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HALSZKA OSMOLSKA

FAMENNIAN AND LOWER CARBONIFEROUS CYRTOSYMBOLINAE
(TRILOBITA) FROM THE HOLY CROSS MOUNTAINS, POLAND

Abstract. — Famennian and Lower Carboniferous trilobites of the subfamily Cyr-
tosymbolinae (Proetidae) from the cephalopod biofacies of the Holy 'Cross Mount-
ains (Gory Swietokrzyskie) are described. Of the 51 species 'described, 20 are new
and 26 are identified only at the generic level. The variability and ontogenetic
development of the species are investigaled. Suggestions on the occurrence of
proetid and phacopid trilobites in correlation with the type of lithofacies are
made. An afttempt is made to base the stratigraphy of Famennian and Lower
Carboniferous beds on the trilobites here studied.

INTRODUCTION

The present paper is a study of the frilobite subfamily Cyrtosymbo-
linae Hupé, 1953 (Proetidae Salter, 1864) which occurs in the Famennian
and Lower Carboniferous beds of the southern part of the Holy Cross
Mountains (Gory Swietokrzyskie). Very few Proetidae have so far been
recorded from these beds. Giirich (1901) reported in the Famennian beds
at Zaremby and Karczéwka the presence of the species Proetus michal-
skii = ? Perliproetus michalskii (Gurich, 1901) and (in 1896, 1901) that
of Dechenella pusilla = Cyrtosymbole (Cyrtosymbole) pusilla (Giirich,
1896) in sediments of the same age at Psiarnia and Zaremby. ?Perliproe-
tus michalskii has not been found by the writer. Czarnocki (1928) ment-
ions that a species which he defines as ,,Waribole ex groupae aequalis”
occurs in Lower Carboniferous beds at Gatezice and Zaremby. Kosciel-
niakowska (1959) records two species of Cyrtosymbolinae from the
Famennian of the northern part of the Holy Cross Mountains: Drever-
mannia (Drevermannia) schmidti R. Richter, 1913, and D. (Drevermannia)
wzdolensis n.sp. The latter species is, however, nomen nudum. The pre-
sent paper is the {irst to describe the assemblage of Cyrtosymbolinae
from the Famennian and Lower Carboniferous of the Holy Cross Mount-
ains. Over 2000 specimens are considered; they were collected between
1948 and 1954 by the late Polish geologist Jan Czarnocki, by Dr Z. Kie-
lan-Jaworowska and the present writer. They come from the following
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Fig. 1. — The map of Holy Cross Mountains (Goéry Swietokrzyskie) facial regions.

X-X Holy Cross dislocation, dividing Holy Cross Mountains into two regions.

Interrupted line — maximal southern extension of Holy Cross facies (shale limestone
facies) of Upper Famennian (after J. Czarnocki, 1957).
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localities (fig.‘ 1): Jablonna — Famennian and Lower Carboniferous, col-
lected by Kielan-Jaworowska; Galezice — Famennian and Lower
Carboniferous, collected by Kielan-Jaworowska and the writer; Ko-
wala — Famennian and Lower Carboniferous (ditto); Karczowka —
Famennian and Lower Carboniferous, collected by Czarnocki; Czar-
néw — Famennian (ditto); Zaremby — Lower Carboniferous, collected
by Kielan-Jaworowska and the writer; Lagéw — Famennian, collected
by Kielan-Jaworowska. 10 species and subspecies have been identified
from the Famennian localities mentioned above, of which 7 are described
as new forms. Some species, owing to inadequacy of the specimens,
could only be doubtfully identified and these have been marked with
successive letters of the alphabet, thus: Cyrtosymbole sp. a (comp.
table 1), etc. The Lower Carboniferous trilobites described include 15
species, 13 of which are new (comp. table 1).

The writer carried out her research work at the Institute of
Palaeozoology of the Polish Academy of Sciences in Warsaw between
1958 and 1961. It was preceded by studies of the Famennian Phacopidae
from the same area (Osmolska, 1958). All the trilobites here described
are the property of the Geological Institute and are deposited in the
Museum of the Institute at 4 Rakowiecka street, Warsaw.

The writer gratefully acknowledges the help of the following persons:
Dr. Z. Kielan-Jaworowska, under whose guidance the work was
prepared, has given valuable suggestions, made available her collection
of trilobites, and kindly translated into English a part of the Polish text.
Professor Dr. R. Kozlowski’s encouragement and criticism of the
manuscript were very helpful. The authorities of the Geological Institule
(Geological Survey) of Poland and Dr. M. Zelichowska, the curator of
the Institute’s Museum, kindly made available the fossil collections de-
posited in the Institute’s Museum. Thanks are also due to British
scientists: Dr. W. Dean, Dr. J. Temple, Mr. R. Tripp and Mr. A. Packard
for revising the English text and for their critical remarks. In 1959/60,
thanks to a grant from the Polish Academy of Sciences the writer
was able to visit the Senckenberg Museum in Frankfurt/M. to make
comparative studies of the Famennian and Lower Carboniferous
trilobites from Poland with specimens described by R. and E. Richter
from the Rhine Schiefergebirge and Thuringia. In 1961, also on a grant
from the Polish Academy ol Sciences, the writer visited Leningrad. At
the Museum of VSEGEI in Leningrad she examined the collections of
Famennian trilobites from the Ural and the Mugodzhary Hills, described
by Maksimova (1955), and those of Lower Carboniferous trilobites from
the Ural, the Kirghiz steppes, Kara-tau, Turkmen, the Kuznetsk and
Donetz Basins, and Novaya Zemla, described by Veber (1932, 1933, 1937).
Thanks are due to Dr. W. Struve of Frankfurt/M. and Dr. Z. A. Maksi-
mova of Leningrad for making available the fossil collections in the
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museums of these cities and for the courteous assistance during the wri-
ter’s visit to Germany and the U.S.S.R.; to Dr. H. Zakowa of the Geolo-
gical Institute, Warsaw, for the use of her unpublished paper, and to
Dr. A. Urbanek of the Institute of Palaeozoology of Warsaw University,
for his most helpful suggestions on the general problems of evolution.
Miss M. Czarnocka Kkindly took the photographs, Mrs. K. Budzynska
made the drawings, and a part of the present work was translated into
English by Mrs. J. Humnicka.

GENERAL PART

MATERIAL AND METHODS

The Famennian Cyrtosymbolinae described here occur in limestones
as exoskeletons, which are mainly represented by undistorted detached
cranidia, librigenae and pygidia. These are numerous and the collection
totals over 1500 specimens. Young forms, mostly in the meraspis stage
predominate, and these allow at least a description of the partial
ontogeny of some species. Famennian Cyrtosymbolinae occur only
exceptionally within shales of the uppermost Famennian strata at Ko-
wala, and here they are badly preserved, being compressed, distorted
and mostly without exoskeletons. The Lower Carboniferous Cyrtosym-
bolinae from the same area are encountered almost exclusively in argil-
laceous or siliceous shales. Complete specimens are rare, specimens with
exoskeletons being found only in beds of the Gattendorfia zone at Ja-
bionna and Kowala. The greater part of the material, consisting of ap-
prox. 500 specimens, are internal moulds, sometimes external imprints.
They provide a clue to the understanding of the outer morphology of
the exoskeleton and its ornamentation. Trilobites from the shale beds
also are largely distorted and compressed, with the exception of extre-
mely small specimens, which are usually very satisfactorily preserved.
Lower Carboniferous shales have yielded many young forms, which are
described in the chapter on ontogeny (comp. p. 84). The few trilobite
specimens obtained from the lower beds of the Pericyclus zone of Ga-
lezice have exoskeletons satisfactorily preserved in limestone lenses
occurring within the shales. Needles and Burgess Vibro-Tool were used
in the preparation of specimens.

TERMINOLOGY

The terminology used here is mainly that accepted in the Treatise on
Invertebrate Palaeontology (1959). The symbols used for lateral lobes and
furrows of the glabella are those introduced by Jaanusson (1956): L —
lobus, S — sulcus. They are numbered from behind forwards. The
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Distribution of the Cyrtosymbolinae in the Famennian and Lower Carboniferous of the Holy Cross Mountains (G3ry Swigtokrzyskie), Poland

B —— Locality

= Jablonna Kowala Galezice Czarn6w | Karczoéwka Zaremby Lagow Remarks
Species T | | B o - |
I — | ‘
1. Cyrtosymbole (Cyrtosymbole) goticaR. & E. Richter, | !
1926. . T1* [ also in the Rhine Schiefergebirge
2. C. (C.) pusilla (Gurlch 1896) | vI 1l - 11 . LIV !
I 3. C. (C.) franconica primitiva n. subsp. | | 11 | together with C. (C.) pusilla (
| 4. C. (C.) franconica nova n. subsp. 1e? 1E? : en masse at Galezice |
I 5. C. (C.) franconica ?nova n. subsp. ur? . | 1 libri.ge.:na
6. C. (C.) cf. franconica nova n. subsp. . . 1r? | ‘ 2 pygu-jx'fl
7.C. (C.) sp. a. ‘ I | | 1 cranidium
| 1r? 1 cranidium
| 8. C. (C.)sp. b. o
‘ 9. ?Cyrtosymbole sp. c. r? ‘ 1 cranidium
| 10. C. (Calybole) radiata n. sp. vI? ‘ | | |
11. C. (Cal.) ?radiata n. sp. o . vI? | ' ' '
12. C. (Waribole) conifera R. & E. Richter, 1926. . | v? | V? | | Vv? ‘ \ en Tnasse a.t Galezice, also Rhine
‘ | Schiefergebirge, Cornwall?
13. C. (W.) abruptirkachis R. & E. Richter, 1919. . ! Vil ' | | also in the Rhine Schiefergebirge
| 14. C. (W.) octoferaalteran.subsp. . . . . . . . . vI? | ‘
| 15, C. (W) prima n. sp. . .« « e ve | | |
| 16. C. (W.) secunda n. sp. | v? | together with C. (W.) conifera
| 17. C. (W.) granulata n. sp. - vi? [ o
| 18. C. (W.) cf. warsteinensis R. & E. Richter, 1926. vi? | | ' [ 1 d'arr'laged cranidium !
19. C. (W.) cf. phacomma R. & E. Richter, 1926 vI1? ! 1 librigena |
| 20. C. (W.) sp. a. vi? ‘ vz i
21. C. (W.) sp. b. iz ‘ several young pygidia
22. C. (Macrobole) laticampa n. sp. z:: ‘ ‘ Itogether with Diacoryphe strenuispina
23. C. (M.) aticampa n. sp.. . . ‘ |
24. C. (M.) brevispina n. sp. . . . . . . . . . . . VIII
i 25. C. (M.) cf. brevispinan.sp. . . . . . . . . . . | | | VI |
| 26. C. (M.) ?brevispina n,sp. . . . . L | | VI |
27. C. (M.) cf. blax R. & E. Richter, 1951.. . . . VI ‘
.| 28. C. (?M.) differtigenan.sp. . . . . . . . . . . | ‘ vi? !
29. C. (Mirabole) kielanae n. sp. . . . . . . . . . | vin? | | w' |
| 30. Drevermannia moravica minuta n. subsp. . . . . VII | Itogelher with Diacoryphesrrenuispina|
31. Formonia convexa n. sp.. . . . . . . . . . . .| _ VI | [ |
| 32. 2ormonia sp. . . . . . . . . . ... ‘ VI | [ |
33. Typhloproetus kozlowskii n. sp.. . . . . . . . . VI
34. Typhloproetus ?kozlowskii n. sp. . ‘ ‘ | Vi 2 librigenae
35. ?Typhloproetus angustigenalis n.sp. . . . . . . | | | VI |
36. ?Typhloproetus sp. . . . . . . . . . . . . .. | | VIII | 1 librigena |
37. Diacoryphe strenuispina n. sp. . . . . . . . . . VII | i
38. Liobolina praevian. sp. . . . . . . . . . . .. VII "
39. Liobolina apodemaia n. sp. . . l | Vi
40. Liobole glabroides glabroides R . & E.Richter, 1949 | A VIl | also in the Rhine Schicfergebirge
41. Liobole cf. coalescens R. & E. Richter, 1949. . . | | | VI | several pygidia
42. Liobole zarembiensis n. sp. . . . . . . . . . . VI ‘\
43. Liobole barilliformis n. sp. . . . . . . . . . . VI i |
44. Liobole sp. a. . . . . . . . . . . .. . ... VT several cranidia |
45. ?Liobole sp. b. . . . . . . . . .. ... VI 1 pygidium \
46. Liobole sp. ¢. . . . . . ... ‘ | VIII numerous young cranidia
47. Liobole sp. d. ' VI
48. Trilobites sp. 2. . . . . . . . . . . . . . .. | I ' VI several pygidia
| 49. Trilobites sp. b. . . . . . . . ... VIt | | 1 fragment of young pygidium :
50. Trilohites sp. ¢.. . . . . . . . . . . . . . .. | ! VIII | 1 young pygidium

~ * Roman figures 1I to Vi refer to successive Famennian zones. Gattendorfia zone (1) and Pericyclus zone (Il) of the Lower Carbonlferous have for clearnes> been marked with the Roman
figures VI[ and VIII respectively.
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direction in which measurements are made 1s indicated by abbreviations
proposed by R. and E. Richter (1940): tr. — transversely and by Kielan
(1960): long. — longitudinally. The occipital ring was not taken into
consideration when measuring the length of glabella. The width of the
glabella was measured at its base. The symbols of R. and E. Richter

Fig. 2. — Diagram show-

ing the course of the

facial suture with turn-

ing points marked

(after R. & E. Richter,
1949, p. 68).

