
and hoods) which are pressed through. Dark clayey or siliceous shales from Cerno-
Sice, Hldsnd Tiebaii, Karlik and Zadni T¥ebafi provided well-preserved graptolites,
too.

1. The measurement used for descripuons
of graptolites in this paper
a — length of the sicula, b — width of
the sicula (apertural diameter), ¢ -
distance between the sicular aperrure
and the point of origin of th 1, d --
length of th 1, e -- distance between
the sicular aperture and th 1 aperture,
f — length of the virgella, g — ZTRD»,
h — 2TRDy, i — height of th 2 {dorso-
ventral width of the rhabdosome at the
level of th 2 aperture), | — maximum
dorso-ventral width of the rhabdosome,
kil — thecal overlap, m — angle of in-
clination of the ventral thecal wall
(middle part of th 1), n — distal thecal
inclination (free ventral thecal wall),
o — 2TRDjg p — height of th 8,
r — width of thecal aperture

All the parametres of the rhabdosomes depicted on text-fig. 1 have been meas-
ured in as numerous as possible specimens. The thecal spacing has been measured
traditionally as the number of thecae in 10 mm both distally and most proximally.
Moreover, the two thecae repeat distance method (Howe 1983) appears to be the
most valuable in strongly curved rhabdosomes or in rhabdosomes with quck
change of thecal count from proximal to distal part. In the last note, the first non-
hooked theca is designated th n in biform monograpnds.

The present author assembled a large collection of the earliest monograptids
from the measured sections (STORCH 1986) from the Prague Basin (Barrandian).
This collection (sign. P8) is housed in the Geoclogical Survey, Prague. Moreover,
type material of A. Pfibyl and J. Perner (sign. NM) deposited in the National
Museum, Prague and collection of B. Boudek (sign. BB) deposited in Geological
Survey, Prague have been revised.
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Systematic part

Family Monograptidae LAPWORTH, 1873
Genus Aravograptus RICKARDS, 1974

Type species: Aowograptus Atavus Jones, 1909, p. 331, text-fig. 18b from the Llandovery,
Rheidol Gorge, Mid Wales; Original designation Rickarps 1974, p. 141.

Diagnosis: Rhabdosomes long, slender, usually slightly dorsally curved. Long
sicula reaches approximately up to the th 1 aperture. Thecae are generally elon-
gatedly glyptograptid, but strictly giyptograptid or almost monoclimacid 1n some
cases.

Evolutionary note: The earliest species — Atavograptus ceryx (RICKARDS
et HUuTT) from the G. persculptus Zone of Great Britain appears to be the
earliest recorded monograptid. A distinctive rhabdosome of A. ceryx with geni-
culate glyptograptid thecae is considered to be an ancestral form (HUTT - RICKARDS
1970, RickarDs 1974) of both all Aravegraptus species and other earliest mono-
graptids. Also a polyphyletical origin of uniserial graptolites could not be excluded,
which was proposed by BJERRESKoV (1975) on the basis of single rhabdosome with
climacograptid thecae, found in G. persculptus Zone of Bornholm. Also Arave-
graptus atavus 1s considered to have great importance in earliest monograptid evolu-
tion.

Atravograptus atavus ( JONES, 1909)
Pl 1, figs. 1, 2, 3; ext-fig. 24

1909 AMonograptus atavus sp. nov.; JONES, p. 531, wext-figs. 18a—d.

1911 Monograptus atavus JONES; ELLES - Woop, p. 403, pl. 39, figs. la—d, text-figs. 270b—e
(non a).

1970 Monograptus atavus JONES, 1909; RIcKARDs, p. 65, pl. 5, fig. 6, pl. 6, fig. 1; text-fig. 14, figs.
26, 30; text-fig. 15, text-fig. 16, fig. 6, text-fig. 18, fig. 6.

1970 Monograptus atavus JONES, 1909; HUTT-RICKARDS, text-figs. 3a, b.

1974 Atavograptus atavus {JONES); RICKARDS, pl. 9, figs. 1, 2.

1975 Monograptus atavus JONES, 1909; BJErresKov, p. 44, pl. 6, figs. G —H.

1975 Aravograptus atavus (JONEs, 1909); Hutr, p. 62, pl. 11, fig. 1; pl. 12, figs. 5, 9, 10.

Material : About 30 flattened specimens, mostly not well preserved fragments, both proximal and
distal parts.

Description: Very long rhabdosome (over 200 mm) has a slightly dorsally
curved proximal part. The thecae are simple tubes with a distinctive geniculum
shown on a sigmoidal ventral thecal wall. Thecal apertures are straight and per-
pendicular to the rhabdosome axis proximally and are slightly everted distally. The
sicula and most proximal thecae have not been found in Bohemian material. The
most slender proximal part of the rhabdosome is 0.5 mm wide and has thecae
numbered 7—8 in 10 mm. The free ventral walls incline at an angle of about 10° to
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Table 1

Stratigraphical distribution of the earliest monograptids in the Prague Basin (Barrandian,
Bohemia®
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the rhabdosome axis, thecae overlap up to 1{3 of their length. Maximum dorso-
-ventral width of 1.0—1.3(1.5) mm is reaching distally. The thecal count of distal
thecae is 7.5—9.5 in 10 mm, the inclination reaches up to 15° and thecal overlap
1/2.

Remarks and relations: The specimens from the Prague Basin well cor-
respond to those described by Rickarps (1970), HutT (1975) and BJERRESKOV
(1975) in general. A. atavus can be distinguished from the other atavograptids by
its greater dorso-ventral width and its slightly but distinctly geniculate thecae with
greater angle of inclination. There is also a typical dorsal curvature of A. aravus.

Horizon and localities : Cyst. vesiculosus Zone, more abundant in the upper
part of the zone, rarely in C. cyphus Zone. Praha - B&chovice, Praha - Repy, Bélet,
Hldsnd Tieban, Zadni Tiebail, Vockov.

Genus Pristiograptus JAEKEL, 1889

Type species: Pristiograptus frequens JAEKEL, 1889, p. 669, pl. 28, figs. 1, 2 from the Silurian
of Germany. Original designation.

Diagnosis: Rhabdosome straight, eventually slightly dorsally curved. Thecae
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simple, cylindrical, with straight or slightly ventrally curved free ventral thecal
walls and without any distinctive apertural processes. The apertures straight or
somewhat everted.

Evolutionary note: The earliest pristiograptids are recorded by HUTT (1975)
from the L. acinaces Zone (Cyst. vesiculosus Zone). Nevertheless, Pristiograptus
fragilis fragilis represent only one of the possible ancestors of the later pristio-
graptids. The second one appears to be Pristiograptus concinnus (LAPWORTH) from
the Dem. triangulatus Zone, which could well have originated a pristiograptid
lineage characterized by gradual loss of the geniculum accompanied with an in-
creasing robustness. Gradual loss of the geniculum in the sequence of 4. ceryx —
A. atavus — P. concinnus well corresponds to their stratigraphical succession as it
was mentioned also by Hutt (1975). The thecal shape of two last-named species
are very similar, P. concinnus has not yet typical straight thecal tubes such as typical
pristiograptids (P. regularis, P. nudus). The later development going from P, con-
cinnus to P. regularis includes distinctive changes in the shape of both thecae and
rhabdosome reflecting most probably important changes in colonial ecology. In
spite of the somewhat isolated position of P. concinnus in the earliest pristiograptid
evolution, the present author prefers to follow Rickarps (1970) and Hurr (1975)
and places P. concinnus into this genus.

Pristiograptus concinnus (LAPWORTH, 1876)
Pl1. VI, figs. 2, 3, 4; text-hig. 2B

1876 Monograptus concinnus sp. nov.; LAPWORTH, p. 320, pl. 11, figs. la -e.
1911 Monograptus concinnus Larwortd; ELLES - Woob, p. 368, pl. 36, figs. 5a —{, rext-figs. 240a

o d.
1965 Pristiograptus concinnus {LAPWORTH, 1867); OBUT - SOBOLEVSKAYA (et BONDAREV), p. 65, pl.

10, figs. 6, 7 (non 8, 9).

1970 Pristiograptus concinmus (LAPWORTH, 1876); Ricraros, p. 60, pl. 5, bg. 5.

1975 Pristiograptus concinnus (LAPWORTH, 1876); Hurtr, p. 537, pl. 12, figs. 1, 2, 7, B. {A long
synonymy was given by HuTT).

Material: 16 incomplete flartened specimens.

Description: The rhabdosome is very long (probably over 300 mm) and vari-
ously ventrally curved. It attains the maximum dorso-ventral width very gradually.
The proximal end with the sicula has not yet been found, nevertheless the most

—

2. Atavograptus atavus (JONES): A — P3 261, X 4. Prisnopraptus concinnus (LAPWORTH); B — Ps
264, x 3.5 (part of very long rhabdosome), Coronograptus gregarius gregarius (LAFWORTH) !
1 — P5245, X 3.5; ] — P8 248, % 3.5. Coronograprus gregarius maxiculus subsp. n.: H — P35
252, % 3.5 (holotype). Coronograpeus cyphus cyphus (LAPWORTH): K — BB 638, X 5; L. — BB
639, % 5. Pribvlograptus leptotheca (LAPWORTH): C — NM 35 0530, X 3. Monograptus austerus
austerus TornouisT: F — P§ 267, % 5; G — PS224, X 5; M — PS 233/1, » 5. Monograptus
austerus vulgaris HutT; D — P& 204, X 5 (mesial part in dewil); E — PS 205a, X 4.5
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proximal fragments initiated from the width of 0.3 mm and appear to be slip
curved dorsally. Such a slight dorsal curvature of proximal portion is mentic
also by HUuTT (1975). The longest incomplete specimen (over 200 mm) from
hemia increases from the initial width of 0.6 mm up to the most distal 0.8 mm.
maximum width recorded attains 0.85 mm. Simple tube-like pristiograptid th
of P. concinnus differ from atavograptid sigmoidal thecae. Thecal apertures o
concinnus are conspicuously broad, slightly everted more distally and they ace
for more than 1/2 the total dorso-ventral width of the rhabdosome. The th
overlap appears to be less than 1/4 proximally and up to 1/3 in the distal pat
the rhabdosome. Thecal inclination increases from the angle of 15° proximally
to 20° in distal thecae, Thecae number 8—=8.5 in 10 mm.

Remarks and relations: Bohemian material conforms to ELLES - Wor
(1911), RickarDs’ (1970) and Hutt’s (1975) descriptions. It could be distinguis
from the similar species of the genus Pribylograptus (Pribyiograptus ? jonest, Prib
graprus incommodus and Pribylograptus sandersoni) by its straight cylindrical th
without any introvertion. The additional differential features appears to be th
overlap, thecal inclination and thecal count. From the Aravograptus atavus (Jor
it differs by less overlapped thecae without a distinctive geniculum and by ¢
spicuously broad apertures. P. concinnus is well characterized finally by its flexi
and ventrally curved rhabdosome.

Horizon and localities: Zelkovice Formation, rarely in Dem. triangul:
and Dem. pectinatus Zones. Hldsnd Tfeba.

Genus Corenograptus OBUT et SOBOLEVSKAYA, 1968

Type species: Monograptus gregarius LAPWORTH, 1876, p. 317, pl. 10, fig. 12a from the Bir|
Shales of Dobb’s Linn, Scotland. Original designation OBUT et SOBOLEVSKAYA in: ORuT —
BOLEVSKAJA - MERKUREVA {1968), p. 92.

Diagnosis: Rhabdosome with moderate to strong dorsal curvature, mo
species relatively robust. Long straight tube-like overlapping thecae have sli;
rounded geniculum. Apertural region slightly everted, occasionally rather isola
Sicula often very long, more than 10 mm in some forms.