(1949): «, B, v, 9, ¢, o (fig. 2) are used to denote the turning points of the
facial suture. The term: ”larval notch” has been introduced to denote the
incision in the posterior portion of the pygidial border which occurs on
the pygidia of all the Famennian and Lower Carboniferous Cyrtosymbo-
linae, that have been examined, in early meraspis stages. The plates show
most of the species described in this paper photographed from above.
Text-figures are used for extremely small or badly preserved specimens,
and for longitudinal and transverse profiles of the majority of forms
studied. No profiles have been drawn of compressed or otherwise
distorted specimens.

STRATIGRAPHY

No exhaustive study has ever been published on the stratigraphy of
the Famennian and Lower Carboniferous beds in the Holy Cross Mount-
ains. The work by Sobolew (1911) and by Giirich (1896, 1901) provides
only a fragmentary picture and calls for fundamental revision. Czarnoc-
ki (1928, 1933, 1939, 1948, 1957) also investigated these sediments, intend-
ing to prepare a comprehensive Famennian stratigraphy, together with
a description of the Famennian cephalopod fauna. His death, however,
prevented its termination. Some research work on the stratigraphy of the
Holy Cross Mountains has been done during the last few years by Kosciel-
niakowska (1959) within the Famennian of that area, by Zakowa (1960,
1961, 1962) and Kwiatkowski (1959) within the Lower Carboniferous
strata. Osmolska (1958) has worked out the Famennian Phacopidae of
that area. It was the writer’s original intention only to describe the
trilobite family Proetidae from the cephalopod facies of the Famennian
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and Lower Carboniferous beds of the Holy Cross Mountains. As
previously pointed out by R. and E. Richter (1926, 1951), Pfeiffer (1954),
and as confirmed in this paper, the Proetidae can prove very useful for
stratigraphic studies. Unfortunately, however, most of the profiles have
no stratigraphic description based on cephalopods, so the writer has
been largely unable to give the zonation accurately, particularly where
only new trilobite species were yielded. The Famennian and partly
Lower Carboniferous stratigraphy given must therefore be considered
as tentative and to be amended after the cephalopod fauna has been
worked out in detail. This explains the interrogation marks placed in
the chapter on systematics, after names of zones, which yielded
trilobites. Among trilobites common both to Poland and Germany, and
whose stratigraphic value is unquestionable, the only forms found here
are: Cyrtosymbole (Cyrtosymbole) gotica R. & E. Richter, 1926, in the
Cheiloceras zone (II) of the Famennian; Cyrtosymbole (Waribole) co-
nifera R. & E. Richter, 1926, in the Laevigites zone (V) of the Famennian;
Cyrtosymbole (Waribole) abruptirhachis (R. & E. Richter, 1919), in the
Gattendorfia zone (VII) of the Lower Carboniferous; Liobole glabroides
glabroides R. & E. Richter, 1949, in the Pericyclus zone (VIII) of the
Lower Carboniferous.

Descriptions of outcrops

Jabtonna. The exposures yielding the material worked out in this
paper were discovered by J. Czarnocki and lie within a wood on the
north side of the high road from Kielce to Daleszyce, about 200 m N
from the junction with the road from the village Kaczyn. J. Czarnocki
told Z. Kielan-Jaworowska, in 1948, that the Famennian at Jabtonna
contains all zones — from the Cheiloceras zone (II) to the Wocklumeria
zone (VI). The lowermost Famennian beds here rest on the Frasnian.
The Famennian is almost exclusively in the form of fine crystalline
limestones of various hues of red. The uppermost beds only are
sea-green or greyish in colour. The fauna is very rich in cephalopods,
brachiopods, trilobites, corals; lamellibranchs and gastropods are
sporadic, and exceptionally there are columnals of crinoids. Of the whole
only the trilobites have been described. The Wocklumeria zones (VI)
at Jabtonna are overlain by silicified shales of the Lower Tournaisian
(Gattendorfia zone — VII). The material available to the writer from
the Famennian excavation of Jablonna is without trilobites in some
beds (fig. 3), in which a section prepared by Czarnocki and Kielan-Ja-
worowska shows that they were present. These are the beds 10 to 12
and 21 to 26. The predominant species is C. (Cyrtosymbole) goticu
R. & E. Richter, 1926, present in great numbers in bed 9. Young
specimens of this species are likewise very numerous. No other trilobites
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e 29 pale-green limestone Ph. granulatus (very large speci-
1 mens)

I I E— . [
| - 28 variegated limestone ‘ trilobites absent
T I —— —_—— = =
: T T |- 27 greenish-stained limestone Ph. granulatus
I T B
L—1—+ 26 bluish-grey limestone
1 I
T
I T ' T 25 bluish-purple-grey limestone
I L
I : 1
: 1 [ ] 24
I . trilobites indetermined
L I dark-red limestone
— T 23
#ET_,L: ’ =
22
1
I ]
L 21 . i
T reddish-purple limestone
1 II 20
L C. (W.)cf. warsteinensis, Ph. gra-
I | [ | nulatus, C. (W.) octofera altera,
' T 49 | C. (W.) cf. phacomma, C. {Cal.)
r' I 1 | radiata, Ph. granulatus
I [ | C.(W.)octoferaaltera, C.(W.) gra-
T I T : nulata, C.(W.) cf. phacomma?,
I 18 . C.(W.) cf. warsteinensis, C.(W.)
] red limestone sp. b, C. (Cal.) radiata, C.
| | (Cal.) ?radiata, Ph. granulatus

_—@.}—:- 47  dislocation zone

~ ﬂ&ﬁ shales with limestone rubble !
| I > =

trilobites absent
8 N 16 red limestone with purple bands
| . T
L 15 g@p_urglf: limestone __ B
1 : I : 14 light-red limestone | C. (W.) conifera e
' I J'_, 13 grey-yellowish-purple limestone C. (C.})? franconica nova
l‘l ] [ 12 - o
1 I ' T ! trilobites indetermined
S I 11 grey-purple limestone C. (C.) franconica nova
= I = probably present
: : 4 10
I | N ' o |__'_ = =
E—— 9  red-purple limestone | C (cC.) gotica
Fig. 3. — Famennian section from the excavation at Jablonna near Borkow

(after J. Czarnocki). Scale 1:50.
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have been collected from bed 9. Lamellibranchs are rather common,
brachiopods are less frequent, while cephalopods occur only sporadically.
In the writer’s opinion, the presence in bed 9 of this trilobite species
suggests that bed 9 corresponds to the Cheiloceras zone (II). As has
already been mentioned, beds 10-12 have yielded indetermined trilobites.
A few specimens of C. (Cyrtosymbole) franconica nova n. subsp. have,
however, been found on the dumpheap, in reddish coloured limestones,
which lithologically resemble bed 10. Another subspecies C. (Cyrtosym-
bole) franconica exul R. & E. Richter, 1926, is recorded from zone Pro-
lobites (III) of Germany. Bed 13 has yielded one pygidium which closely
resembles C. (Cyrtosymbole) franconica mova, but whose assignment is
questionable. C. (Waribole) conifera R. & E. Richter, 1926, found in the
next bed 14, is a species recorded from Laevigites zone (V) of Germany
and England. It is not possible to identify Postprolobites zone (IV), be-
cause there is no discordance beltween beds 13 and 14 (the former repre-
senting perhaps still Prolobites zone). Hence beds 10-13 ought perhaps
to be regarded together as an equivalent of Prolobites and Postprolobites
zones (III and IV). Bed 14 contains, in addition to trilobites, numerous
representatives of Clymenia in nest-like assemblages. No trilobites have
been found in beds 15 and 16, while bed 17 consists of shales from the
dislocation zone. Bed 18 contains a very rich {rilobite assemblage, in
which Phacops granulatus Miunster, 1840, appears for the first time
within this section, along with the Proetidae. The subspecies C. (Wari-
bole) octofera altera n.subsp. suggests that Wocklumeria zone (VI) is
present, in which C. (Waribole) octofera octofera R. & E. Richter, 1926,
has been recorded in Germany. Fairly numerous Clymenia and two frag-
ments of fish have also been found here. The ftrilobite assemblage in
beds 19 and 20 resembles the one from bed 18, but is much smaller. As
has already been mentioned above, beds 21-26 contain trilobites which
have not been found in the material available to the writer. In bed 27
the only trilobite is Ph. granulatus. Bed 28 has none, while ked 29 {one
of the uppermost Famennian strata) yielded a few huge specimens of
Ph. granulatus, with cephalons almost 20 mm long (Osmdlska, 1958). No
trilobites have been found in any higher Famennian beds of this section.
The siliceous shales, however, which rest on the Famennian and corre-
spond in age to the Lower Tournaisian (Gattendorfia zone-VII), contain
a rich trilobite assemblage, very different from the Famennian. Complete
specimens are offen encountered in it, in which the free librigenae lie
apart from the cranidia, in the position occupied after moulting. This
arrangement of the parts provides evidence both for the autochtonic
character of the fauna and calm conditions in which sedimentation took
place. The presence of the genera Liobolina R. & E. Richter, 1951 and
Diacoryphe R. & E. Richter, 1951 suggests that these beds are referable to
the Gattendorfia zone (VII) with C.(Macrobole) laticampa n.sp. and
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T I | 13  pale-green limestone trilobites absent
| L
I |
-1 1 —
S O~ I~ 2
I Tt 12 i ~
?___, 15T 2 limestone flow breccia
glp e | o o | - - S
1 L
1 |
T |
|
| - L
: I I L 11 C. (W.) sp. a, Ph.granulatus
| 1
I
) I
| T
— ~ -
| 1 |
T I {0 |
T |
]
T T
T 1 T grey-yellow limestone
|
T [ |
SN - 9 ‘ )
f1 . C. (W.) conifera, Ph. granulatus
lj
1 : 8
I [ C. (W.) conifera, C. (W.) se-
'I 7 cunda, Ph. granulatus
I 6 trilobites absent
1 | S — - Jm— -
I I 1 T 5 grey crinoidal limestone C. (W.) prima
1 I
T
L 4 . . . | c. (C.) franconica nova,
: I - I grey pink-stained limestone 2C. sp. ¢
1 1 - = _— S
1 |
T I
. I | 3 dark-grey, crinoidal pink-stained C. (C.) franconica neva, C. (C.)
I T limestone | sp. b
|
I I |
R I I N — _ S — —
]
I |
I
1 T
I I
L | [
' 2 black, bituminous limestone C. (C.) franconica nova
| |
|
[ |
L T I
I I
1 L
I — ——
T I T 4 light-grey limestone C. (C.) pusilla, C. (C.) sp. a
Fig. 4. — Famennian section from the excavation at the foot of the northern side

of the Ostréwka hill at Galezice. Scale 1:10.
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Liobolina praevia n.sp., the predominant species in the assemblage. Some
species are represented by young forms.

Galezice. In the western part of the village of Galezice the Famennian
deposits are exposed, on the N side of the Ostrowka hill, about 200 m
east of a hill called Todowa Grzaba. Within the area of Galezice the
Famennian persists on the northern sides of the Ostréwka and Beséwka
hills (Kwiatkowski, 1959) as rather fragmentary sheets of grey, some-
times pink-coloured, limestones. The Frasnian and the Cheiloceras zone
(II) are missing, so that the Prolobites zone (I1I) rests directly on Give-
tian Amphipora limestones. The thickness of the Famennian here is
greatly reduced and is slightly more than 2 m. According to Czarnocki
(1928, 1948), all the Clymenia zones are present — from Prolobites zone
(III) to Wocklumeria zone (VI); they are overlain by Tournaisian shales
or by the Viséan. This is locally represented by Carboniferous limestone
facies, and higher up as greywacke shales containing plant remains. The
Famennian trilobites described come frem the Ciymenia beds on the
Ostrowka hill. In the outcrop explored by the writer (fig. 4) it has only
been possible to determine Prolobites (II1) to Laevigites (V) zones with
any certainty. But Wocklumeria zone (VI) is probably there, toco. An
unpublished petrographic analysis of these beds has been made at the
writer’s request by Mr. Rydzewski of the Geological Institute in Warsaw.
It shows that beds 1-11, which petrographically constitute a homogeneous
series of fossiliferous limestones of biomorphic structure and massive —
mostly pell-mell — texture, contain large amounts of calcite organic
remains. The matrix also contains unequally-crystalline calcite, whose
crystals are often contaminated by ferro-clayey substances with a spo-
radic admixture of bituminous matter, whose content varies from bed to
bed. Minor amounts of detritic minerals, such as quartz, chalcedony and
biotite scales, are also present. The bed marked No. 12 is a bed transitio-
nal between the underlying fossiliferous limestones and the overlying fine-
crystalline (sub-crypto-crystalline) limestones containing a meagre fauna.
In Dr. Z. Kotanski’s opinion (personal communication), this bed is a flow-
breccia which consists of angular fragments of fossiliferous limestone,
up to a few centimetres in diameter. The fragments are cemented into
fine-grained limestone, resembling that from the overlying beds 13 and
14. These are the last, unfossiliferous limesione beds within this section.
Petrographically, they are made up of sub-crypto-crystalline calcite con-
taminated by ferro-clayey substances, with small amounts of quartz and
chalcedony. Bed 14 shows a somewhat greater contamination by hydro-
ferrous oxides.

The trilobites which are markedly few, first appear in bed 1. The spe-
cies C. (Cyrtosymbole) pusilla (Girich, 1896), which is not known from
other sections earlier than the Prolobites zone (III), may possibly
represent here the lower part of that zone, since higher up, in beds 2, 3
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and 4 (probably also belonging to this zone) there is a mass occurrence
of C. (Cyrtosymbole) franconica mova n. subsp. The subgenus C. (Wa-
ribole) represented by occasional specimens of C. (Waribole) prima
n. sp., makes its first appearance in this profile in bed 5. In view of
the fact that the oldest known species of this subgenus come from the
Postprolobites zone (IV) and that C. (Waribole) prima exhibits primitive
characters that bring it close to its ancestor (the subgenus C. (Cyrto-
symbole), it seems quite probable that bed 5 corresponds to the Post-
prolobites zone (IV). Bed 5 contains, besides trilobites, columnals of
crinoids in great abundance. No trilobites have been found in bed 6,
which probably belongs to the same zone as bed 5. Beds 7 to 10 are
a homogeneous series in which there is a mass occurrence of the trilobite
species C. (Waribole) conifera R. & E. Richter, 1926, an index form of
the Laevigites zone (V). In bed 7 and in higher beds Phacops granulatus
(Minster, 1840) and C. (Waribole) secunda n.sp. (the latter known only
from bed 7) make their first appearance along with C. (Waribole)
conifera. Of other faunas rather numerous Clymenia and a great
abundance of very small gastropods should be mentioned. A few pygidia
of C. (Waribole) sp. @ have been collected in bed 11. This bed, together
with its overlying beds 12-14, which are unfossiliferous except for some
crinoid columnals, may perhaps correspond to the uppermost Famennian
Wocklumeria zone (VI). Lenses of argillaceous coffee-coloured limestones
occur in the reddish clayey argillaceous shales of Tournaisian age that
rests on the Famennian (Czarnocki’s outcrop east of the Ostréwka hill).
The limestone lenses contain a very meagre fauna, but on the few
trilobites collected, it has been possible to assign the beds to the
Pericyclus zone (VIII). The species here present are the same as those
encountered in great abundance in the Pericyclus zone (VIII) at Zarem-
by. Higher up black or variegated argillaceous and siliceous shales occur
with lydites (Pawlowska, 1961).

Kowala. The excavations which have yielded the trilobites described
by the writer, were made in a field of the Barwinek farm, south of the
village of Kowala, about 2 km east from the Kielce-Busko railway road.
The Famennian rests here on the Frasnian. The uppermost Famennian
zones Laevigites (V) and Wocklumeria (VI) containing the Phacopidae:
Phacops wedekindi wedekindi R. & E. Richter, 1926, and Proetidae:
Cyrtosymbole (Cyrtosymbole) pusilla (Giirich, 1896), have been disco-
vered in outcrops, excavated by J. Czarnocki and the writer, while
the Gattendorfia zone (VII) is present in the excavation made by Z. Kie-
lan-Jaworowska. The Famennian is here represented by reddish-co-
loured limestones. Only the uppermost beds are developed as marls
and black bituminous shales (Czarnocki, 1933, 1939). According to the
opinion of Czarnocki, which is confirmed by the present description of
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trilobites, the Famennian and Carboniferous sediments at Kowala show
a continuous interdigitation. The Gattendorfia zone (VII) which has
been determined here on the presence of the trilobite species C. (Wa-
ribole) abruptirhachis (R. & E. Richter, 1919), occurs as pale-green
marly shales.

Czarnéw. Grey-yellowish marly limestones occur here on the high-
road from Kielce to Karczéwka. They contain the trilobite species:
Trimerocephalus caecus (Girich, 1896) and C. (Cyrtosymbole) pusilla
(Girich, 1896), fairly well represented. On these species the age of the
limestone beds has been ascribed to the Prolobites zone (III).

Karczéwka. Upper Famennian and Lower Carboniferous beds have
been discovered here by J. Czarnocki in the field close to the village of
Czarnéw, on the highroad from Kielce to Karczowka. Since these beds
were discovered on a dumpheap, it is hardly possible to determine
their sequence. Several types of rocks have been distinguished on their
lithology, some of which contain trilobites: 1) grey-pink or cherry-
coloured limestones with Tr. caecus and C. (Cyrtosymbole) pusilla, and
hence probably representing the Prolobites zone (III); 2) marly, white,
greyish shales, with cherry-coloured stains, which yielded Ph. wedekindi
wedekindi and C. (Waribole) conifera R. & E. Richter, 1926, and therefore
correspond to the Laevigites zone (V) or the Wocklumeria zone (VI);
3) grey-pink, marly shale containing the trilobite C. (Mirabole) kielanae
n.subgen., n.sp., which exhibits certain features that are typical of the
Carboniferous Proetidae; 4) dark, cherry-coloured shales containing
C.(?Macrobole) differtigena n.sp., which also displays some characters
that have so far been recorded only in Carboniferous Proetidae. The
Carboniferous character of the trilobites in the two last named types
of rock suggests that they are the uppermost beds within this profile,
already belonging to the Lower Carboniferous.

Fagéw. According to Czarnocki (1928), the full sequence of the
Famennian and Lower Carboniferous strata occurs in the vicinity of
Lagéw. The Cheiloceras zone (II) rests here on the Frasnian (I) and is
developed as marly shales with limestone intercalations crowded with
cephalopods. Higher up occurs the Prolobites zone (III) similarly deve-
loped. Great numbers of trilobite exoskeletons have been found in these
beds, belonging to Tr. caecus (Girich, 1896) and, somewhat higher up,
to C. (Cyrtosymbole) pusilla (Giirich, 1896) and C. (Cyrtosymbole) fran-
conica primitiva n.subsp. The Postprolobites zone (IV) is represented by
black shales intercalated with bituminous limestones, which also yield
C. (Cyrtosymbole) pusilla. The higher Famennian zones: Laevigites (V)
and Wocklumeria (VI) are developed mainly as bituminous shales. The
contact of the Wocklumeria zone (VI) with the Gattendorfia zone (VII)
has not as yet been traced.
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Zaremby mear Lagéw. Two trilobite localities have been discovered
at Zaremby by J. Czarnocki, one of them in the exposure excavated
by Z. Kielan-Jaworowska in a field of the Dziarmaga farm, about
8-10 m south from a small pond. The greenish, siliceous shales there
(the Zaremby beds, according to Zakowa, 1962) correspond to the
Pericyclus zone (VIIl); they have yielded the species: Liobole glabroides
glabroides R. & E. Richter, 1949 — an index form of that zone. The
other trilobite locality at Zaremby occurs in a well of the Dziarmaga
farm within chocolate-coloured marly shales, containing extremely small
fossils. Trilobites characteristic of the Pericyclus zone (VIII) also occur
here. In the opinion of Zakowa (1962) the Zaremby beds correspond
in age to the Upper Tournaisian, while the higher beds in the well
correspond to the Lower Viséan. Within the two Lower Carboniferous
iocalities at Zaremby the trilobites have been preserved without exoske-
leton. The external imprints are readily destroyed, so that the available
specimens are represented only by internal moulds. Some of the species
in the Zaremby beds are also represented by rather numerous young
stages (probably the meraspis stage). Most of the large specimens are
distorted. The beds here are very interesting palaeontologically, as they
contain a trilobite assemblage rich both numerically and specifically
(5 genera and 9 species). Two other facts are noteworthy: 1) the
maximum development within these beds of the genus Liobole R. & E.
Richter, 1949, which is represented by the greatest number of species
and individuals; 2) the side by side presence of the genus Liobole and
Liobolina R. & E. Richter, 1951, in beds of the same age. It has been
demonstrated by R. and E. Richter (1951) that the para-chronological
division of the Lower Carboniferous based on trilobites, coincides with
that based on cephalopods (comp. table 2). The presence at Zaremby of
the genus Liobolina within beds of the Upper Tournaisian (the Peri-
cyclus zonel), and also of a few specimens in the well within the Lower
Viséan beds (Pericyclus zone!), considerably extends the range of the
stratigraphic distribution of the genus Liobolina. However, if account
is taken of the pariicular character of the species L. apodemata n.sp.
present here, which is very close to the genus Liobole, and probably
also to a form intermediate between these genera, R. and E. Richter’s
(1951) division of the Lower Carboniferous, based on trilobites, may be
accepted as essentially correct. It is, however, quite possible that relict
species occur within beds younger than those, in which this genus
attained its maximum development. A remarkably interesting assem-
blage of trilobites also occur in the beds from the Zaremby well. It
consists almost exclusively of young individuals, which have pointed

1 Upper Tournaisian beds are in systematic parts named as ,lower beds of
Pericyclus _zone (VII)”, and Lower Viséan beds as ,upper beds of Pericyclus
zone (VIID)”.