Evolutionary note: The genus Coronograprus almost certainly evolved fi
Atavograptus as was shown by Rickarps (1970), Hurt (1975) and RICKARE
HutT - BERRY (1977). Such an evolutionary step includes a distinctive increas
of robustness and curvature of the rhabdosome, connected with elongation of
thecae and sicula. As was recorded by the latter authors, the geniculation rem:
similar 10 Atavograptus. Both lineage of Coronograptus cyphus praematurus (T
HILL) - Coronograptus cyphus cyphus (LAPWORTH) and especially Coronogray
gregarius s.1. lineage are characterized by progressive elongation of the sicula. Si
a trend in C. gregarius appears to be accompanied by rapid decrease of the num
of thecal tubes in the graptolite colony. Substantial decrease of the number
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thecae on higher stratigraphical levels (upper part of Dem. convolutus Zone) pre-
sumably marks the extinction of the C. gregarius s.1. lineage.,

Coronograptus cvphus cvphus (LAPWORTH, 1876) “
Pl 11, fig. 1; pl. III, fig. 1; pl. IV, figs. 4, 5; wext-fig. 2K, L.

1876 Monograptus cyphus sp. nov.; LAPWORTH, p. 352, pl. 12, figs. 3a, ¢ (non 3hb, d).
non 1897 Monograptus cyphus LAPW.; PERNER, p. 19, pl. 13, figs. 7, 8&; text-fig. 8,

1911 Monograptus cyphus LAPWORTH; ELLES - Woop, p. 362, pl. 36, figs. la—e; text-figs.
236a —e.

1970 Monograptus cyphius LAPWORTH, 1B76; RickarDs, p. 62, pl. 4, fig. 11, pl. 5, figs. 1, 2;
text-fig. 14, fig. 31. (A long synonymy was given by RICKARDS).

1974 Coronograptus cyphus {LAPWORTH); RICKARDS, pl. 9, fig. 8.

1975 Coronograptis cyphus ceyphus (LAPWORTH, 1876); HuTtt, p. 67, pl. 12, figs. 6, 11; pl. 14,
figs, 6, 7. (A long synonymy was given by HUTT.}

Material : 3 complete, 7 incomplete Hattened rhabdosomes and several fragmenis.

Description: Rhabdosome arcuate, more than 100 mm long, has nearly
straight distal part and strongly curved proximal part. A distinctively more strongly
dorsally curved proximal portion (th 1 — th 3; see pl. II, fig. 1 and pl. IV, fig. 4)
was shown also by ELLES - WooD (1911). Slender proximal part bears about 3.6 mm
long sicula, reaching up to the level of th 1 aperture. An apertural diameter is about
0.2 mm. The th 1 originates 1.5 mm above the sicular aperture and reaches a length
of about 2 mm. Thecal overlap is 1/4 in proximal part of the rhabdosome, Thecae
are long, straight tubes, without a distinctive geniculum. Everted apertural margins
accompanied with concave free ventral thecal walls has been rarely observed. The
rhabdosome is 0.3—0.4 mm wide at the level of th 2 and gradually widens distally;
the dorso-ventral width of 1.3 mm is attained at the distance of 90 mm away from
the sicula. The maximum width of 1.5—1.6 mm has been measured in several distal
fragments. The thecal count is 9—10.5 in 10 mm through the whole rhabdosome
(2 TRD:; = 1.9 mm, 2 TRD = 2.0 mm). Tube-like, about 2 mm long distal
thecae with straight apertures overlap more than 1/2 of their length. Distal thecae
inclined at an angle of about 20° to the rhabdosome axis, the inclination is relatively
lower in proximal thecae.

Remarks and relations : The specimens of Coronograpius cyphus cyphus from
the Bohemian Silurian correspond well to those described and figured by ELLES -
Woobp (1911) and Hurt (1975). C. cyphus cyphus differs from the most similar
earlier subspecies C. cyphus praematurus (TOGHILL) especially by its much longer
sicula and robust proximal part. The specimens figured and described by PERNER
(1897) as Monograptus cyphus Lapw. belong to Monograptus lmatulus TORNQUIST
and originated from Dem. convolutus Zone.

Horizon and localities: Zelkovice Formation, C. cyphus Zone, Béle&,
Hlasnd Trtebafi, Karlik, Zadni Tiebaii.
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Coronograptus gregarius gregarius (LAPWORTH, 1876)
Pl. 1V, figs. 1, 2, 3; text-figs. 21, ]

1876 Monograptus gregarins, sp. nov.; LAPwortH, p. 317, pl. 10, figs. 12a—c,

1911 Monagraptus gregarius LAPWORTH; ELLES - Woob, p. 365, wexr-figs. 238a —b, pl. 36, figs.
3a—d.

1968 (Coronograptus gregarins gregarius (LAPWORTH, 1876); OBUT - SOBOLEVSKAYA {et MERKUREVA),
p. 92, pl. 20, figs. 1 -06; pl. 21, fig. 1.

1970 Monograptus gregarius LAPWORTH, 1876; HUTT - RICKARDS - SKEVINGTON, p. 13, pl. 3, figs.
63 —68.

1970 Monograptus gregarius LAPWORTH, 1876; RICKARDS, p. 61, text-fAg. 14, fig. 35; rext-fig. 18,
fig. 14. { A long synonymy was given by RICKARDS.)

1975 Monograptus gregarits LAPWORTH, 1876; BJERRESKOV, p. 46, pl. 6 F, text-fig. 15 A.

1975 Coronogr aptus gregarins gregarius {LAPWoORTH, 1876); HuTT, p. 64, pl. 13, fig. 2; pl. 14, figs.
1, 3; text-fig. 15, figs. 3, 4.

1982 Coronograptus gregavius greparius {(LAPWORTH, 1876); LENZ, p. 32, pl. 20, fig. B, ?C, D; texi-
fig. 4, ig. D, E, ?0, Q.

Material: 70 mostly complete flattened specimens.

Description: The rhabdosome is dorsally curved throughout, mostly about
20 mm (max. 35 mm) long. Conspicuously long sicula reaches 5.3—7.5 mm (max.
9 mm) in its length, sicular apertural diameter is 0.2—0.25 mm. The longest siculae
come in the stratigraphically highest levels (Dem. pribyli Zone) as was shown also
by Hurt (1975) and Bjerreskov (1975). The sicular aperture is provided with
0.1-—0.15 mm long virgella with a broad base. The following description in-
cludes populations from the Dem. triangulatus and Dem. pectinatus Zones.
The sicular apex reaches to about the level of th 4. The th 1 originates (0.9)
1.0—1.2 (1.4) mm away from the sicular aperture. The length of the th 1 varies
between (1.4) 1.5—2.1 (2.3) mm within the framework of one population from one
bedding plane. A distance between the sicular aperture and th 1 aperture varies
from 2.8 mm up to 3.3 mm within the framework of one population once again.
An average length of th 1 appears to stay constant during the three graptolite zones
time interval (Dem. miangulatus — Dem. pribyli Zones). The thecae are long
simple tubes with slightly expanded and everted apertural region. The free ventral
wall seems to be concave, turned somewhat outwards. A prominent gemculum
described by HUTT - RICKARDS - SKEVINGTON (1970) in isolated material from
Sweden is much less detectable in flattened material because the geniculum has
been covered by enlarged apertural region of the foregoing theca. The specimens
from the Prague Basin have the thecae numbered 9—11.5 in 10 mm proximally
and 10—11 in 10 mm distally (2TRDz = 1.8—2.3 mm, 2TRD;o = 2.0—2.2 mm).
The thecae overlap about 1/2 of their length, the angle of thecal inclination reaches
10—15°. Middle part of the ventral wall of th 1 inclined at an angle of 5° to the
rhabdosome axis. The dorso-ventral width of the rhabdosome at the level of th 2
aperture is 0.55—0.65 mm and then gradually increases up to the maximum width
of 0.65—0.75 mm which is attained at the level of approximately th 10.
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Remarks and relations: The material described from Bohemia originates
from the Dem. triangulatus, Dem. pectinatus and Dem. pribyli Zones. In the
last-mentioned zone the abundance of C. gregarius gregarium rapidly decreases.
A gradual enlargement of the sicula could be well documented in Bohemian ma-
terial. It was described by HurT (1975) and Bjerreskov (1975). On the contrary,
a tendency to develop larger, more mature rhabdosomes throughout the range of
C. gregarius gregarius noted by BJERRESKOV (1975) has not been detected.

The latest populations of C. gregarius gregarius from Dem. convolutus Zone,
well characterized mainly by extremely long, robust sicula, are considered as new
stratigraphically valuable subspecies by the present author. The type subspecies
C. gregarius gregarius is not recorded from Dem. convolutus Zone in Bohemua.

Horizon and localities: Zelkovice Formation, abundant in Dem. triangula-
tus and Dem. pectinatus Zones, not common in Dem. pribyli Zone. CernoSice,
Hlasnd Tteban, Karlik, Zadni Treban.

Coronograptus gregarius maxiculus subsp. n.
Pl. X1II, fig. 5; text-fig. ZH

1975 Coronograptis gregarins gregarius (LAPWORTH, 1876); HurT, p. 64, pl. 14, fig. 2; text-fig. 15,
figs. 1, 2. (partim)

Holotype : Complete flattened but not compressed rhabdosome no. P5 252, PL VI, fig. 8; text-fig.
2H. Author’s collecnon housed in the Geological Survey, Prague.

Tvype horizon: Zelkovice Formation, Llandovery, middle part of Dem. convolutus Zone,

Tvype locality: Tman.

Marterial : 21 "juvenile” rhabdosomes and abour 30 siculae.

Diagnosis: Rhabdosome characterized by stout, extremely long (up to 14 mm)
slightly dorsally curved sicula from which originates mostly a single tube-like theca.
Th 1 differs from the similar one in C. greparius gregarius in its less inclined ventral
thecal wall.

Description: The sicula is 10—14 mm long, very slightly dorsally curved.
The sicular apertural diameter is 0.28—0.32 mm. About 0.15 mm long virgella
originates from a broad base on the sicular aperture (text-fig. 2H). Such a fearure
was shown by HUTT - RICKARDS - SKEVINGTON (1970) in the isolated rhabdosomes
of C. gregarius gregarius from Sweden. The Bohemian specimens developed only
sicula and the first theca. Th 1 is 1.5—2.0 mm long and originates 1.5—1.8 mm
away from the sicular aperture. It seems probable, that some of the first thecae are
immature owing to their great variability of thecal length. The thecae are of coro-
nograptid typé — simple tubes with rather concave ventral walls inclining at an
angle of 0—4° to the sicular axis {(measurement in the middle part of the ventral
wall), They incline at about 10° in their everted apertural region. The straight thecal
apertures are perpendicular to the sicular axis. Maximum width of the rhabdosome
at the level of th 1 aperture is 0.52—0.58 mm,
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Remarks and relations: Hutt (1975) described immature rhabdosomes of
C. gregarius gregarius with giant siculae (10—I12 mm) from the Monograptus argen-
tens Zone of the Lake District (corresponds approximately to the lower part of

Dem. convolutus Zone in Bohemia). Those specimens developed mostly a single
theca (max. 3 thecae). The same feature has been observed in Bohemian specimens

A (\ B

3. Pribviograprus argutus ar-
gutus (LAPWORTH): A -

PS5 211, X 5; B — BB

633, X 5; C — BB 633,

¥ 5 (the same slab);
D - D —- BB o), X 5

from the middle and upper parts of Dem. convolutus Zone. The lack of more
matured rhabdosomes could not be explained by collecting failure. According to
Hurtr (1975) it is explained biologically, by prolonged growth of the metasicular
zooid. A relative increase of the size of sicula accompanied a reduction in the num-
ber of thecae has been recorded by UrBanNek (1960) in some other grapteloids.

Coronograptus gregarius maxiculus subsp. n. from Dem. convolutus Zone show
presumably the terminal member of C. gregarius s.1. lineage, which seems to extinct
at the top of Dem. convolutus Zone.

C. gregarius maxiculus differs from the other subspecies of C. gregarius in its
extremely long, stout, nearly straight sicula. An impertant change of the sicular
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length has been stated by Hutt (1975), but there are additonal differences. A sole
th 1 is mostly developed in C. gregarius maxiculus and its ventral thecal wall inclines
at lower angle than that o C. gregarius gregarius.

Horizon and localities : Zelkovice Formation, Dem. convolutus Zone (prob-
ably only the middle and upper parts of the zone). Tmad, Zelkovice.

Genus Lagarograptus OBUT et SOBOLEVSKAYA, 1968

Type species: Lagarograptus inexpedities OBUT er SOBOLEVSKAYA, 1968, p. 90 from the lower part
of Dem. wiangulatus Zone, borehole no. N-1, Norilsk region, Siberia. Original designation.

Diagnosis: Rhabdosome long, dorsally curved; sicula long (more than
3.5 mm); thecae strongly geniculate, with genicular hood in some cases. Pro-
nounced ventral apertural processes, probably triangular in shape and generally

slightly pendent are common.

Evolutionary note: The genus Lagarograptus almost certainly evolved from
Atavograprus (HutT 1968, 1975) by increasing of geniculation and developing of
genicular hoods and ventral apertural processes. Thecal apertures of lagarograptids
are slightly everted, placed in shallow apertural excavations. The sicula has been
enlarged and the rhabdosome has been more curved in contrast to atavograptid
ancestors. The evolution within the genus Lagarograptus is not yet clear, The
specimens from the Dem. convolutus Zone of Bohemia could help to plug the gap
between L. inexpeditus (Dem. triangulatus Zone) and L. tenuis (M. sedgwickii
Zone), The three forms described here from Dem. convolutus Zone well cor-
respond to the diagnosis of Lagarograptus but all of them lack ventral apertural
processes. I am not sure, if this may be explained in terms of insufficient preserva-
- tion.

Lagarograprus (?) aff. acinaces (TORNQUIST, 1899)
Text-fig. 4H

aff. 1899 Monograptus acinaces n. sp.; TORNQUIST, p. 5, pl. 1, figs. 7, B.

aff. 1911  Monograptus acinaces TORNQUIST; ELLES - WooD, p. 364, pl. 36, figs. 2a—d; ext-figs.
23%7a —d.

aff. 1975 Lagarograptus acinaces (1 ORNQUIST, 1899); HUTT, p. 69, pl. 13, figs. 5, 6; text-fig. 16,
figs. 1, 2, 3.

aff. 1975 Monograptus aciraces TORNQUIST, 1899; BJERRESKOY, p. 45, pl. 6, fig. I; text-fig. 14 C.

Material: Several mesial fragments of flattened rhabdosomes.

Description: All the fragments are arcuate, up to 20 mm long. The longest
one (text-fig. 4H) widens from 0.4 mm up to 0.65 mm. The thecae are geniculate
simple tubes with straight apertures, parpendicular to the rhabdosome axis. The
apertural region slightly extends ventrally. The thecae overlap for about 1/2 their
length and number 7.5 in 10 mm. Thecal inclination is about 8°,
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Remarks and relations: The fragments described here could be compared
with those of Lagarograptus acinaces (TORNQUIST) described by Bjerreskov (1975)
and HutT (1975). Both elongated, tube-like slightly genicuiate thecae with straight
apertures and rhabdosomal parametres correspond well. Apertural processes de-
scribed by HuTtT (1968) and HuTT - Rickarps (1970) tend to be only occasionally
present even in better-preserved rhabdesomes of Lagarograptus acinaces. Our form
differs from Atavograptus strachani (HUTT et RICKARDS) and Aravograptus praestra-
chant RICKARDS et HUTT in its only slightly geniculate thecae with higher angle of
inclination. Coronograptus cyphus cyphus which occurs i the succeeding horizon
has a disunctively higher thecal count.

Horizon and localities: Zelkovice Formation, upper part of Cyst, vesi-
culosus Zone. Bélec,

Lagarograptus aff, tenuis (PORTLOCK, 1843)
Pl 11, fig. 3; text-hg. 4C
aft. 1968 Monograptus tenuis PORTLOCK ; HUTT, p. 252, figs. la--h.

Marerial : One complete flattened specimen, several fragments.

Description The rhabdosome is 15 mm long, dorsally curved throughout.
The sicula is over 3.5 mm in length and 0.2 mm in apertural width; it reaches up
to the th 2 aperture. The th 1 is 2 mm long and originates 0.95 mm away from the
sicular aperture. Geniculate, tube-like thecae have somewhat ventrally expanded
apertural region and everted aperture. The aperture is placed in shallow apertural
excavation, Ventral apertural processes have not been detected. The dorso-ventral
width of the rhabdosome increases from 0.4 mm at the level of th 2 up to the
maximum 0.5 mm distally. Thecae number 8.5 in 10 mm (2TRD: = 2.2 mm);
angle of thecal inclination 1s about 10°.

Remarks and relations: The specimens described above and assigned to the
genus Lagarograptus may be distinguished from the similarly shaped rhabdesomes
of C. gregarius owing to the shape of their thecae and apertures. L. aff. zenuis differs
from L. inexpeditus in its rhabdosome which widens more gradually but throughout
the whole of its length. The second difference is in a higher angle of thecal inclina-
tion in L. aff. tenuis. The chief difference between L. aff. renwas and L. renas 1s in
the proximal thecal count. Qur specimens are designated L. aff. tenuss until further,
better-preserved specimens are available,

Horizon and localities: Zelkovice Formation, Dem. convolutus Zone.
Tmail.

Lagarograptus tenuts (PORTLOCK, 1843)
Text-fig. 58, C, D

1843 Graptolithus tenuis; PORTLOCK, p. 319, pl. 19, fig. 7.
1911 Monograpius tenuis (PORTLOCK); ELLES-WooD, p. 407, pl. 40, figs. 2a —e; rext-figs. 273a —d.
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1966 Pribylograptus tenuis (PORTLOCK); OBUT-SOBOLEVSEAYA, D. 33,

1968 Monograptus tenuis PORTLOCK; HUTT, p. 252, text-figs. la—h.

1970 Monograptus tenuis (PORTLOCK); CHURKIN-CARTER, p. 43, pl. 4, figs. 2, 3; text-fig. 18D.
1975 Iagarograptus tenuis (PORTLOCK 1843); HuTT, p. 70, pl. 11, fig. 2; rext-fig. 10, fig. 3.

Material: 8 fragments of different parts of flattened rhabdosomes.

Description: Rhabdosome is arcuately dorsaily curved, becoming straighter
distally. The fragments studied here are up to 42 mm long. No proximal end with
sicula has been found. The most proximal fragments have 0.4 mm in dorso-ventral
width, excluding ventral apertural processes and 0.75 mm including these proces-
ses. Dorso-ventral width increases gradually up to 1.2 mm. Thecae number is
5—5.5 in 10 mm proximally (2TRD = up to 3.7 mm), distally decreases to 6 thecae
in 10 mm. Thecal length and overlap could not be measured due to nsufficient
preservation of these specimens. Apertures of geniculate tube-like thecae are placed
in shallow apertural excavations, well visible especially in proximal thecae. Thecal
apertures of distal thecae are in addition distinctively extended ventrally. The angle
of thecal inclination is 6° proximally and it reaches 16° in distal thecae. Thecae are
provided by triangular ventral apertural processes which have been described by
HuTT (1968). These apertural processes (about 0.4 mm long) are preserved in some
Bohemian specimens too, especially in the proximal part of the rhabdosome.

Remarks and relations: Several fragments which have been found in the
Prague Basin could be well assigned to Lagarograptus tenuis (PorTLOCK). They
slightly differ from the specimens described by HUTT (1968, 1975) by their more
widely spaced distal thecae and lower angle of thecal inclination. The ancestor of
I.. tenuis could be looked for within the lagarograptid graptolites described here
from the Dem. convolutus Zone.

Horizon and locality: Zelkovice Formation, M. sedgwickii Zone, Hyskov —
test-pit DB 226,

Lagarograptus sp.
Pl I, fig. 2; text-fig. 4B

Material : One complete flattened specimen.

Description: An extremely slender rhabdosome is strongly dorsally curved
and 11 mm long. The sicula is 0.1 mm wide, more than 3 mm long and provided
by short virgella. The distance between th | aperture and sicular aperture is 3.8 mm,
the first theca originates 0.9 mm away from the sicular aperture. Thecae arc €x-
tremely long, slender tubes with expanded apertures which are perpendicular to
the rhabdosome axis. Thecae are geniculate, with shallow apertural excavations.
Thecae are similar in shape to those figured by HutT (1968) in her redescription of
L. tenuis. However the ventral apertural processes, a diagnostic feature of Lagaro-
graptus have not been detected. The rhabdosome of Lagarograprus sp. is 0.3 mm
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wide at the level of th 2 aperture and reaches its maximum width of 0.4 mm at the
th 5 level. Free ventral thecal walls are nearly parallel to the rhabdosome axis,
except expanded and everted apertural region. Thecae number about 2.8 in 5 mm
(5.5 in 10 mm, 2TRD: = 3.4 mm); thecal overlap is indiscernible in the specimen
described here.

Remarks and relations: This form is assigned to the genus Lagarograptus
due to its typical lagarograptid thecae even if the ventral apertural processes have
not been found. It differs from the proximal part of L. inexpeditus OBUT et SoBo-
LEVSKAYA 1n 1ts more slender rhabdosome and in lower thecal count of its very long
thecae. L. sp. may be distnguished from L. renuis (PORTLOCK) by its shorter sicula,
lower angle of thecal inclination and strongly dorsally curved rhabdosome.

Horizon and localities: Zelkovice Formation, rare in Dem. convolutus
Zone. Tmai.

Lagarograptus helenae sp. n.
Pl X11, fig. 3; text-fig. 4D

Holotype : Complete flattened specimen no. P8 274, PL. XI1, fig. 3; text-fig. 4D. The author’s
collection housed 1in the Geological Survey, Prague.

Type horizon: Zelkovice Formaton, middle part of the Dem. convolutus Zone.

Twype locality : Tmaifi.

Marterial: 8 flarrened mostly complete specimens, several fragments.

Diagnosis: Rhabdosome dorsally arcuate; dorso-ventral width increases
slowly from 0.35 mm proximally up to 0.5 mm most distally. Sicula approximately
0.5 mm in length, reaches about half-way between the apertures of th 2 and th 3.
Thecae geniculate with small excavations and apertural expansion. Thecae number
7.5—8.5 in 10 mm proximally and 9—10 in 10 mm distally.