5 Acta Palaeontologica Polonica Nr 1--2



66 HALSZKA OSMOLSKA

Table 2

Stratigraphic chart of the Famennian and Lower Carboniferous zones
(after Schindewolf, Schmidt, Wedekind, Richter)

Age Stage Zone | Division based I Division based
| | on cephalopods | on trilobites
4 | Upper 1l (IX) Goniatites | ppiflipole
3 | | (=Glyphioceras) |
() Viséan | -
T | | Middle N
(o} —
L
! 5 l Lower TI(VIID) Pericyclus Liobole
- |
by ) Upper
3 Tournaisian — — — - | — —i
| ‘ Lower | I(VID* | Gattendorfia |  Liobolina |
I Vi Wockiumeria ‘ |
» | v ) o — | Calybole
-E ) Upper N (. aengte; i ‘ Waribole :
g | Famennian v Postprolobites
g S A = ) I
11T lobit ;
5 b - frgies Cyrtosymbole
I L | s. str.
5 | ower | 1I | Chelloceras
. Frasnian 1 Manncoceras ‘

*For the sake of clarity and to dlstlngulsh from the Famennian zones — the Lower Carboniferous
zones — the latter: Gattendorfia (1), Pericyclus (11), Goniatites (1IT), are marked with the Roman
figures VII, VIII, IX.

anterior margins of the cranidia, and pygidia with marked larval notch
(p. 8¢ — Omntogeny). On some specimens the librigenae occurs quite
close to the cranidium, probably dropped there during moulting. Hence
they may probably represent autochtonic specimens which had been laid
down on undisturbed sea floor. The relatively few adult specimens,
mostly of the genus Liobole (L. zarembiensis and other unidentified
forms), as well as some Liobolina (L. apodemata) and Cyrtosymbole
(Macrobole), are all extremely small. The remaining fossils, largely
brachiopods and ostracods, also seem to be exceptionally small. As far
as the trilobite fauna is concerned, it is certainly less differentiated
than that occurring in the Zaremby beds.

Comparison of the Famennian sections from
Jablonna and Galezice

The distance between the villages of Jablonna and Gatezice (Ostréw-
ka hill), where the most complete Famennian sections have been
found, is about 25 km. The two sections differ distinctly in lithology,
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thickness of beds and faunal assemblages. As mentioned above, the
Jabtonna section is more complete since it includes beds of the Cheilo-
ceras zone (II), which are absent from Galezice, as well as the Wocklu-
meria zone (VI), which has been faunistically determined, but which
does not seem, with certainty, to be present in the writer’'s exposure
on the Ostréwka hill at Galezice. The Wocklumeria zone (VI) at Jablonna
is strongly developed, compared with other zones of this section, and
those of the Galezice section. It is approx. 5 m thick, i.e. it equals the
total thickness of all the other lower zones, whereas the thickness of
the Clymenia beds of Galezice (beds 1-14) is only slightly more than
2 m. The Famennian section of Jablonna consists of [ine-crystalline
limestones, nearly all of which are of a strong pink to reddish-purple
colour, while the Galezice section is made up of grey, occasionally
pink, fossiliferous limestones. In petrography the sea-green limestones
of the uppermost beds of the Famennian section at Jablonna (bed 29)
somewhat resemble bed 13 at Galezice, which does not yield any trilo-
bites. This is not, however, a sufficient argument for making direct
correlation between these beds. As has been mentioned on p. 60, zone
IV could not be identified within the Jablonna section on the evidence
of trilobites, since beds with C. (Waribole) conifera overlie those with
C. (Cyrtosymbole) franconica nova. In contrast, the Gatezice beds which
yield these trilobites, are separated by beds in which two primitive
species: C. (Waribole) prima n.sp. (bed 5) and C. (Waribole) secunda n.sp.
(bed 7) occur one after the other. In the writer’s opinion, these trilobites
probably indicate zone IV and the lower portion of zone V. It is also note-
worthy that C. (Cyrtosymbole) franconica nova, which occurs en masse
at Galezice, is represented by very few specimens at Jablonna. C. (Wa-
ribole) conifera, which is very {requent in both sections, occurs at
Jablonna in a clymenid assemblage, while at Galezice it is associated
with crinoids, extremely numerous small gastropods, and somewhat
rarer Clymenia. Within the same bed at Galezice the presence of
Phacops granulatus has also been noted; it appears higher up at Jablonna
in beds with C. (Waribole) octofera altera and in other younger beds,
probably corresponding to zone VI. These conspicuous differences in the
extent and development of the two sections may be explained by the
geographic position of the Jabtonna locality. It lies farther east than
Gatlezice, hence it is nearer to the supposed area of denudation (map of
the facial distribution of the Famennian in Poland — see Pajchlowa,
1959, 5/9). The red colouration of the Jablonna limestones indicates
extensive laterization and considerable transport of ferrous substances
from the continent. The colour is observable almost from the beginning
of the Famennian at Jablonna, but appears much later at Kowala, which

5e
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is situated between Jablonna and Gatezice (J. Czarnocki, personal com-
munication to Z. Kielan).

Correlation of the Gattendorfia zone trilobite beds in the Kielce region

Since fossil remains are rather scarce in the Kielce region and on
the whole are unsatisfactorily preserved, the rich assemblages of the
trilobite subfamily Cyrtosymbolinae, which occur here, should prove
very useful for stratigraphic investigations. In the course of studies
on the trilobite fauna of the Lower Carboniferous age, the writer has
noted that within the Lower Tournaisian (Gattendorfia zone-VII), which
has been determined on the basis of trilobites, none of the forms from
Kowala. Jablonna and Karczéwka occur in more than one locality.
This may be explained either 1) by supposing that the particular
contemporaneous trilobite assemblages occupied different =ecological
niches, or 2) that the particular trilobite assemblages occurred at
different periods of time. The first does not seem very likely, since,
in view of the small distances between the sites, it is difficult to ima-
gine that not even single representatives of assemblage A had ever
migrated into the ecological niche occupied by assemblage B. More-
over, conspecific specimens have indeed been collected from the
Upper Tournaisian beds of both Gatezice and Zaremby near
YT.agéw, which lie at the opposite ends of the region here under con-
sideration. At Galezice they occur in limestone lenses among argillaceous
clayey shales, and at Zaremby in siliceous shales; therefore, it is highly
probable that they had lived under somewhat different environmental
conditions. The second supposition seems more plausible. It might
reasonably be accepted that within the Gattendorfia zone (VII) the
environmental conditions changed rapidly and, together with these,
changed also the associated trilobite assemblages. The monotonous trilo-
bite assemblage from Kowala (C. (Waribole) abruptirhachis), phyloge-
netically closely approaching Famennian forms, is the oldest assemblage
out of those described here.

STRATIGRAPHIC DISTRIBUTION AND GEOGRAPHIC RANGE
OF THE SUBFAMILY CYRTOSYMBOLINAE HUPE, 1953

As shown in tables 3 and 4, the genus Cyrtosymbole (sensu lato)
R. Richter, 1913, has the widest stratigraphic distribution within that
subfamily. Its first appearance is recorded from the Frasnian (Teichert,
1943, 1949) and it occurs throughout the Famennian and Lower Carbo-
niferous from nearly the whole of Europe, i.e. from Great Britain in the
west to the eastern side of the Ural, and in Asia (in the Kazakh and
Kirghiz Republics of the USSR), and also in Auctralia (Teichert, l.c.).
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Table 3

Stratigraphic distribution of genera and subgenera of Proetidae within the cephalopod facies
of the Famennian and the Lower Carboniferous*

St g
age Famenniaun Lower Carboni
Zone ferous

1| o Jm || v | ovi|vin [vin] 1x

Cyrtosymbole R. Richter, 1913 .. 2 ‘
C. (Cyrtosymbole) R. Richter, 1913 L ____| L ___|.......
C. (Waribole) R. & E. Richter,1926] | | j————————— -
C.(Calybole) R. & E. Richter, 19262

Genus, subgenus

?

C. (Macrobole) R. &E. Richter1951 ? ? . 7
C. (Semiproetus) Reed,1943 .... —

C. (Mirabole) n. subgen........ . 2

Archegonus Burmeister, 1843 .. ..

Phillibole R. & E. Richter, 1937 .. 2
Liobole R, & E. Richter, 1949 ... :
Liobolina R. & E. Richter, 1951 .
Drevermannia R. Richter, 1909 .. 2 | ... .| ... _|.....
Formonta R. & E. Richter, 1927.. /S R A N (DR DU
Chaunoproetus R. &E. Richter, 1919_2
Skemmatocare R. &E. Richter,1927
Cystispina R. & E. Richter, 1939 .
Spatulina n.gen. ...............
Carbonacoryphe R. &E.Richter1950
Dlacoryphe R. & E. Richter, 1951 .
Typhloproetus R. Richter, 1913

Perliproetus R. & E. Richter, 1926 2

*Partly after R. & E. Richter (1926, 1951)

The subgeneric forms of this genus: Cyrtosymbole (s. str.), Waribole,
Calybole, Macrobole, Semiproetus — have a somewhat narrower strati-
graphic distribution. The first named of these subgenera occurs chiefly
within the Lower Famennian zones II and III (comp. table 4), but only
two species: C. (Cyrtosymbole) pusilla (Gurich) and C. (Cyrtosymbole)
neptis Chlupaé¢ occur in zone IV, while C. (Cyrtosymbole) pusilla is also
found in zone VI. This subgenus is recorded from the south of France,
where it is represented by only one species. It is more numerous in the
Rhine Schiefergebirge (Dill Mulde), in eastern Thuringia, in Czechoslo-
vakia, the Holy Cross Mountains, and on the western slopes of the Ural.
Representatives of Cyrtosymbole s.str. are lacking in England and the
northern Mugodzhary Hills, where the lower beds of the Famennian
contain trilobites of the family Phacopidae Hawle & Corda, 1847. Their
absence may probably be explained by the occurrence in this area of
shale facies, which very rarely yield any Proetidae (comp. p. 80). The
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Table 4

Specification of Famennian and Lower Carboniferous Proetidae described
so far from the cephalopod facies

Genus, subgenus, species | Zone Geographic |

distribution

Remarks

1 I T T T
. Cyrtosymbole (Cyrtosymbole) R. Richter, 1913 II—-IV, VI Eu, Au Cyrtosymbole sp.
| cited from zone
Iin Australia

escoti (Koenen, 1886) . . . . . . . . . .| 11

F
gotica R. & E. Richter, 1926 . . . . . . It | RS
dillensis (Drevermann, 1901) . . . . . . . 11 | R
crebra Perna, 1915 . . . . . . . . . . . 1L U
giimbeli (R. Richter, 1913) . . . . . . . I T ‘
incerta Perna, 1915 . . . . . .. . 10 U ‘
Sfluctuosa Maksimova, 1955 . . . . .. . . 1L U
planilimbata R. & E. Richter, 1919 L | T
nana R. Richter, 1913 e I1? C
franconica franconica R. & E. Rlchter 1926 | 11? ' T |
| franconica exul R. & E. Richter, 1926 . . 11T R
franconica primitiva n. subsp. . . . . . . | 111 S
franconica nova n. subsp. . . . . . . . . 11? S
pusilla (Gurich, 189¢) . . . . . . . . . . 1,1V, VI | S The two only |
| neptis, Chlupa¢, 1961 . . . . . . . . .. 1v | C species of this sub-i
‘ genus that pass
' ‘ | into zone 1V
| Cyrtosymbole (Calybole) R. & E. Richter, ‘
1926 .. L. e 1I—VI . Eu, Az |
calymmene R. Rlchter 1913 e 1112, 1V R
| wildungensis R. Richter, 1912 . . . . . .| G, VI | R, T |
antedistans R. & E. Richter, 1926 . . . . Vv, VI R T,M |
l denckmanni R. & E. Richter, 1926 . . . . 1? ) R
{ ussheri (Thomas, 1909) . . . . . . . . . G B
l pantherina Maksimova, 1955 . . . . . . . \" | M ‘
| radiata n. sp. .. e e vI? ' S
gracilis R. & E. Rlchter 1955 e 11X T | The two unque-
lenis Chlupag, 1961 . . . . . . . . . .. 1 C stionable species |
[ of this subgenus
! from zone 1II.
Legend:
A — Carnic Alps M — Mugodzhary Hills
Au — Australia Nz — Novaya Zemla
Az — Asia R — Rhine Schiefergebirge
B — Great Britain S — Holy Cross Mountains
C — Czechoslovakia (Géry Swigtokrzyskie)
Eu — Europe Sp — Spain
F — France Su — Sudeten Mountains