Description: Dorsally curved rhabdosome attains its maximum length of
about 20 mm. The prominent sicula is 4.8—5.1 mm long, the sicular apex reaches
a level half-way between the apertures of th 2 and th 3, width of sicular aperture
i 0.2 mm. Th 1 originates 1.1—1.5 mm away from the sicular aperture and is
1.9—2.1 mm long so that the distance between sicular aperture and th 1 aperture
reaches about 3.4 mm. The thecae are long tubes with distinctive geniculum. The
wpertural margin is slightly everted and extends ventrally; no ventral apertural
processes were detected in Bohemian material. Shallow apertural excavations could

—

4, Lagarograptus sp.: B — P8 254h, % 4. Lagarograptus aff. tenuis (PORTLOCK): C — PS 234, % 4,
Lagarograprus helenae sp. n.: D — P8 274, x 4 (holotype). Lagarograptus aff. acinaces (LAP-
worTi): H — PS5 239, % 3. Monograptus havliceki sp.n.: A — PS 269, % 4 (holotype), F — P§
268, X 4. Monograptus limatulus TORNQuUIST: G — P§ 251, % 5;1 — P§ 270/1, X 6.5; ] — P3
232, ¥ 4. Monograptus lobiferus (Mc Co¥): E ~ P5272, % 2.5; M — P8 271, > 4 (dorso-
ventrally flattened specimen, in detail). Monograprus ? sp.: K — P5 276, X 5.5; L — P& 269,
. 5.5
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mostly be observed. Distal thecae overlapped at about 1/3 of their length. The
mesial part of the free ventral wall of the thecae inclines at an angle of about 3° to
the rhabdosome axis and up to 20° inclines at the apertural part. The thecal count
is 7.5—8.5 in 10 mm proximally (2TRD;z == 2.5—2.7 mm, 2 TRDyp = 2.2 mm)
and 9—10 in 10 mm distally. Dorso-ventral width of the rhabdosome increases
very gradually; from 0.35 mm at the level of th 2 aperture and 0.4 mm at th 2
aperture up to 0.45—0.5 mm most distally.

Remarks and relations: The new species described here has been assigned
to Lagarograptus on account its dorsally arcuately curved rhabdosome, long sicuia
and long, slightly geniculate tube-like thecae with ventrally expanded apertural
margins. Apertures are everted, with small and shallow apertural excavations. Also
L. helenae has been assigned to Lagarograptus with reservation, because of lacking
of ventral apertural processes, a diagnostic feature of Lagarograpius. L. helenae may
be distinguished from L. tenuss by its generally higher thecal count and wider
proximal part with the sicula reaching a level between apertures of th 2 and th 3.
The dorso-ventral width of L. helenae increases more gradually. L. helenae may be
distinguished from L. inexpeditus by its longer sicula and by the different distance
of point of th I origin from the sicular aperture. The thecae of L. mexpediius have
stronger geniculum and ventral thecal walls subparallel to the rhabdosome axis.

Lagarograptus helenae sp. n. may be evolved from ancestors of L. tenuis. As shown
in this paper, there are several most probably lagarograptid species in Dem. con-
volutus Zone in Bohemia. All these forms have a problem with lacking of ventral
apertural processes. The lacking of apertural processes in lagarograptids in regard
of insufficient preservation is in contrast to the most of graptolite species found in
Tmati locality which have preserved the most delicate structures (spines, membra-
nous bodies etc.).

Horizon and localities: Zelkovice Formation, uncommon m Dem. con-
volutus Zone. Tmaii.

Genus Pribylograptus OBUT et SOBOLEVSKAYA, 1966

Tvpe species: Monograptus incommodus TorwoQuUIsT, 1899, p. 11, pl. 2, figs. 1 -5 from the
Llandovery of Sweden. Original designation QBUT - SOBOLEVSKAYA 1966, p. 33.

Diagnosis: Rhabdosome variously dorsally curved or straight; with flexuous
curvature in some slender species. Apertures markedly introverted, transversely
extended, often into paired lateral horns. Genicular hoods are present in some cases.

Evolutionary note: HUTT - RicrarDs (1970) record the earliest pribylograp-
tid — Pribylograptus cf. incommodus from the upper part of A. atavus Zone. This
form has similar apertural introversion, but slightly less transversely extended
apertural region as the type species Pribylograptus incommodus (TORNQUIST) from
succeeding C. cyphus Zone. The chief evolutionary trend shows a gradual develop-
ment of introverted transversely expanded thecae of the later pribylograptids and
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placed the origin of the whole group inte the atavograptid ancestors (resp. A.
atavus). The lateral paired apertural horns come in P, incomimodus and the genicular
hoods appear in the more advanced Pribvlograptus argutus argurus (LAPWORTH) and
Pribylograptus leptotheca (LAPWORTH). The complex apertural apparatus has been
developed and the robustness of the rhabdosome increased during the evolution
of pribylograptids. Pribylograptus sandersomi (I.APWORTH) is referred to Pribylo-
graptus although it is standing somewhat out of the chief evolutionary trend of the
group (RICKARDS - HUTT 1970).

The most interesting problem appears to be the phylogenetic relations of well
known P. argutus argurus (LAPWORTH). The specimens referred to P. argutus in
the Prague Basin seems to have not introverted proximal thecae. Their proximal
portons have diminutive hook-like metathecal processes, similar but much less
developed, as those in Monograprus sudburiae HutT. Nevertheless, the misidentifi-
cation with M. sudburiae may be excluded. Hook-like processes of Bohemian speci-
mens need to be discovered with respect to detailed morphology before we are able
to say if they correspond to the hooked proximal metathecae of Monograptus re-
volutus KURCK and Monograprus sudburiae HUTT,

A close relationship within the P. argutus argutus, M. sudburiae and M. revolutus
has been commented by HUTT (1974) but the proximal part of P. argutus has not
been described. Rickarps - RusHToN (1968) considered P. incommodus as the
ancestor of P, argurus. The evolution leading from P. incomwmodus through P.
argutus to P. leptotheca seems to be unlikely, if comparing their thecal apparatus
and character of the rhabdosome. A great similarity of P. argurus to M. sudburiae
could be recognized, their only difference is in proximal thecae. P. argurus pre-
sumabily give rise to M. sudburiae (resp. to M. revolutus). M. revolutus could, alterna-
tively, have evolved from the P. argutus ancestors itself with regard to its strati-
graphical range (tab. 1).

A tendency to develop hooks, a strong influence in the C. cyphus Zone, probably
affected both Pribylograptus and, independently, a form giving rise to M. austerus
group of biform monograptids. On the other hand, HurT (1974) mentioned that
the only evidence of thecal introvertion s in pribylograptids. If we conclude these
facts, we can say that P. argutus argutus, M. sudburiae and M. revolutus comprise
a compact group evolved from the early pribylograptids (P. incommedus) and
formed an independent, well-characterized monograptid genus. With regard to
the insufficient recognition of the proximal thecae of P. argutus, presumed evolu-
tionary scheme could not yet be verified and a new genus could not be responsibly
erected.

Pribyvlograptus argutus argutus (LAPWORTH, 1876)
PL V, figs. 1, 2, 3, 4; text-fig. 34, B, C, D

1876 Monograprus arguins sp. nov,; LAPWORTH, p. 318, pl. 10, figs. 13a—c.
non 1897 Morvograprus argrtus LAPW. ; PERNER, p. 18, pl. 13, fig. 16.
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1911 Monograprus argurys LAPWORTH; ELLES - WooD, p. 408, pl. 40, hgs, 3a—e, text-figs.
274a —1.

1968 AMonograptus arguius LAPWORTH; RICKARDS - RUsHTON, p. 266, ext-fig. 1.

1970 Afonograpius argutus argutns LAPWORTH, 1876; RIckarDps, p. 67, rexc-fig. 17, fig. 13,

1975 Pribylograptus argutus argutus (LAPWORTH, 1876); Hutr, p. 72, pl. 16, figs. 24, r9;
texe-fig. 15, fig. 6.

Material: 23 almost complete flartened specimens, numerous fragments.

Description: The rhabdosome is dorsally arcuate, more than 30 mm long
(rarely over 50 mm). The proximal part is over 20 mm long, slender and nearly
straight. The sicula has not been detected in Bohemian material. Low, elongated
proximal thecae seem to have hooked apertural region. The dorso-ventral width of
the rhabdosome is 0.17—0.25 mm throughout the whole proximal part. Rapid
widening of the rhabdosome appears in its strongly dorsally curved mesial part.
The 2TRD = 1.8—1.95 mm is in the mesial part of the rhabdosome. The thecal
count decreases proximally (2TRDprox. == 2.7 mm, 6.5 thecae in 10 mm) and in-
creases distally (2TRDaisi, = 1.6—1.7 mm, 12 thecae in 10 mm). Thecal overlap
is nearly indistinctive in slender proximal part and increases up to 1/2 distally. The
maximum dorso-ventral width of 0.55—0.7 mm is attained more gradually in the
distal part of the rhabdosome. The distal thecae of pribylograptid type have an
introverted transversely extended apertural region. The genicular hoods have been
recorded in some specimens. Tube-like, nearly straight thecae with slight introver-
tion are present in the mesial part of the rhabdosome. A diminutive hook-like
metathecae of elongated proximal thecae, detected in some specimens, changes
gradually into the nearly straight mesial thecae and intoverted distal thecae.

Remarks and relations: The features of both P. argutus (LAPWORTH) and
M. sudburiae (HUTT) are mixed in the present description. Greater overlap and
apertural hoods correspond to P. argurus but hooked proximal thecae give evidence
for M. sudburiae. Metathecal hooks are much less developed in cur specimens than
those in M. sudburiae. The proximal part of P. argutus has not been well known
up to this time and furthermore it is difficult to tell, from the preservation of Bo-
hemian specimens, whether these comprise the true hooked proximal metathecae.
The relationship of M. revolutus and M. sudburiae to P. argutus has been discussed
above, It is suggested in conclusion that additional observations of best-preserved
material must be worked out before a new genus or subgenus are created.

Horizon and localities: Zelkovice Formation, Dem. triangulatus — Dem.
pribyli Zones, rare in the upper part of C. cyphus Zone. CernoSice, Hlisnd Trebati,
Karlik, Zadni Tieban.

Pribylograptus leptotheca (LAPWORTH, 1876)
Pl VI, fig. 1; text-fig. 20

1876 Monograprus leptotheca sp. nov.; LAPWORTH, p. 352, pl. 12, figs. da—e.
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1911  Monograptus leprotheca Larwortd; ELLES - Woob, p. 371, pl. 37, figs. 2a—d; text-fips
242a —c.

1931b Pristiograprus leptotheca (LAPWORTH, 1876); PRIBYL, p. 6, pl. 2, figs. 6, 7.

1968  Monograpius leptotheca LAPWORTH; RICKARDS - RUSHTON, p. 268, text-figs. 2a—e, 3a, b.

1970 Monograprus leprotheca LAPWORTH, 1876; Rickarps, p. 6B, pl. 6, figs. 3 —4; text-fig. 14,
fig. 37; text-fig. 16, fig. 2. (A long synonymy was given by RICKARDS.)

1974 Pribviegraptus leprotheca (LAPWORTH); RICKARDS, pl. 9, fig. 9.

1975 Pribylograptus leprotheca (LapwoORTH, 1876); HUTT, p. 73, pl. 16, figs. 1, 2, 3. 7.

Material: 4 fragments from the author’s collection and the type material of A. Piibyl.

Description: All fragments are straight, mesial or distal parts of the rhab-
dosomes, up to 40 mm in length. Maximum dorso-ventral width is 0.9—1.1 mm.
Extremely long (over 4 mm) tube-like thecae are straight and about 0.2 mm wide.
Thecae overlap for 2/3—1/2 their length and number 8—8.5 in 10 mm. An in-
troverted transversely extended apertures have been observed in some specimens.
Paired lateral apertural horns and genicular hoods have not been detected with
regard to preservation. The thecal inclination is about 107,

Remarks and relations: In spite of insufficient preservation, the Bohemian
material may be well assigned to Pribviograptus leprotheca (LAPWORTH). P, lepto-
theca can be distinguished from the other species of Pribylograptus by its extremely
long thecae with great overlap and by its robust rhabdosome. The chief difference
from other early monograptids is in its introverted thecae. The complex apertural
apparatus of P. leptotheca with lateral horns and apertural hoods may be seen in
well-preserved rhabdosomes.

Horizon and localities: Zelkovice Formation, rarely in Dem. convolutus

Zone, Hlasni Trebail, Praha - Velkd Chuchle (Barrande’s *“colony Haidinger™).

Genus Monograptus GEINITZ, 1852 (sensu lato)

{pro Lomatoceras BRoONN, 1835; Monoprion BARRANDE, 1850; ICZN opinion 198)

syn. Pomatograptus JAEKEL, 1889; Spirograptus GURICH, 1908 {(partim); Demirastrites E1sEL, 1912
(partim}; Pernerograpeus PRIBYL 1941; Mediograptus BoUCER et PRIBYL, 1948; Globosograptus
BoulEK et PRIBYL, 1948,

Type species: Lomatoceras priodon BRONN, 1835, p. 56, pl. 1, fig. 13 from the Silurian of Ger-
many. Subsequent designation BASSLER 1915, p. 822,

Remarks to rhe diagnosis: Systematically, the genus Monograptus is by the
majority of authors (Burman 1970, Rickarps 1970, Hurt 1975, BJERRESKOV 1975
etc.) used according to BULMAN’s (1970} diagnosis — “Scandent uniserial rhabdo-
some without cladia; thecae and shape of rhabdosome variable” — as a sort of
“waste basked” which may serve for placing there most of the described genera of
the family Monograpridae. Nevertheless, a great deal of work has been done during
the last 15 years at discovering of graptolite evolution and systematics. Several
monograptid genera have been erected or redefined and excluded from Mono-
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graptus GEINITZ, 1852 at this udme (Aravograptus, Coronograptus, Lagarograptus
and Pribylograptus). On the contrary, some of the more or less valuable genera
(Demirastrites, Spirograptus, Pernerograptus etc.) appear to be evidently poly-
phyletic and after study of the morphology and evolutionary relationships they
should be subsequently redefined.

The genus Demirastrites is being used in the sense of M. triangulatus group in
this paper. The genus Campograptus OBUT, 1949 has been redefined here and ex-
clyded from the “waste basked” of Monggraprus. On the other hand, the genus
Pernerograptus PRIBYL, 1941, the species of which have been studied in detail by
HutT (1974), embraces several groups of biform monograptds with various thecae.
The type species ““Pernerograptus” argenteus (NICHOLSON) seems to be somewhat
out of the other lineages of so-called biform monograptids. In conclusion, *Per-
nerograpitus” is preferred to remain in Monograpius s.1.

Biform monograptids

The lower Silurian biform monograptids (the genus “Pernerograptus’) are
characterized by dorsally arcuate rhabdosomes with hooked proximal thecae and
more or less straight distal thecae. The tube-like distal thecae with straight aper-
tures belong to the M. austerus group which originates (Hutt 1974) from Atavo-
graptus (atavus group). M. sudburiae and M. revolutus have introverted distal thecae
with dorso-lateral apertural horns (HuTT 1974). They correspond to the M. re-
volutus group which originates by parallel evolution from Pribviograptus (incom-
modus group). The two subgroups have been distinguished by Hurr (1974) and
RickArDs - HUTT - BERRY (1977) within the M. austerus group. The representatives
of the first one, characterized by simple hooked proximal thecae and straight tube-
like distal thecae, were found in Bohemia.

The relationships of M. limatulus and M. havliceki (Dem. convolutus Zone) are
not yet quite clear. They may represent a similar evolutionary trend (strongly
geniculate thecae with ?genicular hoods proximally) as gave rise to Monoclimacis.
Both of them could be evolved from the most generalized M. a. austerus-like form
with simply hooked and tube-like thecae. A distinctive relationship to Atavograpius
strachani could not be excluded because of its similar geniculate thecae from which
may be evolved also proximal hooks or hoods of M. limatulus and M. havliceki.
Proximal hooks may have been developed by the same influence which originates
other groups of biform monograpuds.

Monograprus austerus austerus TORNQUIST, 1899
Pl. 111, Gigs. 2, 3, 4; texr-figs. 2F, G, M

1899 Monograpius revolntns KURCK var. austerus; TORNQUIST, p. 12, pl. 2, figs. 12 —-14.
1911  Monregraprus revolutus var, austerns TORNQUIST; ELLES - WooD, p. 385, pl. 38, fig. 2a —¢, ?
text-fig. 254h.



1941a Pernerograprus revaltittes austeris {TorNqQUIST, 1899); PisyL, p. 11, pl. 2, figs. 5, 6.
1958 Monograptus revolurus var. ansterus; SUDBURY, p. 539.
1974  Monograptus austerus austerus TorNqQuisT, 1899; HutT, p. 199, text-fig, 6a.

Material: About 30 incomplete fattened specimens and more fragments.

Description: The rhabdosome with characteristic gentle open dorsal curva-
ture widens gradually from the initial width at the level of thy - 25 (0.2 mm) and
0.6—0.7 mm at thy, up to the maximum width of 0.85 mm. About 30 axially elon-
gated simply hooked thecae are in proximal part of the rhabdosome. No thecal over-
lap has been observed in proximal thecae. The thecal count is 2TRDy — (30 -2y =
= 2.3 mm most proximally, 2TRD, _ 4, —20) = 2.9 mm and decreases to 2.0 to
2.1 mm at the level of thy. The specimens from Beled show slight lateral extension
of apertural margin of hooked dorsal thecal wall of proximal thecae. Numerous
rhabdosomes are in subscalariform orientation (pl. 111, fig. 3; text-fig. 2M) as
shown by shifted position of the virgula. The true shape of the apertures with
transversely extended dorsal apertural margin may be visible owing to this sub-
scalariform orientation. Hooked proximal thecae change into the straight simple
tubes with straight apertures in mesial part of the rhabdosome. The distal thecae
overlap for more than 1/3 their length and the free ventral thecal walls incline at
an angle of about 15° to the rhabdosome axis. The thecal count is 9—10 in 10 mm
distally.

Remarks and relations: The Bohemian specimens referred to M. a. austerus
TORNQUIST well correspond to those described by Hutt (1974). The only difference
is in slight transversal extension of the aperture in Bohemian material. Further-
more, the lateral extension is accented by flattening in our specimens. In all other
features, the specimens described herein fit M. austerus austerus TORNQUIST. De-
talled comparison of M. a. austerus with other similar biform monograptids was
given by Hutr (1974).

Horizon and localities : Zelkovice Formation, abundant in C. cyphus Zone,
especially in its lower part, B&led, Hldsnd Tebari, Karlik.

Monograptus austerus vulgaris Hutt, 1974
PL VII, figs. 1, 2, 4, 5; pl. VIII, figs. 1, 2, 4; text-fig. 2D, E

1899 Monograptus revolusus KURCK; TORNQUIST, p. 11, pl. 2, figs. 6 —11.

1911 Monograprus revolutus KURcCk 3 ELLES - Woob, p. 384, pl. 38, ig. la—d, ?e; r text-fig, 254a,
(non 254b).

1941 Pernerograptus revolutus revolutus (KURCK, 1882); PhiBvL, p. 3, pl. 2, figs. 1 —4.

1958 Monograptus revolurus A; SUDBURY, p. 533, text-figs. 26a, 28,

1974 Monograprus austerus vulgaris subsp. nov.; HurT, p. 199, text-fig. 6b.

Material: 2 almost complete rhabdosome and several fragments from the author’s collection and
the type material of A. Pribyl.
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Description: The rhabdosome is more than 70 mm long, with dorsal curva-
ture accentuated mesially. It widens very gradually, The sicula has not been found
in Bohemian material. More than 20 axially elongated hooked thecae without a
distinctive overlap are present in proximal part. The change to straight tube-like
distal thecae has taken place over 5 or 6 thecae in strongly curved mesial part, The
initial dorso-ventral width of 0.3 mm increases up to 0.6—0.7 mm mesially. The
apertures of distal thecae seem to be straight but the true shape could not be posi-
tively identified in our material. The maximum width of 0.85 (1.0) mm and maxi-
mum thecal overlap (more than 1/2) are attained in most distal part of the rhabdo-
some. The 2TRD reaches 2.6 mm in most proximal part; usually the proximal
thecae number 8.5—9 in 10 mm. The distal thecae number 10—10.5 in 10 mm.

Remarks and relations: The rhabdosomes referred to M. austerus vulgaris
HutT well correspond both to Hutt’s (1974) original description and to ELLES -
Woon’s (1911) description of M. revolutus. The only difference is in higher thecal
count in Bohemian specimens. Very difficult appears to distinguish our specimens
from those of M. revolutus until the true character of distal apertures is recognized.
The present material has not introverted thecal apertures bur it is not sufficiently
preserved for an ultimative decision. A complete comparison of M. a. vulgaris with
other biform monograptids was given by HUTT (1974).

Horizon and localities: Zelkovice Formation, uncommon from the upper
part of C. cyphus Zone to the lower part of Dem. triangulatus Zone. Hlasna
Tteban, Karlik, Zadni Ttebati.

Monograptus cf. difformis TOrRNQUIST, 1899
Pl VIIL, fig. 3; text-fig. 5A, 6E

cf. 1899  Mownoegraptus difformis n. sp.; TORNQUIST, p. 13, pl. 2, figs. 15 —17.
cf. 1911  Monegraptus difformis TORNQUIST; ELLES - WooD, p. 386, pl. 38, figs. 4a —c (? non 4d);
text-fig. 256a ( 7 non 256b).
1941a Pernerograptus cf. difformis ( TOrRNQuUIST, 1899); PRIBYL, p. 12, pl. 2, figs. 2, 3; pl. 2, fig. 7.
cf. 1974 Monograptus differmis TOrRNQUIST; HUTT, text-fig. lc.
cf. 1975 Monograptus difformis TORNQUIST, 1899; HUTT, p. 88, pl. 15, fig. 4; rext-fig. 17, fig. 4.

Marcterial: Specimen no. NM 27051 figured by PRIBYL (1941), one incomplete rhabdosome and
several fragpments collected by present author.

Description: Arcuately dorsally curved rhabdosome (the length of our in-
complete specimen is 24 mm) widens gradually from the initial dorso-ventral width
of 0.6 mm. The most proximal thecae and sicula are not preserved. The rhabdo-
some attains its maximum width of 0.9—1.1 mm in the most strongly curved mesial
part. Axially elongated proximal thecae change into almost triangular mesially.
Their thecal height increases up to 0.9—1.1 mm and the thecal length shortens
up to 1.0 mm. Ventral thecal walls become slightly convex, dorsal walls incline at
an angle of about 60° to the rhabdosome axis. Highly triangular hooked mesial
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thecae change distally into simple tube-like thecse inclining at 25—30° to the
rhabdosome axis, There are 21 hooked thecae preserved in the specimen described
herein. The thecal overlap appears in place of a strong dorsal curvature (mesial
part) and reaches up to 1/2 of thecal length most distally. The 2TRD of distal
thecae is about 2 mm:.

Remarks and relations : The specimens described by PRBYL (1941) and by
the present author are referred to Monagraptus difformis TORNQUIST with a ques~
tion. They seem to correspond well in most of the features to the specimens de-
scribed by HuTr (1974, 1975). Nevertheless, there are some remarkable differences
if it is compared with the specimens from Lake District. The hooked mesial thecae
of Bohemian specimen are more elongated axially, the thecal height/length rato
attains 1 : 1. The dorso-ventral wall is not perpendicular to the rhabdosome axis.
A single specimen of Monograprus cf, difformis from Bohemia may eventually re-
present a deformed specimen of M. a. vulgarss. An ultimate decision on the speci-
mens discussed herein depends on further finds,

Horizon and localities: Rare in Dem. triangulatus Zone, Zadni Ttebaii,
Vieradice.