G — undivided Famennian zones V and VI T — Thuringia
Kg — Kirghiz Republic (USSR) U — Ural Mountains
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Table 4 (continued)

1 | 2

Cyrtosymbole (Waribole) R, & E. Richter, |

1926 . . . . . . ... [V—IX?

warsteinensis R. & E. Richter, 1926 . . . . VI
|

avita R. & E. Richter, 1919 . . . . . . . | G, v
glacensis R. Richter, 1913 . . . . . . . . VI
buelensis R. & E. Richter, 1926 v
italica (Gortani, 1907) . . . . . . . . . G?
? dunhevedensis (Thomas, 1909) . . . . . v
conifera R. & E. Richter, 1926 VvV, G
octofera octofera R. & E. Richter,1926. . . | VI
octofera altera n. subsp. . . . . . . .. Y ¥
phacomma R. & E. Richter, 1926 1v?, G?
eulenspigelia R. & E. Richter, 1926 v?, G
wagneri Pfeiffer, 1954 . . . . . . . . .. v
prima n. Sp. . . . .. ... .. ... Iv?
secunda n. Sp. . . . . . . ... ... ‘ V?
granulata n. sp. . . . . . . . . .. .. vI?
abruptirhachis (R. & E. Richter, 1919) . . . | VII
porteri Goldring, 1955 . . . . . . . . .. ‘ VII
baiburensis Veber, 1937 . . . . . . . . . VII
granifera Chlupag, 1961 . . . . . . . .. VII?
calamistrata Chlupaé, 1961 . . . . . . . v?
?laevicauda (Sarres, 1857) . . . . . . . IX
Cyrtosymbole (Macrobole) R. & E. Richter,

1951, . . . IV—IX?
drewerensis R. & E. Richter, 1951 . | VIE

|

blax R. & E. Richter, 1951 ., . . . . . . VII
duodecimae R. & E. Richter, 1951 . » . . ’ VIL
hercules R. & E. Richter, 1951 ., . VII
mulesi Goldring, 1955 . . . . . . . . .. VII
vigilax Chlupaé, 1961 . . . . . . . . . . vII
oriens Chlupaé, 1961 . . . . . . . . .. v
laticampa n. sp. . . . . . . . . . . .. VII
brevispinan. sp. . . . . . . ... . .. VIII

Eu, Az |

R, Su, M?,
S?, B?

T, R, Su, M|

Su

R

A, B?

B

R, Su, S, B?

w
-2

-

ROORWEANN SRR

R, T, B

w W w
-2

nunanOw 3R

The writer agrees
with Selwood
(1960) that (M.)
drewerensis longi-
suta Richter & Ri-
chter is without |
taxonomic value |
and it fits into
the variation range
of M. (M.) dre-
werensis.
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Table 4 (continued)

? differtigena n. sp. . . . . . L
? anglica (R. Richter, 1913) . . . . . .
? bergica R. Richter, 1913 . . . . . .

|
? ogivalis R. & E. Richter, 1951

? culmica (R, & E. Richter, 1937)

Cyrtosymbole (Mirabole) n. subgen.

kielanae n. sp. . . . . . . . . . . ..

Cyrtosymbole (Semiproetus) Reed, 1943

twistonensis (Reed, 1943) . . . . . .
Archegonus Burmeister, 1843 . . . . . .

aequalis (Meyer, 1831) . . . . . .

Liobolina R. & E. Richter, 1951 . . . .
" nebulosa R. & E. Richter, 1951 . . . .

submonstrans R. & E. Richter, 1951

praevia n. Sp. . . . . . . . ...

apodemata n. Sp. . . . . . . . . . .

Liobole R. & E. Richter, 1949 . . . . .
glabra glabra (Holzapfel, 1889) RN

glabra hiemalis R. & E. Richter, 1949
coalescens R. & E. Richter, 1949

. trimeroides (Holzapfel, 1889) . . . . . .
glabroides glabroides R. & E. Richter,
1949 . . . . . .. ... L.

glabroides weberi (Ptibyl, 1950)
subaequalis (Holzapfel, 1889)

! castori (Barrois, 1879) . . . . . . . .
testans Chlupaé, 1961 . . . . . . .

barilliformis n. sp . . . . . . .

polleni (Woodward, 1902)

aprathensis moravica Pribyl, 1950
?nitida (Holzapfel, 1889) . . . . .

zarembiensis n. sp . . . . . . . . . .

Phillibole R. & E. Richter, 1937 . . . .
aprathensis aprathensis R. & E. Richter, 1937

opatovicensis Ptibyl, 1950 . . . . . . .

VII1?
VII?
VIII?
VIL?
X
1X
VII, VIII
VII
VII
VII
VIII
VI

» VI

VIII
VIII
VIII

VI
VIIL
VIIT
VIII
VIII
VIII
VI
VIIL?
1X
1X
IX
VI -

WUV ALRCR

~Ox M

This species, re-
ferred by its au-
thorsto Phillibole

seems to be closer

to the subgenus
C. (Macrobole)
(see p.75).

This species dif-
fers distinctly
from the other
representatives of
the genusin sha-
pe of glabella.
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Table 4 (continued)

coddonensis (Woodward, 1902)
Drevermannia R. Richter, 1909

schmidti R. Richter, 1913

ninae Maksimova, 1955
richteri Pfeiffer, 1959
pruvosti R. & E. Richter, 1939
moravica moravica Chlupaé, 1956
moravica minuta n. subsp.
asperula Chlupaé, 1961

Formonia R. & E. Richter, 1927
formosa (R. Richter, 1913)
globigenata (R. Richter, 1913)
scheldana Matern, 1927
convexa n. sp

Chaunoproetus R. & E. Richter, 1919

palensis (R. Richter, 1913)

Zeurycraspedon (R. Richter, 1913)
?malvifrux R. & E. Richter, 1926
tietzei (R. & E. Richter, 1919)

kasakhstanicus Maksimova, 1955
?plenus Maksimova, 1955
Pvinassai (Gortani, 1907)

Skemmatocare R. & E. Richter, 1927 . . .

elegans (Miinster, 1842) . . . . . ., .

cystispina R. & E. Richter, 1939

Vv

1?2, III—VI

III, v, VI

G

2

IX

V, G

VIII/IX
VIT/IX

| 8

t

"Eu, Au?, Az

Eu, Az, Au.

R, T, Su,
A, M, Au?

T, Su, M

>R

Eu
R, T, A

R
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sensu stricto;
Drevermannia n.
sp. cited from zo-
ne I in Australia.

Comp. p. 90

Chaunoproetus
cf. palensis cited
from zone I in
Australia.

Cephalon deter-
mined as Carnicia
carnica belongs
to this species

(Pfeiffer, 1954).

See Maksimova,
1955, p. 51.

According to R.
Richter’s pl. 23,
fig. 3 (1913) this
species is very
close to Ch. pa-
lensis, and can
| not be included
| to genus Cyrto-
| symbole. ’
|
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Table 4 (continued)

1 | 2 | 3 4 |
Spatulina n. gen . . . . . . . . . . .. VIII-IX Eu see p.180.
spatulata (Woodward, 1902) . . . . . . . VII/IX | B
nasifrons (R. & E. Richter, 1939) . . . . . VIII R
Carbonocoryphe R. & E. Richter, 1950. . VII, IX Eu,
bindemanni R. & E. Richter, 1950 . . . . 1IX R
emanueli R. & E. Richter, 1950 . . . . . X R
I ?ferruginea R. & E. Richter, 1950 . . . . IX R
egregia Chlupac, 1961 . . . . . . . . .. VI C
I Psubulifera (Veber, 1937) . . . . . . . . 1X? 'u (=Typhloproetus

‘ (?) subuliferus,
| Veber, 1937, pl. 11,
fig. 36: non pl. I

\ ' fig. 35).
Diacoryphe R. & E. Richter, 1951 . . . . VII Eu
pfeifferi R. & E. Richter, 1951 . . . . . VII T
gloriola R. & E. Richter, 1951 . . . . . VII R
strenuisping n. Sp.. . . . . . . . . . .. VII S
Typhloproetus R. Richter, 1913 . . . . . V-VIII Eu, Az
microdiscus R. Richter, 1913 . . . . . . . G A
pusillus (Minster, 1840) . . . . . . . . . G T
schindewolfi R. & E. Richter, 1919 . . . . V, G | Su, R?, M?'
ebersdorfensis (R. Richter, 1913) . . . . . VvV, G Su, M
costifusus R. & E. Richter, 1926 . . . . . v R, T
oblongus (R. & E. Richter, 1919) . . . . . v . T
kijensis Maksimova, 1955 . . . . . . . . v M
carintiacus (Drevermann, 1901) . . . . . . v, VI? A, M, R?
subcarintiacus R. Richter, 1913 . . . . . . V, VI F, R, T, |
| su, M
gortanii (R. Richter, 1913) . . . . . . . . V, VI A, R?, Su?
hemisphaericus Pfeiffer, 1959 . . . . . . . A\ T
saalfeldensis Pfeiffer, 1954 ., ., . . . ... VI | T |
| dietzi R. & E. Richter, 1951 . . . . . . VII T
kozlowskii n. sp. . . . . . . . . . . .. VIII S
Zangustigenalis n. sp. . . . . . . . . .. VIII S
Perliproetus R. & E. Richter, 1926 . . . . | III-VI Eu, Az, Au | Perliproetus n. sp.|
cited from zone
| III in Australia.
marginatus (Miinster, 1842) . . . . . . . \% 1 R, T, Su
gradatus R. & Richter, 1926 . . . . . . . | VI R
catharinae Maksimova, 1955 . . . . . . . I, v U, M
?miinsteri (Reinh. Richter, 1869) . . . . . 11? T
?michalskii (Giirich, 1901) . . . . . . . . | V2, VI? S

strong specific differentiation of this subgenus is borne out by an almost
complete lack of overlap of species from one geographic area to another.
C. (Cyrtosymbole) gotica R. & E. Richter, reported both from Dill Mulde
and from the Holy Cross Mountains, is an exception.

The subgenus Calybole R. & E. Richter has not so far been reported
in large numbers. It is known mostly from the upper beds of the
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Famennian; few species have been recorded {from zones III and IV,
even from the Frasnian, but this stratigraphic assignment seems questio-
nable (R. & E. Richter, 1926, p. 43). Calybole occurs mainly in the Rhine
Schiefergebirge, e.g. at Dill Mulde and Kellerwald, in eastern Thuringia.
Single species are known from Devon in England, from Moravia in
Czechoslovakia, and from the Holy Cross Mountains in Poland. Very
few species of this subgenus are known from the northern Mugodzhary
Hills. Single species sometimes occur contemporaneously in a number
regions. C. (Calybole) antedistans R. & E. Richter, described from the
Rhine Schielergebirge, Thuringia, and the northern Mugodzhary Hills,
has the widest geographic distribution.

Among subgenera of Cyrtosymbole s.lato, Wuaribole R. & E. Richter,
1926, is the most numerous and specifically best developed. It is encoun-
tered in the Upper Famennian zones (IV-VI), higher up it passes into
the Lower Carboniferous (zones VII and ?IX), but the assignment to
this subgenus of the species C. (Waribole) laevicauda (Sarres), which
occurs in zone IX, seems questionable. Several species of Waribole have
been described from the Famennian and Lower Carboniferous deposits
of England (Devon and Cornwall). Relatively numerous species are
known {rom the Famennian and Carboniferous strata of the Rhine
Schiefergebirge. In Thuringia the subgenus Waribole is rather rare.
Several, exclusively Famennian species, are recorded from the Sudeten,
while in the Holy Cross Mountains it is fairly abundant both in the
Famennian and the Lower Carboniferous. A few species occur in the
Famennian of the Carnic Alps, the northern Mugodzhary Hills and
Czechoslovakia (Moravia), and also in the Lower Carboniferous of
Moravia and the Kirghiz Republic (USSR). Certain other species of the
subgenus have a very wide geographic distribution, ranging from England
to the Mugodzhary Hills.