Monograptus marulus TORNQUIST, 1892
Pl. X, figs. 1, 6, 7; pl. X1, fig. 3 ; texr-fig, 4G, 1,

1892 Monograprus limarulus n. sp.; TORNQUIST, p. 5, pl. 1, fig. 7 {(non figs. 6, 8).

1897 Monograptus limatidus TOrRNQUIST; PERNER, p. 19, pl. 13, fig. 9.

1897  Monograptus cyphus Lapw,; PERNER, p. 19, pl. 13, figs. 7, B; text-fig, 8.

1911 Monograptus limatulus TORNQUIST; ELLES - WooD, p. 390, pl. 38, figs. Ta—c {? non fig. 7d);
texi-figs. 259 —c.

1941a Pernerograprus limatiulus (TORNQUIST, 1892); PRIBYL, p. 5, pl. 1, fig. 6, pl. 2, figs. 8 —10.

1970  Monograprus limarsdus TorNQUIST, 1802; RIckarps, p. 70, text-fig. 16, fig. 10; text-fig, 18,
fig. 11. {A long synonymy was given by RICKARDS.)

1971  Monograptus {Pernerograprus) limatidus TORNQUIST; SCHAUER, p- 69, pl. 25, figs. 20 =22,

1975  Monograptus limatulus TomruqQuisT, 1892, BjeErrRESKOV, p. 53, pl. 7, fig. 1; text-fig. 168.

1975  Monograptus limatulus TorNQuisT, 1892; Hurr, p- 93, pl. 15, figs. 1, 2; text-fig. 23, figs.
1-6.

Material: 15 almost complete Hartened rhabdosomes, more fragments.

Description: The rhabdosome has nearly straight, long and slender proximal
part, strongly dorsally curved mesial part and the distal part dorsally bent with
a tendency to become straight. The sicula has not yet been detected in Bohemian
specimens. Slender proximal parts attain the length of max. 12 mm, distal part is
usually more than 30 mm long. The longest proximal parts have up to 7 extremely
axially elongated thecae, These thecae with no overlap seem to have diminutive
hooked metathecae. The character of the apertural region has not been recognized
in detail. The initial dorso-ventral width of the rhabdosome is 0.15 mm. The width
increases slightly until the strongly curved mesial part of the rhabdosome is at-
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tained. Then, the width rapidly increases up to 0.55—0.65 mm within the 3—4
thecae interval. Thecal overlap increases up to 1/4—1/3. The shape of the thecae
changes and thecal Phooks are rapidly reduced during the mesial part (3—4 thecae)
of the rhabdosome. Distally the thecae become simply tube-like with a small geni-
culum and straight apertures. Prolonged hook-like dorsal thecal wall in mesial
thecae resembling a genicular hoed in monoclimacids have been reduced distally.
It looks to be a prominent hook-like dorsal thecal wall more likely than genicular
hood created by following theca. The tube-like thecae immediately distal of the
mesial part bear a more distinctive geniculum than those in the most distal part of
the rhabdosome. The thecal count increases from 2TRDy, - 6 - g = 2.2—2.5 mm
to 2TRDy - ; = 1.3—1.4 mm and decreases distally to 10 in 10 mm. Free ventral
walls of distal thecae incline at an angle of 25° to the rhabdosome axis. In the distal
part of the rhabdosome the thecae overlap for 1/2 their length; dorso-ventral width
reaches there up to 0.75—0.95 mm.

Remarks and relations: The Bohemian specimens of Monograptus limatulus
THRNQUIST well correspond to those described by TorNQuIsT (1892), HUTT (1975)
and Byerreskov (1975). The differences in proximal thecal count could be probably
affected by measurement of different interval on the rhabdosome or by deformation
of the specimens, The mesial thecae of our rhabdosomes fit the specimen figured
by BjerrEsKov (1975, text-fig. 16B). Alternative relatons to M. a. austerus, A.
strachan and the earliest monoclimacids could be recognized only in best-pre-
served, three-dimensional material.

Horizon and localities: Zelkovice Formaton, common in the Dem. con-
volutus Zone. Béle®, Hldsnéd Tieban, Tmaf, Zelkovice, Praha - Velkd Chuchle,
Praha - Repy.

Monograptus havlicek: sp. n.
Pl. XI, figs. 1, 2; pl. XII, fig. 4; text-fig. 4A, F

Holotype: Incomplets flattened specimen no. P8 269, pl. X1, fig. 1; text-fig. 4A. The authot’s
collection housed in the Geological Survey, Prague.

Type horizon: Zelkovice Formation, Llandovery, middle part of Dem. convolutus Zone.

Type locality: Tmaifd.

Material: 11 incomplete Hattencd specimens, several fragments.

Diagnosis: Rhabdosome dorsally arcuate, dorso-ventral width gradually in-
creases from the slender proximal part up to 0.9 mm in most distal part. There are
several *hooked monoclimacis-like thecae in proximal part, numbering 12—13 in
10 mm. Proximal hooked or hooded thecae change into the straight tube-like geni-
culate distal thecae. Geniculum prominent in proximal thecae gradually disappears
distally.

Description: The arcuate thabdosome is over 50 mm long. A sole extreme
proximal end that has been found is badly preserved. The proximal thecae are
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elongated with small overlap (up to 1/4),
hood-like apertural region. Apertures
structure resembling a hooked dorsal
M. limatulus. Apertures placed in small, shallow
ventrally. Succeeding, more dista thecae become

shape, Thecae number 12—13 in 10 mm proximally (2TRD, = 1.6—1.7 mm),

with prominent geniculum and hook or
of more than 6 proximal thecae have a
thecal wall or genicular hood similar as in
apertural excavations face rather
straight, tube-like cylindrical in

The dorso-ventral width of the rhabdosome increases graduaily from the initial
0.2 mm up to the maximum distal width of 0.9 mm (50 mm away from the proximal
end). The early tube-like distal thecae have a distinctive genicular curvature which

3. Lagarograpeus TerEs

(PoRTLOCK): B — p&

173/2, X 3.7; C — p%

/{ 173/1, X 3.7; D — p&
171, % 3.7. Monograprus

éﬁ cf. difformis TORNGUIST
A — P5310, % 35



becomes less and less prominent more distally. Distal thecae are simple tubes with
straight apertures perpendicular to the rhabdosome axis; thecae overlap for about
1/2 their length; free ventral thecal walls incline at an angle of 10—13° to the
rhabdosome axis. Thecal apertures are 0.35—0.4 mm wide. Thecal count slightly
decreases distally to 10.5—12 in 10 mm.

Remarks and relations: Monograptus haviiceki n. sp. appears to be close to
M. limarulus TORNQUIST In some features (especially in distal part). The chief
differences between the two species are open arcuated rhabdosome and slowly in-
creased dorso-ventral width of the former. The changes of thecal shape and width
of the rhabdosome are not strongly accentuated in strongly curved mesial part as
in the case of M. limatulus. M. havliceki seems to lack extremely elongated thecae
of slender proximal part which are developed in M. K¥martulus. The origin of M.
havliceki is not clear, Characteristically biform thecae place the origin of M. /ima-
tulus and M. havliceki into the ancestors from M. austerus group. If their proximal
“hooks” represent genicular hoods in reality, they could resemble even mono-
chimacids — Monoclimacis ? sp. (HUTT 1975). Distally, the hook or genicular hood
has retreated exposing apertures with nearly straight margins. Geniculate tube-like
distal thecae resemble some atavograptids (A. strachan) which is considered to be
a praecursor of monoclimacids.

Horizon and localities: Zelkovice Formation, uncommon in Dem. con-
volutus Zone. Tmar.

The earliest thembers of some monograptid groups
from Demirastrites convolutus Zone

Monograptus lobiferus (Mc Covy, 1850)
Pl. XI1, figs. 1, 2, 6; text-fig. 4E, M

1850 Grapiolites lobiferus (M'Coy); Mc Coy, p. 270.

1897 Monograptus lobiferus M'Cov; PERNER, p. 32; pl. 10, fig. 19; text-hg. 16.

1897 Monograptus lobiferus var, undulatus m.; PERNER, p. 33, pl. 10, figs. 1Ba, 22b; text-fig. 18.
2 1897 Monograprus lobiferus var. Lapuorthi m.; PERNER, p. 33, pl. 10, figs. 20, 21; text-fig. 17.

1913 Monograptus lobiferus (M'CoY); ELLES - WooD, p. 448, pl. 45, figs. la--f, text-figs. 308a —e.

1975 Monograptus lobiferus (Mc Covy, 1850); HuTT, p. 94, pl. 18, figs. 1, 3; pl. 19, fig. 6: text-fig.

24, figs. 4a, b. (A long synonymy was given by HUTT.)
1973 Monograptus lobiferus lobiferus {M'Covy, 1850); BIERRESKOV, p. 66, pl. 10D, text-fig. 20C.

Marerial: More than 30 flattened specimens, some of them are complete.

Description: The rhabdosome is up to 100 mm long, straight, slightly dorsally
curved in the most proximal part. The following slight ventral curve of post-proxi-
mal part of the rhabdosome occassionally occurs. The sicula bears short virgella and
is up to 1 mm long and 0.2 mm wide (the apertural diameter). The sicular apex
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reaches the level of th 1 aperture. The lobate most proximal thecae are slightly
elongated, numbering 8.5—10.5 in 10 mm (2TRD: = 2.3 mm, 2TRDip = 2.2 10
1.9 mm). The thecae with no overlap and with lobate recurved metathecae have
apertures facing proximo-dorsally. Some specimens show short (up to 0.4 mm)
paired lateral apertural processes noted also by Hutr (1975) and BJERRESKOV
(1975). The distal thecae are strongly hooked, lobate and with apertures facing
more dorsally, numbered 8.5—9.5 in 10 mm. The dorso-ventral width increases
gradually from 0.4 mm at the th 2 level up to 1.9 mm in the most distal frag-
Mments.

Remarks : The flattened rhabdosomes from the Bohemian Silurian referred to
M. lobiferus could not be separated from those of M. lobiferus harpago TORNQUIST,
1899 redescribed by BJERRESKOV (1975). Both of the diagnostic features mentioned
by the latter author (the dorso-ventral width and lobation of the thecae) depend,
to a certain extent, on flattening of Bohemian material.

The line producing forms with high lobate thecal type represented by succession
of M. lobiferus lobiferus — M. lobiferus harpago — M. Enockensis could be proposed
in agreement with BJERRESKOV (1975) and RICKARDS - HuTT - BERRY (1977) while
the origin of lobate monograptids could be placed into the genus Campograp-
tus.

Horizon and localities: Zelkovice Formation, common in Dem. convolutus
Zone. Cernotice, Hlasnd Ttebati, Tman, Zelkovice.

Monograptus ? sp.
Pl 1, figs. 4, 5; text-fig. 4K, L ’

Marerial; about 20 flartened *distal fragments.

Description: The rhabdosome of this species appears to be extremely slender
and nearly straight. The dorso-ventral width of all fragments is 0.25—0.35 mm and
increases very gradually. The maximum length attained is about 30 mm in our
fragments. Thecae apertures arc covered by tiny hoods (text. fig. 4K,L). The thecal
overlap reaches up to 1/4, thecal count is 7.5—8.5 in 10 mm (2TRD about 2.5 mm).
The ventral walls of the thecae are inclined at an angle of 4—6° to the rhabdosome
axis.

Remarks and relations: The characters of the apertural regions caused the
difficulties with the generic attribution of the specimens described here. The aper-
rural hoods tend to attribute our specimens to the genus Pribylograptus but straight
thecae with slightly everted apertures show similarity with the Pristzograptus
fragilis-like forms.