The subgenus Macrobole R. & E. Richter, 1951, is known chiefly
from deposits of the lowermost Carboniferous — zone VII; only a few
species have been recorded from the Famennian zone IV, and one from
Carboniferous zone VIII. C. (?Macrobole) culmica (R. & E. Richter) from
zone IX, which has up to now been referred to Phillibole R. & E. Richter,
1937, seems closer to the subgenus Macrobole. Hence, it is possible that,
after its maximum development in the lowermost zone of the Lower
Carboniferous, Macrobole persisted until the Upper Viséan. On the data
at present available, the distribution of this subgenus seems to be con-
fined to Western and Central Europe. Very probably it contains species
of polyphyletic origin (comp. p. 99).

The genus Liobolina R. & E. Richter, 1951, which is chiefly yielded
by zone VII, but is also sporadically encountered in younger deposits
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of zone VIII, has not so far been found outside these areas. Four species
are only included to this subgenus.

Its descendant, the genus Liobole R. & E. Richter, 1949, not en-
countered outside zone VIII, is more numerous (11 species) and more
widely distributed. It has been described from England, the Rhine Schie-
fergebirge, Spain, Czechoslovakia, central Poland (Ioly Cross Mountains
and Krakéw region), the Ural and Novaya Zemla (USSR). It has very
few species overlapping in the different areas in which it is found.
Therefore, it is interesting to note that one of them, Liobole glabroides
R. & E. Richter, occurs over a wide area stretching from the Rhine
Schiefergebirge to the Ural and Novaya Zemla (L. glabroides glabroides
R. & E. Richter, 1949, and L. glabroides weberi (Ptibyl, 1960)). In com-~
paring the geographic distribution of Liobolina and Liobole it may
reasonably be concluded that the rise and distribution of this line of
Cyrtosymbolinae occurred within the Rhine Schiefergebirge. It might
be stressed here that, up to now, Liobole is the only species of Cyrto-
symbolinae, encountered both within the cephalopod [facies and the
coral-brachiopod facies (Carboniferous limestone facies). For example,
Liobole raclawicensis (Jarosz, 1909) described from the vicinity of Kra-
kow, and L. glebroides weberi (Pfibyl) from the Urals and Novaya
Zemla have been collected side by side with representatives of the
family Phillipsidae Oehlert, which are known to occur exclusively
within the Carboniferous limestone facies.

Phillibole R. & E. Richter, 1937, is the youngest genus of Cyrtosym-
bolinae and its occurrence is almost wholly confined to zone IX. Zone
VIII has yielded the species Ph. nitida (Holzapfel), but its assignment
to Phillibole seems somewhat uncertain. This genus apparenily embra-
ces species of various phylogeny and needs to be fundamentally revised.
The species that have been assigned to it, are so far known only from
Western and Central Europe.

Drevermannia (sensu stricto) R. Richter, 1909, contains only a few
species which occur in the Upper Famennian zones V and VI, as well
as in the Lower Carboniferous zones VII and VIII. In the Famennian
this genus is known from France, the Rhine Schiefergebirge, Moravia,
Thuringia, the Holy Cross Mountains and the northern Mugodzhary
Hills; in the Lower Carboniferous from Spain (Minorca), the Rhine
Schiefergebirge (Drevermannia sp. e R. & E. Richter, 1939), Czechoslo-
vakia (Moravia) and the Holy Cross Mountains. In Australia this genus
has been found in Frasnian deposits (Teichert, 1943, 1949).

So far the genus Formonia R. & E. Richter, 1927, contains only
4 species, three of which are known only from Famennian zones II and
111, at Sessacker in Dill Mulde. F. convexa n.sp. the only Lower Carbo-
niferous species of this genus described, comes from zone VIII of the
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Holy Cross Mountains. In view of its very close affinities with the
Famennian F. globigenata (R. Richter) these two forms, in spite of the
great time interval that separates them, are undoubtedly congeneric.

The Upper Famennian genus Chaunoproetus R. & E. Richter, 1919,
has a very wide geographic distribution, since it occurs in the Rhine
Schiefergebirge, Thuringia, the Sudeten Mountains, the Carnic Alps and
the northern Mugodzhary Hills, as well as in Australia (from zone III).
It has not been reported from England or the Holy Cross Mountains.
The species Ch. palensis (R. Richter) and Ch. tiezei R. & E. Richter have
the widest geographic distribution since they occur in practically all of
the areas just mentioned.

Typhloproetus R. Richter, 1913, is a genus with numerous species,
which occurs mainly in Upper Famennian strata. One species only of
this genus has so far been found in zone VII of the Lower Carbonife-
rous of Thuringia, and one in zone VIII of the same age in the Holy
Cross Mountains. Typhloproetus is widely distributed within the Upper
Famennian; it is found in the Rhine Schiefergebirge, the Carnic Alps,
France, Thuringia, the Sudeten and the northern Mugodzhary Hills.
It has not so far been recorded from England or the Holy Cross Mount-
ains. Some of its species have a particularly wide distribution.

Diacoryphe R. & E. Richter, 1951, a Lower Carboniferous genus
(zone VII), contains very few species whose occurrence is confined to
small geographic areas of Western and Central Europe. )

Carbonocoryphe R. & E. Richter, 1950, is likewise a rare genus,
which occurs in zones VIII and IX of the Lower Carboniferous of the
Rhine Schiefergehirge and Czechoslovakia.

Genera consisting of less than 3 species have not been considered
here (comp. table 4).

To sum up, it may be concluded that the subgenus C. (Waribole) has
the greatest development of all forms of Cyrtosymbolinae; it contains
21 species and has the widest stratigraphic range (from zone IV to IX).
Of these 21 species only two, i.e. 10 per cent, range through Western
Europe to the eastern boundaries of Europe. An equally wide geographic
distribution has also been noted in 4 species of the genus Typhloproetus,
representing 28 per cent of the 14 known species of this genus. Condi-
tions are similar within the genus Chaunoproetus. Of the 7 species
described, two, i.e. also 28 per cent, are very widely distributed. It is
especially noteworthy that both Typhloproetus and Chaunoproetus,
which contain the greatest number of widely distributed species, are
both blind genera. Adequate data concerning the trilobite fauna within
such geographic areas as North Africa, Australia and the greater part
of Asia, where the cephalopod facies is known, are unfortunately lacking.
Therefore, the faunal comparison made above gives only a sketchy idea
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of the stratigraphic range and geographic distribution of Famennian
and Lower Carboniferous Cyrtosymbolinae. It merely suggests that:
1) very few genera of this family — C. (Waribole), C. (Macrobole),
Drevermannia, Formonia and Typhloproetus — pass from the Famennian
to the Lower Carboniferous. Those genera which did pass from the Fa-
mennian to the Lower Carboniferous must have possessed the ability to
adapt themselves to changes in environmental conditions, favouring the
blind forms. With the exception of the subgenus C. (Waribole) which had
normal eyes, and that of C. (Macrobole) whose eyes were slightly redu-
ced, all the remaining genera — Drevermannia, Typhloproetus and For-
monia — passing from the Famennian into the Carboniferous, are blind
forms; 2) not a single species has so far been found, common to both
stages, and this confirms the earlier observations of R. and E. Richter
(1951); 3) the older genera of this subfamily, i.e. Cyrtosymbole s.stricto
and Formonia, display greater ability for differentiation. This is expres-
sed by the almost complete lack of species common to more than one
geographic area, even among those not distant from one another; 4) spe-
cies with a wide distribution are not common within the group, in
contrast to species of the associated cephalopod fauna.

FACIAL CONDITIONS WITHIN THE FAMENNIAN AND LOWER
CARBONIFEROUS OF THE HOLY CROSS MOUNTAINS

The Holy Cross Mountains can be differentiated as far back as
the Cambrian into two distinct palaeogeographic areas whose boundary
roughly coincides with the general line of the Holy Cross dislocation
(Czarnocki, 1957). They are the geosynclinal ELysogéry region with
a tendency to subsidence and the intrageanticlinal Kielce region with
the opposite tendency to uprising (fig. 1). Until the Famennian this
boundary at the same time separated two different facial regions. The
boundary between facial regions become shifted larther south of the
dislocation line at the time of the Famennian. Thus two distinct facial
areas become distinguishable within the palaeogeographic Kielce region
which also constitute two tectonic units with axes running WNW—ESE.
They are the Kielce—}agéw synclinorium, facially belonging to the
Lysogory region, and the Galezice—Daleszyce syncline. Within the
Lysogory region Famennian deposits were laid down in a deep-sea zone
and they developed as clay-marly shales and limestones. These sediments
have not as yet been sufficiently investigated. A similar facial develop-
ment is encountered in deposits of the Kielce—hiagéw synclinorium
where a 100 m thick marly-clay series, intercalated by limestones, has
been found extending from the Cheiloceras zone (II) to the Wocklumeria
zone (VI). The fauna here is poor, chielly consisting of the blind pha-
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copid trilobites. The Proetidae are rather rare. The stratigraphic
equivalent of these deposits, which have probably been formed within
a deeper-sea zone, is a several metres thick Clymenia limestone series,
formed on submarine rises (Pajchlowa, 1959) within the Galezice—Dale-
szyce syncline. Organisms occurred in great profusion, the faunal
assemblage consisting chiefly of cephalopods, trilobites (mostly the
Proetidae), crinoids, lamellibranchs, gastropods, brachiopods, corals from
the Tetracoralla group, and fishes. Local stratigraphic gaps have been
noted in this part of the Holy Cross Mountains. Within the Kielce
region the Lower Carboniferous rests, usually concordantly, on the
Famennian. The Tournaisian, both in the Kielce—Lagow synclinorium
and the Galezice—Daleszyce syncline, is developed in the shale facies
of the geosynclinal zone. Nevertheless, the presence of limestone inter-
calations in shales (Czarnocki, 1928; Bojkowski, 1960) in the Upper
Tournaisian of the Galezice—Daleszyce syncline, indicates that the sea
became shallower by successive steps. A further shallowing of the sea
occurs during the Viséan and the limestones containing a coral-brachio-
pod fauna (Carboniferous limestone facies) are deposited at Galezice
(Czarnocki, 1928; Kwiatkowski, 1959). Sediments of the shale facies
continue to be laid down within the Kielce—t.agéw synclinorium (Czar-
nocki, 1928; Zakowa, 1960, 1962; Zakowa & Pawlowska, 1961). Trilobites
of the subfamily Cyrtosymbolinae predominate within the Tournaisian
shale rocks of the Kielce region, where other fossils are scarce. During
the Upper Viséan in this region a littoral facies of shale-greywackes
develops which contains plant detritus. Upper Carbonifercus deposits
have not yet been recorded from the Holy Cross Mountains.