At first glance Monograptus ? Sp. seems 1O be close to Pristiograptus fragilis
(RICKARDS, 1970) but differs in having apertural hoods and greater thecal overlap.
M. ? sp. is similar also to Monograptus jonest RICKARDS, 1970 figured by BJERRESKOV
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(1975). A sole distinctive difference is in apertural hoods once again. On the other
hand, thecal apertural margin with apertural hood resembles some fragments of
isolated rhabdosomes of Monograptus sp. 1. described by HUTT - RICKARDS - SKE-
VINGTON (1970).

Horizon and localities: Zelkovice Formation, uncommon in Dem. con-
volutus Zone, Tman.

6. Monaograptus cf. difformis "TORNQUIST: E — NM 27051, X 4.5, Campograptus
comntnis rostratus (ELLES et Woop): F — PS5 93, X 4.5. Campograptus dingans
(CARRUTHERS): A — PS5 221, % 45;B - PS 250a, ¥ 4.5. Campograptus millepeda
(Mc Coy): € — P§ 222a, % 45; D — BB 634, X 4.5. Gampograpius sp.: G — P§
227, % 3
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Genus Campograptus OBUT, 1949

Type species: Monograptus convolutus var. connnnis LAPWORTH, 1876, p. 358, pl. 13, figs. 4a, b
from the lower Silurian, Llandovery, Scorand. Original designation OBUT {1949), p. 24.

Diagnosis: Rhabdosome dorsally curved proximally, becoming more gently
curved distally. Hooked triangular thecae with no overlap have broad prothecal
bases and simply hooked metathecae. Thecal hooks mmvelve both dorsal and ventral
walls, terminated by nearly rounded apertures. Up to 5 axially elongated most
proximal hooked thecae are present.

Evolutionary note: The character of highly triangular hooked campograptid
thecae has been studied detailedly by SupBURY (1958) on the three-dimensional
material. Owing to her investigations the original OBuT’s (1949) diagnosis could
be supplied at present.

The origin of the Camp. communis group used to be placed in Monograprus
difformis TornQuisT (HUTT 1974) or in Monograptus austerus sequens HUTT (Ri-
CRARDS, HUTT et BERrY 1977). The most proximal axially elongated thecae gradual-
ly change into higher and shorter triangular thecae in both cases. Only a small
number of axially elongated most proximal thecae remain in Campograpius. The
earliest triangular thecae occur in mesial part of M. difformus. In M. a. sequens
progressive development of distal hooked thecae on the other side can be observed.

During the evolution of Campograptus a subsequent reduction of axially elon-
gated most proximal thecae may be observed. The latest species have no axially
elongated thecae — Campograptus communis obtusus (RICKARDS), Campograptus
millepeda (Mc Coy) and Campograptus clingani (CARRUTHERS) as was shown by
RicrarDs - HUTT - BERRY (1977).

Campograpius communis rostratus (ELLES et WooD, 1913)
Pl. IX, figs. 1, 22, 5; text-fig. 6F

1913 Mouograptus comymuanis (LAPWORTH) var. rosiratus var. nov.; ELLES - WooD, p. 481 (pars),
pl. 49, fig. 2b (non a, c), rexr-fig. 337,

1913 Monograptus communis (LAPWORTH); ELLES - Woop, p. 480 {pars), pl. 49, fig. 1b {non text-
figs. 336a, b; pl. 49, figs. 1a, c—e).

1945 Spirograptus communis communis { LAPWORTH, 1876); PRIBYL, p. 29, pl. B, fig. 1-3.

1958 Monograpius conmunts rostratus ELLES et Woob; SUDBURY, p. 522, text-fig. 21, pl. 23, figs.
102 — 105,

1970 Monograpius communis rostratus BLLES et Woob, 1913; RICKARDS, p. 85, text-fig. 13, fig. 13,

1975 Monograptus convnunis rostratus ELLES et Woop, 1913; Bjsrreskov, p. 64, pl. 10, fig. Bj
text-fig, 19A.

1975 Monograptus cowmmunis vostratus ELLES et Woop, 1913; Hurr, p. 83, text-fig. 17, fig. 3.

Material: 15 complete flattened specimens, more than 20 fragments.

Description: Over 70 mm long rhabdosome with strongly dorsally curved
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proximal part becomes nearly straight most distally. The sicula is up to 1 mm long
with an apertural diameter of about 0.22 mm. The sicular apex attains just below
th 1 aperture. The two initial thecae are axially elongated, the following thecae
become higher, almost triangular with a broad prothecal basis. Nearly straight
apertures of simply hooked metathecae face proximally in proximal part of the
rhabdosome, in distal part they are not so strongly hooked and face somewhat
ventrally. No thecal overlap has been observed. The dorso-ventral width of the
rhabdosome (thecal height of 0.4—0.5 mm at the level of th 2and 1.3 mm atth 8
level) increases up to 1.6 (1.7) mm most distally. The 2TRD:; = 1.4—1.55 mm,
2TRD: = 1.55—1.7 mm, 2TRD;yy = 1.65—1.8 mm and 2TRD2) = 1.9—2.2 mm
so that the thecae numbered 13 in 10 mm proximally and 9—10.5 distally.

Remarks and relations: Campograptus communis rostratus (ELLES et WooD)
differs from the type subspecies by presence of only two axially elongate thecae.
Its somewhat shorter and higher distal thecae face rather proximo-ventrally. The
specimens from Bohemia correspond to Camp. communis rostratus in all these fea-
tures. Some differences seem to be in both proximal and distal thecal count (the
thecal count is higher proximally and lower distally in our specimens). Never-
theless, R1cKARDS (1970) and Hutt (1975) referred the thecal count in general.

The rhabdosomes of similar species “Demurastrites” denticulatus TORNQUIST
have been mostly figured by PERNER (1897) in place of Camp. communis. A great
deal of Perner’s type material is not sufficiently preserved for determination.

Horizon and localities: Zelkovice Formation, Dem, triangulatus — Dem.
pribyli Zone, rare in Dem. convolutus Zone. Cernofice, Hldsnd Ttebafi, Karlik,
Praha - Velka Chuchle (Barrande’s “colony Haidinger’). Tmail.

Campograptus millepeda (Mc Coy, 1850)
Pl. IX, fig. 2; pl. X, fig. 4; text-fig. 6C, D

1850 Graprolites millepeda M'Covy; Mc Coy, p. 270.

1913 Monograptus millepeda (M*Co¥); ELLES - WooD, p. 465, pl. 46, figs. 10a — d, text-figs. 323a —c.

1968 Campograptus curtus OBUT et SOBOLEVSKAYA sp. nov, ; OBUT - SOBOLEVSKAYA (et MERKUREVA),
p- 104, pl. 25, figs. 7, 8.

1975 Monograpeus millepeda (Mc Coy, 1850%; Hurr, p. 96, pl. 22, figs. 1, 5; wext-fig. 19, fig. 4.
{A long synonymy was given by HUTT.)

1982 Menograptus millepeda (Mc Coy, 1850); LEnz, p. 88, pl. 7, figs. M, O; pl. 25, figs. D, G, H.

Material: 3 complete, 1 incomplete rhabdosome, several fragments.

Description: More than 35 mm long rhabdosome is strongly dorsally curved
in proximal part and nearly straight distally. The robust sicula is 0.7—0.8 mm
long and reaches up to the th 1 level. The sicular aperture attains the diameter of
0.4 mm. The th 1 originates just above the sicular aperture similarly as in other
campograptids. Even the th 1 becomes triangular in profile with a generally convex
ventral wall. Large hooked metathecae are retroverted to face the ventral wall;
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presumably circular apertures are up to 0.5 mm wide in flattened Bohemian ma-
terial. No thecal overlap is present. The th I height of 0.5 mm increases rapidly to
a maximum of 1.3—1.4 mm. The thecal count of 13—14.5 in 10 mm in proximal
part decreases to 9.5—10.5 in 10 mm distally (2TRD: = 1.4 mm; 2TRD; =
= 1.55 min., ZTRDm = 1.9 mm and ETRDEQ = 2.2 111111}

Remarks and relations: The specimens from the Prague Basin could be
well compared with those described by ELLes - Woob (1913) and HuTt (1975).
However, the Bohemian specimens have lower thecal count (13—14.5 in contrast
to 15) and narrower rhabdosome which corresponds more likely to the specimens
described by Lenz (1982) from northern Canada. The characteristic thecal shape
of Camp. millepeda 1s well recognizable in all cases.

Horizon and localities : Zelkovice Formation, uncommon in the uppermost
part of Dem. pribyli Zone and in lower part of Dem. convolutus Zone, Cernofice,
Hlasna Trebarl, Tmai.

Campograptus clingani (CARRUTHERS, 1867)
Pl IX, figs. 2, 3, 5; text-fig. 6A, B

1867 Graprolithus Clingani CARRUTHERS, p. 369, pl. 2, fig. &
non 1897 Moenograptus Clingani BARR. ; PERNER, p. 38, pl. 11, figs. 1417, 21.

1913 Monograptus Clingani (CARRUTHERS ) ; ELLES - WoOD, p. 463, pl. 46, figs. 11a —f, text-figs.
322a, b.

1969 Monegraptus clingarni (CARRUTHERS); STRACHAN, p. 195, pl. 5, figs. 1 —5.

1975 Monograptus clingani (CARRUTHERS, 1867); HUTT, p. 82, pl. 23, figs. 5—7; text-fig. 19,
fig. 9. {A long synonymy was given by HUTT.)

1982 Monograptus clingani (CARRUTHERS, 1867); LENZ, p. 65, pl. 3, figs. U, V; pl. 21, fips. E, K.

Material: 6 complete flattened specimens, several fragments.

Description: The rhabdosome 1s strongly dorsally curved at proximal end
and becomes more or less straight distally. Our specimens attain up to 20 mm in
length. The prominent sicula is 0.26 mm wide and 1.0—1.1 mm long. The sicular
apex reaches up to th 1 level, The dorso-ventral width increases from 0.6 (0.8) mm
(height of th 1) up to the maximum distal width of 1.3—1.4 mm attained at the
level of th 9 — th 10. Metathecal hooks involve both dorsal and ventral walls and
occupy 1/3—1/2 of the total width of the rhabdosome. Broad prothecal bases grow
from a broad common canal. No thecal overlap has been observed. Short (0.1 mm)
tiny lateral apertural spines have been detected in three specimens. Thecal count
decreases from 13.5 in 10 mm proximally to 10 in 10 mm distally (2TRDy =
= 1.4 mm; 2TRD: = 1.55 mm; 2TRD;, = 1.8 mm and 2TRDgz, = 1.9 mm).

Remarks and relations: Several rhabdosomes well comparable with Campo-
graptus clingani (CARRUTHERS) were found at Tmail. They have typical broad pro-
thecae, hooked metathecae, broad common canal and in general robust proximal
end of the rhabdosome. The Bohemian specimens differ from the type material of
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ELLES - WooDp (1913), STRACHAN (1969), and HUTT (1975) in their higher thecal
count and slightly narrower rhabdosomes. The same little differences found also
in other campograptids from Bohemia could be explained by deformation regarding
flattening. In some specimens (PS 221, PS 251) tiny lateral apertural spines can be
observed. The only evidence of such spines in campograptids has been recorded
by Bjerreskov (1975) in Camp. communis rostratus (ELLES et WoOD).

Horizon and localities: Zelkovice Formation, upper part of Dem. con-
volutus Zone. Tman.

Campograptus sp.
Pl. IX, fig. 4; rext-fig. 60

Material: 2 incomplete flattened specimens.

Description: Over 35 mm long rhabdosome with triangular hooked thecae 1s
dorsally arcuated throughout. The sicula and probably 1-—3 initial thecae have not
been found. The first theca preserved in our rhabdosomes is designated th n. Itis
0.6 mm high in both specimens, There are about 5 axially elongated most proximal
thecae with proximally facing apertures. The following thecae become shorter
and higher, the apertures of their hooked metathecae direct proximally to proximo-
dorsally. The dorso-ventral width increases gradually up to 1.35—1.4 mm in the
most distal part of the rhabdosome, 2TRD: = 1.6, 1.85 mm; 2TRDn 45 = 1.75,
1.95 mm; 2TRDy 410 = 1.9, 2.0 mm and 2TRDy, 29 = 2.0, 2.15 mm. Distal thecae
number 10.5 in 10 mm.

Remarks and relations: The two specimens described here markedly differ
from all the other campograptids. Their rhabdosomes are arcuated throughout, the
dorso-ventral width increases gradually up to the most distal part. Regarding its
number of axially elongated proximal thecae and its distal thecae shape, Campo-
graptus sp. seems to be close to Campograptus communis communis. Campograprus sp.
may represent one of the most primitive early campograptid forms evolving from
biform monograptids.

Horizon and localities : Zelkovice Formation, rare in the lower part of Dem.
pectinatus Zone. Cernofice.

K tisku doporndil F. Kraft

Prefofl auror
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Explanation of plates
Photographs by the author.

Pl. I

Aravograptus atavus (Jones): 1 — PS 262, ¥ 2.5; 2 — P8 261, % 2.5; 3 — P§255/2, % 25,
Monograptus ? sp.: 4 — P8 274, % 7.25; 5 — the same slab, ¥ 7.25. Localities: 1, 2 — Praha -
- B&chovice, 3 — Béled, 4, 5 — Tman.

Pl I

Coronograptus cyphus cyphus (LAPWORTH): 1 — P5 230, X 3. Lagarograptus sp.; 2 — P35 254a,
¥ 5. Lagarograptus aff. tennds (PORTLOCK): 3 — PS5 234, < 5. Localities: 1 — Béled, 2, 3 — Tmah.
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Pl. 111

Coronograptus cyphus cyphus (LAPWORTH): 1 — PS 265, ¥ 3. Mowograptus austerus austerus 1T ORN-
quisT: 2 — P8 267, % 5;3 — P§233/1, X 5; 4 — P5 224, X 5. Locality: 1 —4 Tmai.
PL 1V

Coronograpitus gregarius gregarvius (LAPWORTH): 1 — PS 246, % 5;2 — P5248, x 5;3 — P§ 248
(the same slab), X 5. Coronograptus cyphus cyphus (LAPWORTH): 4 — BB 639, X 5;5 — BH 638,
® 5. Locality: 1 -5 — Hlasni Ttebari.

PL.V
Pribylograptus argutus argutus (LAPWORTH): 1 — PS 247a, % 5;2 — PS5 211, % 5; 3 — BB 633,
% 5; 4 — P§ 263/1, X 5. Locality; 1 —4 — Hldsna Tteban.

Pl. VI

Pribylograptus leptotheca (LAPWORTH): 1 — NM 35050, < 3. Pristiograptus concinniis {LAPWORTH):
2 — P% 264 (in detail), X 5;3 — PS5 264, X 2.5;4 — BB 637, X 2.5. Localities: 1 — Praha - Velka
Chuchle (Barrande’s “colony Haidinger™), 2—4 — Hldsnd Tteban.

Pl. VII

Monograptus austerus vulgaris HUTT: 1 — P8 2052, X 5;2 - P8 204 (diztal parr in detail), % 7.5;
3 — BB 635, ¥ 5; 4 — P8 204 (mesial part in detail), X 7.5; 5 — PS§ 205b, X 5. Localities: 1, 2,
4, 5 — Hl4sné Tiebafi, 3 — Zadnl Ttebail.

Pl. VIII

Monograptus austerus vulgaris HuTT: 1 — P5 204, % 2.5; 2 — P592, X 5; 4 — PS 203, x 5.
Menograptus cf. difformiz TORNQUIST: 3 — NM 27051, < 5. Localities: 1, 2, 4 — Hlasnd Tiebai,
3 — Zadni Tieban.

Pl IX

Canmipograptus comminis vostratus (ELLES et Woop): 1 — PS8 207, X 2.5; 3 — P5 239 (compressed
specimen from silicite), X 2.5; 5 — PS 93, x 5. Campograptus millepeda (Mc Coy): 2 — P3 222a,
® 5. Campograptus sp.: & — PS 227, » 2.5. Localities: 1, 2, 5 — Hlasn4 Ttebaf, 3, 4 ~ Cernogice.

Pl. X

Monagraptus limatulus ToRNQUIsT: 1 — P8 255/2, > 5; 6 — PS5 251/2, X 5; 7 — P5232, X 5.
Campograptus elingani (CARRUTHERS): 2 — PS 249/2, % 533 — PS 221, X 5;5 — PS 250a, % 5.
Campograptus millepeda (Mc Cov): 4 — BB 634, < 5. Locality: 1 -7 — Tman.

Pl X1

Monograptus havliceki sp. n.: 1 — PS5 269, x 4; 2 — P8 268, » 5. Monograptus limatulus TORN-
QuisT: 3 — P& 270/1, X 5. Locality: 1 -3 — Tman.

Pl. XI1

Monograptus lobiferus (Mc Cov¥): 1 — P8 272, % 3;2 — P5 275, % 3;6 — PS5 271, % 5 (scalariform
view — dorso-ventral compression, in detail). Lagarograprus helenae sp. n.: 3 — PS5 274, x 5.
Monagraptus havliceki sp. n.: 4 — P5 269, X 5 {on the same slab as holotype). Coronograptus
gregarius maxiculus subsp. n.: 5 — PS 252, » 5, Locality: 1 =6 — Tman.



Nejstarsi zastupci Celedi Monograptidae (Graptolithina)
ze spodniho llandoveru praZské panve (Barrandien)

(Reésumé anglického textit)
PETR STORCH

PtedlofZzeno 24. dubna 1985

V pfedloZené studii jsou zpracovani nejstarsi zastupci Celedi Monograptidae ze
spodniho llandoveru (Zelkovické souvrstvi) prazské panve, Prvni jednofadi grapto-
litd se v Ceském siluru objevuji b&¢hem zény Cystograptus vesiculosus. Nejrozsdh-
lej3i radiaci prodéldvaji starobylé monograptidni rody béhem zén Coronograptus
cyphus a Demirastrites triangulatus. VétSina studovanych vyvojovych linii vymira
do konce zény Demirastrites convolutus a jen v ojedinélych pripadech prechazi
vyie (Lagarograptus tenuis). Béhem z6ny Dem. convolutus se na jejich misté ob-
jevuji nové, pokrocilejii skupiny monograptidi (M. ex gr. lobiferus, Monoclimacis
ex gr. crenularis, Pristiograptus ex gr. regularis).

V praci je popsano celkem 23 druht a poddruhii fazenych k rodtim Aravograprus,
Pristiograptus, Coronograptus, Lagarograptus, Pribylograptus, Campograptus, k bi-
formnim monograptidim (“Pernerograptus’) a k dal8éim monograpudim jejichz
poditky sahaji do zény Dem. convolutus (M. lobiferus, M. ? sp.). Z celkového poctu
jsou 3 druhy nové (Coronograptus gregarius maxiculus, Lagarograptus helenae a
Monograptus havliceki), 12 druh@i bylo doloZeno z Ceského siluru poprvé, zatimco
6 druhu bylo pro nedostateény materidl ponechano v oteviené nomenklature. Kro-
mé popisti jsou u viech taxond uvedeny a diskutovany jejich predpoklidané fylo-
genetické vztahy a zndzornéno jejich stratigrafické roziifend. Prace se rovnéz zabyva
rodovou klasifikaci starobylych monograptidi. Studie Supsuryove (1958) a Hur-
TOVE (1974) ukizaly, Ze rod Pernerograptus (PRiBYL 1941a) zahrnuje nékolik riiz-
nych skupin biformnich monograptidi, lificich se tvarem ték a jejich sti, Navic je
nejasné postaveni typického druhu *‘ Pernerograptus™ argenteus. Proto je rod Pernero-
graptus v souhlase s uvedenymi autorkami stazen zatim do synonymiky Siroce po-
jatého rodu Monograpius .1, Rod Campograptus (OBUT 1949) naopak povaZuji za
samostatny platny, dobfe vymezitelny rod, jehoz fylogenezi objasnili jiz RICKARDS -
HuUTT - BERRY (1977). Rod Campograptus s upravenou diagndzou vyjimm ze syno-
nymiky rodu Monograptus s.l.

V piedlozené prici jsou na zdklad® studia nového materidlu revidoviny rovnéz
druhy popsané z feského siluru PERNEREM (1897) a PRIBYLEM (1941a,b), ale nejsou
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zde zahrnuti zdstupci rodd Rastrites a Demirastrites, zpracovani PRIBYLEM ( 1942
a PRIBYLEM a MUNCHEM (1945).

Apepnefimiue mpegcraBETenn cemMelicTEa Monograptidae
(Graptolithina) a3 mEmsxumero naxamnoRepn [Ipasmckoro Gacceifns
{(Bappagguen)

M3 smnxsEnx croer swensoBnuroi centt Ipaskexoro GacceHHa (et JUIRHAOBEPH] OITi-
CaHbl 23 BHJZ ¥ IIOASHIA IPANTOINTOR, OTHOCAIIMNCA K pofam Atavograptus, Coronograptus
Lagarograprus, Pribylograptus, ® IByOOpasHeIM MOHOTDAaNTHAam (wslernerograpiuss} K MOHO-
rpantegam rpyiiaer M, lobiferus m K pomam Pristiograptus w Campograptus, Mz Beero uncs
BHAL! Coronograptus greparius maxiculus, Lagarograpius helenae u Monograptus havliceki anmmrorca
HOBGLIMH, 12 BHI0OE AOKA3AHO BIEPBLIE B Cuiavpe Yexuy M 6 BHIOB OCTABISETCA B OTKPBITOI
HoMeHrmarype. Pox Caompograptus OCHALICH HOBEIM, PACLUMDPEHHBIM MHATHOIONM. ABTOp 3a-
HHMAETCA B NPEACTABRICHHOH CTATHE TAKMKE CTPATHrpads<ecHHM sHAYEHMeM § pacupocTpa-
HEHHEM, & TAKHE (DHIOrEHETHUECKHMN OTHOMICHHAMH OMHCBIBAEMEIX BHIOB H 3BOIONHOHHLIX
JIHHHIE.

Prelogil A. KFif
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StorcH P.: Earliest Monograptidae (Graptolithina) PL 1
in the lower Llandovery sequence of the Prague Basin {Bohemia)

Sbor. geol. véd — P — sv, 29



Pl. I1




STorcH P.: Earliest Monograptidae (Graptolithina) PL 111
in the lower Llandovery sequence of the Prague Basin (Bohemia)
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STorcH P.: Earliest Monograptidae (Graptolithina) )
in the lower Llandovery sequence of the Prague Basin {Bohemia)

Shor. geol. véd — P — sv, 29
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Storcu P.: Earliest Monograptidae (Graprolithina)
in the lower Llandovery sequence of the Prague Basin (Bohemia)
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Pl. VIII




STorRcH P.: Earliest Monograptidae (Graptolithina)
in the lower Llandovery sequence of the Prazue Basin (Bohemia)
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Pl. X1

StorcH P.: Earliest Monograptidae {Graptolithina)

in the lower Llandovery sequence of the Prague Basin {Bohemia)
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