Both within Europe and outside it, cephalopods provide the basis for
the stratigraphic division of a certain type of sediment. This cephalopod
facies corresponds essentially to an open sea deposit. Another type of
biofacies also occurs during the Tournaisian and the Viséan. This is the
coral-brachiopod biofacies, representing a shallow-water type of deposit
(shelf sea). The two biofacies just mentioned pass from the Famennian
into the Dinantian where two lithofacies, not fully coincident with
them, have been distinguished. They are the Culm and Carboniferous
limestone lithofacies. The former consists of goniatite-bearing, shale
deep-sea deposits, as well as of littoral sandy-greywacke rocks, where
goniatites occur sporadically, while littoral organisms, i.e. lamellibranchs
and brachiopods are abundant. On the other hand, the two biofacies
mentioned above occasionally occur (Zakowa, 1958) within the same
zone, as e.g. in the vicinity of Walbrzych (Lower Silesia). Thus the
term “Culm’ is not accurate and always needs to be supplemented by
a definition of the biofacies which represents the given deposits.
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DEPENDENCE OF TRILOBITE FAUNAS ON FACIAL DEVELOPMENT

In her study of Famennian Phacopidae (Osmbélska, 1958) from the
southern belt of the Holy Cross Mountains, the writer had an oppor-
tunity of observing that the blind phacopid genera: Trimerocephalus
McCoy, 1849, Dianops R. & E. Richter, 1923, Ductina R. & E. Richter,
1931, are almost the only fossils present within the Kielce syncline.
The syncline occupies a NE situation in the Kielce region and its Fa-
mennian deposits are developed as clay-marly shales, containing thin
limestone intercalations. While this trilobite assemblage sporadically
yield a few Proetidae, there are exclusively normal-eyed Proetidae
from the subgenera C.(Cyrtosymbole) R. Richter, 1913, C.(Waribole)
R. & E. Richter, 1926, C. (Calybole) R. & E. Richter, 1926, found in
the Gatlezice-Daleszyce syncline which occupies the SW part of the
Kielce region. The Famennian strata here are developed as limestones,
bearing a rich fauna of cephalopods and trilobites. Only two phaco-
pid species of Phacops Emmrich, 1839, with well developed eyes, were
found within the uppermost zones of the Famennian.

t.agow is the easternmost known trilobite locality in the Famennian
of the southern belt of the Holy Cross Mountains, and may be regard-
ed as a link between the NE and the SW portions. Deposits displaying
mixed lithological features and containing a mixed trilobite fauna are
present there. Zone III consists of limestones. Low down these are
characterized by a mass occurrence of blind phacopid trilobites from
the genus Trimerocephalus, while Proetidae of the subgenus C. (Cyrto-
symbole), with normal eyes, abound higher up. The subgenus C. (Cyrto-
symbole) has also been found in zone IV, which consists of shale-
-limestone series with limestone intercalations. It is fairly numerous,
but does not form large concentrations.

A site with mixed trilobite fauna has also been discovered in out-
crops between Czarnéw and Herby. There, in the marly-limestone zone
111, single specimens of blind Phacopidae of the genus Trimerocephalus
have been found in association with numerous Proetidae from the sub-
genus C. (Cyrtosymbole). Higher up, in zone IV among black bitu-
minous limestones, only blind Phacopidae from the genus Dianops
have been found. These localities, containing a mixed trilobite fauna,
are very sporadic within the Kielce syncline and are quite likely as-
sociated with some particularly restricted local conditions. The ex-
clusive presence of blind Phacopidae mentioned above is typical for
this region.

The facts observed here, provide conclusive evidence that the pre-
sence of eyes in Famennian trilobites depends on the facies in which
they occur, i.e. the corresponding ecological conditions. The Clymenia
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Table 5
Correlation between the facial development and the reduction of eyes of the Famennian Phacopidae and Proetidae from Poland and U.S.S.R.
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limestones in the Galezice-Daleszyce syncline, which contain normal-
eyed Proetidae, suggest the presence in the Famennian of submarine
rises (Pajchlowa, 1959). On these rises the fauna was always rich, cha-
racteristic of well illuminated open-sea waters, Within deeper waters
surrounding the rises, where there is less light penetrating to the sea
floor, thick series of clay-marly pelagic sediments were laid down,
carrying an extremely meagre fauna, chiefly of blind Phacopidae.

It should also be emphasized that within the southern belt of the
‘Holy Cross Mountains, the blind genera of Proetidae, such as: Drever-
mannia, Chaunoproetus, Typhloproetus, are absent from both the types
of Famennian sediments, which have been mentioned above. They
occur, however, in countries east and west of Poland. Most probably
this is not a question of random occurrence, but may be associated
with the prevailing environmental conditions. A correct definition of
these conditions, solely on the basis of the trilobites, without taking
other fossils into consideration, is hardly possible.

A relationship resembling that in the Holy Cross Mountains has been
observed among the Famennian trilobites from the Ural and the
northern Mugodzhary Hills described by Maksimova (1955), though it is
not so clearly indicated (comp. table §). A mixed trilobite fauna is here
encountered within calcareous rocks (chiefly clay limestones) including
both Phacopidae and Proetidae. The assemblage is characterized by the
predominance (in number of specimens and genera) of forms, which
have either slightly reduced (Dienstina, Cryphops, Nephranops, Caly-
bole (?)), or normally developed eyes (Phacops, Waritole, Cyitosymbo-
le s.str., Perliproetus), over completely blind forms (Trimerocephalus,
Dianops, Typhloproetus, Chaunoproetus). On the other hand, only blind
Phacopidae (Ductina, Trimerocephalus, Dianops) and one blind species
of Proetidae (Drevermannia ninae Maks.) have been found in the argil-
laceous deposits of the northern Mugodzhary Hills.

In a chapter dealing with the causes responsible for the reduction
of eyes in Famennian trilobites, Maksimova (1955) stresses the evidence
for the rather shallow, littoral character of deposits, which yielded her
trilobites. For example, she quotes the presence in these deposits of
land plant remains or of fossils of animal groups, that lived in well
lighted waters. Maksimova considered that these facts indicate that
reduction of the eyes is to be associated not with sea-depth, but with
a form of life buried in mud on the sea bottom. In Maksimova's opi-
nion, other causes may also lead to eye reduction.

Richter’s (1913, 1956) speculations on the two causes of eye reduc-
tion, ascribe more probability to the hypothesis that life on the muddy
bottom could be the decisive factor.

Within the southern belt of the Holy Cross Mountains limestones

6 Acta Palaeontologica Polonica Nr 1—2
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were deposited in the shallow-water zone and argillaceous-marly shales
in the deep-water zone. It is therefore hardly possible to determine,
whether inadequately lighted sea bottom or life in a mud layer was
the decisive factor in the formation of the meagre faunal assemblage,
in which eyeless trilobites predominated. Observations on the Famen-
nian sections from the Holy Cross Mountains and from the U.S.SR.
suggest two clear alternatives. Either the Proetidae were at that period
a more ,exacting” group as regards the conditions of environment, or
(and this seems more probable) they were unable to compete with such
trilobite forms as the Phacopidae, which were better adapted to the
prevailing conditions of life. While the Phacopidae are encountered in
limestone, as well as in entirely clay deposits, only one species of the
Proetidae has been found in the Famennian strata of ihat type of rock.
These relations were subject to radical changes during the Lower Car-
boniferous. At that stage, probably owing to the extinction of the Pha-
copidae, the Proetacea became very common both in Lower Carboni-
ferous limestones and in argillaceous or siliceous shales of that age.

REMARKS ON THE RELATION BETWEEN VARIABILITY AND EXTINCTION
OF LATE PALAEOZOIC PROETACEA SALTER, 1864

As some authors claim (Gheyselinck, 1937; Erben, 1958), with the
late Palaeozoic Proetacea the question of symptoms of approaching ex-
tinction in this superfamily arises. Increase in spinosity and reduction
of eyes are characters suggested by Erben (1958) among these symptoms.
The present writer believes that a total increase in variability and
intergrading of specific differences within a single assemblage should
also be included. E. g. in the Lower Carboniferous beds of Zaremby
a number of new species of Cyrtosymbolinae has been recorded. There
is also a large number of specimens, which cannot be regarded as
belonging to any species known from the bed, and sometimes even
a generic attribution is very difficult. This is especially true of forms
resembling the genera Liobole and Typhloproetus.

Gheyselinck (1937), when describing Permo-Carboniferous trilobites
from the island of Timor, has noticed a variability of the described
forms so great that, according to his opinion: ,each specimen... could
easily be considered as a representative of a new genus”. He has re-
garded this phenomenon as "phylogerontic degeneration”. R. and E.
Richter (1951, p. 227) did not follow his opinion, considering that the
variability recorded is a normal intraspecific variation, and only the
lack of sufficient material could have led the author to an incorrect
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interpretation. The present author partly agrees with that opinion.
Nevertheless, so great a variability is a phenomenon often occurring
in the critical moments of evolution. Thus it can, in some cases, precede
the extinction of the group.

As has been shown by Simpson (1944, 1955), the great variability
occurring in some lines before their extinction has nothing to do with the
so-called "senile variability”, but is connected with the fact, that when
adequate environment tends to disappear, there may occur an increase
in variability which is of an exploratory character. If the new, free
environment is accessible for some line, there may occur a new radia-
tion and deyelopment of a new group, or alternatively an extinction
may take place.

This phenomenon may well be illustrated by the history of the
Proetidae. The subfamily Cyrtosymbolinae has in Famennian times
occupied the environment of the limestone cephalopod facies, and it
appears that this could be the reason for the gradual restriction of
the environmental range of the contemporaneous Phacopidae. The ma-
jority of the species of Cyrtosymbolinae are known from the latest
cephalopod zones (V and VI). The change of environmental conditions
in the realms of cephalopod facies, between the Famennian and Carbo-
niferous, was connected with a sudden crisis in the evolution of the
cyrtosymbolid line. Some representatives of this line, i.e. Waribole,
Macrobole, Typhloproetus and perhaps Perliproetus, succeeded in
penetrating into the new environment, representing a shelly cephalopod
facies, and originated a new radiation. When in the Lower Carboni-
ferous times this new environment again tended to disappear, there
appeared a new exploration of this line into new adaptive zones. This
last attempt was, however, not entirely successful, due to the fact that
the only accessible environment, representing the Carboniferous
limestone lithofacies, was already occupied by the other, may be, better
adapted trilobite line — the Phillipsiidae. The presence in the Viséan,
together with the Phillipsiidae, of a Liobole, which seems to have the
greatest adaptability within the Cyrtosymbolinae, suggests that such
exploratory attempts have been made.

REDUCTION OF EYES AND EXTINCTION OF THE PROETIDAE

Erben (1958), when analysing the changes in the course of the facial
suture in the Proetidae (sensu R. & E. Richter and Struve, 1959), with re-
gard to the reduction of the eyes, tried to connect this phenomenon
with the extinction of trilobites in the Famennian and Lower Carboni-
ferous. According to him, the reduction of the eyes was not the only

6%
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reason for extinction, but rather became a case of overspecialization
and a symptom of a typolithic phase in proetid evolution. This seems,
however, to be in contradiction to the fact that though in the Lower
Carboniferous zones VII and VIII the number of blind trilobite genera
increases considerably, in zone IX — i.e. just befcre the extinction
of the group — the number of blind trilobite genera decreases. In fact
the blind trilobite species (representatives of Spatulina and Cystispina)
are not known from beds higher than the boundary of zones VIII
and IX. In addition, new genera appear in zone IX, which show
only slight specific differentiation, but are represented by a great number
of specimens, all provided with eyes.

Genera with eyes | Genera mostly blind
VII zone
C. (Waribole) Liobolina
C. (Macrobole) Diacoryphe
C. (Semiproetus) Typhloproetus
C. (Mirabole) Drevermannia
VIII zone ‘
i Liobole Liobolina
| Carbonocoryphe Formonia
C. (Macrobole) Drevermannia
Cystispina
Spatulina
Typhloproetus
IX zone
Phillibole Spatulina
Archegonus Cystispina
Carbonocoryphe
C. (Macrobole) ?
C. (Waribole) ?

GENERAL REMARKS ON THE ONTOGENY, MORPHOLOGY AND
SYSTEMATICS OF THE CYRTOSYMBOLINAE HUPE

Ontogeny

Famennian and Lower Carboniferous trilobites investigated here
have allowed the author to study some changes in the morphology of
the exoskeleton during ontogenetic development. The observations
were carried out on small (from 0.8 mm long) cranidia, librigenae and
pygidia, originating from the moults and presumably representing
meraspis and holaspis stages.
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Young stages of the following species were investigated:

Cyrtosymbole (Cyrtosymbole) gotica R. & E. Richter, 1926 — Fa-
mennian (pl. II, fig. 1,2; text-pl. II, fig. 1-5),

C. (Cyrtosymbole) pusilla {(Gilirich, 1896) — Famennian (pl. I, {ig.
1,4; text-pl. I, fig. 4-7),

C. (Cyrtosymbole) franconica mova n.subsp. — Famennian (pl. V,
fig. 3,5),

C. (Waribole) conifera R. & E. Richter, 1926 — Famennian (pl. VIII,
fig. 2,4,5,7),

C. (Waribole) octofera altera n.subsp, — Famennian (pl. IX, fig. 1-3),

C. (Waribole) abruptirhachis (R. & E. Richter, 1919) — Carboniferous
(text-pl. V1, fig. 1, 2, 4, 5),

C. (Macrobole) laticampa n.sp. — Carboniferous (pl. XI, fig. 1, 2),

C. (Macrobole) brevispina n.sp. — Carboniferous (pl. XIII, fig. 3-5),

?Formonia sp. — Carboniferous (pl. XVII, fig. 6-8),

Liobolina apodemata n.sp. — Carboniferous (pl. XV, fig. 10, 11),

Liobole zarembiensis n.sp. — Carboniferous (pl. XV, fig. 5-7),

Liobole sp. ¢ — Carboniferous (pl. XV, fig. 3).

In cases where the given bed yielded only one trilobite species
(as e.g. Cyrtosymbole (Waribole) conifera) there was no difficulty in
making a specific attribution of the young forms revealed in the same
bed. In cases where some species of the same genus occurred in one
bed, the author took into consideration those morphological characters
which appear sufficiently early on the exoskeleton, e.g. the diseppear-
ance of the pleural and interpleural furrows on the pygidia in Cyrto-
symbole (Waribole) octofera altera. The author is, however, aware that
such cases present possibility of an error. The lack of entire exoskele-
tons did not allow the determination of the particular meraspis stages
of the specimens studied, nor whether they are in the meraspis or early
holaspis stage. In two cases only: C. (Cyrtosymbole) gotica and C. (Cyr-
tosymbole) franconica nova two fragments of the earliest meraspis sta-
ges were found, but they were rather too badly preserved to be pro-
perly studied (text-pl. II, fig. 1; text-pl. III, fig. 6).

The young stages of all the ftrilobites of the subgenera: C. (Cyrto-
symbole), C. (Waribole) and C. (Macrobole) are characterized by a num-
ber of common features indicating their close relationship and per-
mitting their attribution to the same genus. These features are: 1) the
presence of a very wide (long.) preglabellar field, length of which dimi-
nishes during growth relative to the cranidial- length; 2) the shape
of the anterior margin of the cranidium, which in the young forms is
strongly pointed and gradually becomes rounded during ontogeny. The
presence of the pointed cranidium in the young forms is not connected
here with the fusion of the anterior branches of the facial sutures at:
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the anterior cranidial margin — as is characteristic e.g. of the Asaphi-
dae; 3) turning points a in young cranidia are situated close to each
other, the distance between them increases during growth.

In ontogenetic development the shape of the glabella also changes,
for in young forms it is narrow and long, often contracted half way
along its length, and is vaulted transversely. In young forms the axial
furrows and the posterior glabellar furrows (Si) are deep, the latter
reaching the occipital furrow. The occipital ring is wide (long.) and
very convex in the middle part, tapering distally. The palpebral lobes,
in spite of their shape and position in adult forms, are usually fairly
wide in young individuals and are situated opposite midlength of the
glabella, the turning points ¢ and v are always situated far outward from
the glabella.

Common features can similarly be observed in ycung pygidia. On
two specimens in the meraspis stage (degree 0; text-pl. II, fig. 1; text-
pl. III, fig. 6) the pygidia are surrounded by a very wide, flat and
horizontal border, the remaining part of the pygidium being strongly
vaulted, situated higher than the border. The posterior part of the
border is incised, so that in the prolongation of the axis it is narrower
(long.) than at the sides (tr.). During growth the border loses the cha-
racter of a velum, becoming more convex (even in species where
in adult forms the border is entirely obsolete); it is also situated
lower than the remaining part of the pygidium. The larval notch gra-
dually disappears. In older specimens the pleural region of the pygi-
dium becomes more uniformly vaulted, and less distinctly separated
from the border; the latter change occurs at first in the anterior
part and subsequently in the posterior part of the pygidium. Larval
notches seem to occur only in the fransitory pygidia, with three to one
first segments, distinctly delimited by interpleural furrows from the
rést of the pygidium. In one specimen of C. (Waribole) conifera (pl. VIII,
fig. 7) it was observed that the notch is already absent, the first segment
being delimited from the rest of the pygidium by the interpleural
furrow.

R. and E. Richter (1926) described the new species Cyrtosymbole
nepia on one pygidium, supposing that this is a pygidium of a young
representative of C. (Waribole). Maksimova (1955) described a similar
pygidium as C. (Calybole?) nepia R. & E. Richter. The forms in question
are not conspecific, as the axis in the German pygidium is distinctly
longer. The present author, who has at her disposal a number of larval
pygidia, is of the opinion that R .and E. Richter were right in regarding
the pygidium described by them as a larval form. The pygidia descri-
bed by R. and E. Richter and by Maksimova are both larval forms and
there is insufficient basis for erecting Cyrtosymbole nepia. Pygidia de-
scribed by Maksimova, found together with the adult forms of Cyrto-
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symbole (Calybole), may in fact belong to this subgenus, whereas those
described by R. and E. Richter should rather be recorded as belonging
to C. (Waribole), as they were always found with the adult represen-
tatives of this subgenus. In the Famennian zone VI of Jablonna, yiel-
ding representatives of C. (Calybolej and C. (Waribole), young pygidia
of both types were found. As C. (Calybole) was represented by one
species only — C. (Calybole) radiata — pygidium similar to those de-
scribed by Maksimova is regarded by the present author as belonging
to this species. C. (Waribole), on the other hand, is represented by se-
veral species, but only one of them — C. (Wariboie) octofera altera
n.subsp. — displays features characteristic of some small pygidia. The
remaining young pygidia, not recorded within this species, were descri-
bed as C. (Waribole) sp. b.

With regard to the young pygidia with the larval notch here
described, one should mention that similar small pygidia were noticed in
other ftrilobite groups. E.g. Whittard (1961) described Spirantyx
calvarina n.gen., n.sp. (Hapalopleuridae, Harrington & Leanza, 1957)
on cranidia, and Spirantyx cf. calvarina on pygidia, found fogether
with them, but adds: "..these possess an ogygid appearance but a me-
dian invagination of the posterior margin is a distinctive feature which
suggests that they do not belong to that group of trilobites” (Whittard,
1961, p. 193, pl. 25, fig. 13). As the pygidia described by Whittard
were small and provided with the larval notch on the posterior margin,
characteristic of the young Cyrtosymbolinae, the present writer is of
an opinion that they represent the young forms of Spirantyxr calvarina.
As the larval notch described above occurs in different trilobite lines,
it cannot be treated as a feature of phylogenetic significance. It is more
probable that it is connected with changes in the soft parts of the
organism. The same seems to concern the characteristic point on the
anterior cranidial margin. Both characters seem to be correlated,
perhaps they fitted into each other when the young trilobite rolled up.

As mentioned above, young cranidia of the Carboniferous trilobites
Liobolina apodemata n.sp. and Liobole zarembiensis n.sp. were also
found. Young pygidia found in the same beds are similar to those of
the genus Cyrtosymbole and most probably belong to C. (Macroboie)
brevispina n. sp., yielded by the same beds. Young pygidia of Liobolina
apodemate and Liobole zarembiensis are not known. On the smallest
cranidium of L.apodemata (1.6 mm long; pl XV, fig. 10) the anterior
cranidial margin is not pointed. The glabella, similarly to those of
young Cyrtosymbole, is long, narrow, finger-shaped. Posterior lateral
furrows (S,), obsolete in adult specimens, are here fairly distinct.
A characteristic feature, absent in adult Cyrtosymbole, is the presence
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of a faint eye ridge, running obliquely through wide (tr.) fixigenae.
Palpebral lobes are missing in young, as well as in adult forms. In the
smallest cranidium of L. zarembiensis (1.9 mm long) the anterior
cranidial margin is pointed, though not so distinctly as is characteristic
of young Cyrtosymbole (pl. XV, fig. 5). Palpebral lobes, fairly distinct
in adult specimens, are here very small, enlarging during growth. Also
the course of the axial furrows changes during growth, as in the smallest
cranidia they slightly diverge posteriorly, and become straight in adult
forms. Also young forms are provided with the eye ridge, similar to
the one in L. apodemata. The eye ridge also occurs in numerous small
cranidia, identified here as Liobolina sp. ¢ (pl XV, fig. 3), appearing in
the younger beds of the same section. The eye ridge characteristic of
Liobolina, connected with a rudimentary palpebral lobe, is similar to
that of Palpebralic R. & E. Richter, 1927, known from Frasnian
beds (Manticoceras zone — I).

Ornamentation

The exoskeleton is smooth, not ornamented, in some of the known
Famennian and Lower Carboniferous trilobites of the Cyrtosymbolinae
Hupé, namely: all Famennian species of Typhloproetus R. Richter, 1913,
and the Lower Carboniferous line Liobolina R. & E. Richter, 1951, Lio-
bole R. & E. Richter, 1949 and Phillibole R. & E. Richter, 1937. Other-
wise the majority of species within the Cyrtosymbolinae have the exo-
skeleton distinctly ornamented and the ornamentation is more pro-
minent on the cephalon than on the pygidium. Granulation is the most

common type of ornamentation; tubercles may be spherical — as is
characteristic of C. (Cyrtosymbole) gotica R. & E. Richter (pl. II, fig. 5),
or cone-like — C. (Cyrtosymbole) pusilla (Giirich), (pl. I, fig. 7).

Sometimes the tubercles are scale-like, flattened, directed posteriorly —
C. (Waribole) cf. warsteinensis R. & E. Richter (pl. IX, fig. 8) and
C. (Waribole) conifera R. & E. Richter (pl. VIII, fig. 8). Two other types
of ornamentation were developed by fusion of neighbouring tubercles:
reticulate, where the connected tubercles form prominent lines,
surrounding irregular fields (e.g. Cyrtosymbole (Cyrtosymbole) franco-
nica novae n.subsp.; pl. V, fig. 2), and papillar — where the fused
tubercles are arranged as concentric lines, similar to the papillar lines
on the finger-top (e.g. C. (Waribole) conifera; pl. VIII, fig. 1).

The subgenus C. (Cyrtosymbole) R. & E. Richter, 1926, has all the
above types of ornamentation , no representative being smooth. The
papillar ornamentation is so far known only in specimens from the
Ural: C. (Cyrtosymbole) crebra Perna, 1915, and C. (Cyrtosymbole)
fluctuosa Maksimova, 1955, while granulation is the most common type
of ornamentation.
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The subgenus C. (Calybole) R. & E. Richter, 1926, is characterized by
reticulate ornamentation. Some species seem to be smooth, but it is
possible that the ornamentation was not noticed on account of the
extremely small size of the specimens.

Within the subgenus C. (Waribole) reticulate ornamentation was
never recorded. The most common here is the scale-like ornamentation
with sparse tubercles. Exceptions are the Lower Carboniferous
species: C.(Waribole) abruptirhachis (R. & E. Richter), C. (Waribole)
porteri Goldring, and C. (Waribole) granifera Chlupaé, with dense gra-
nulation. The papillar or obsoleting ornamentation was also met within
this subgenus. With regard to C. (Macrobole) R. & E. Richter, 1951, all
species recorded here are characterized by a dense, fine granulation.

Two Carboniferous representatives of Typhloproetus, described up
to now, are, by contrast with all Famennian forms, richly granu-
lated. :

The present author has noticed that within some species, described
in this paper, the ornamentation may be different in different parts
of the exoskeleton, e.g. the cranidium of C. (Cyrtosymbole} franconica
primitiva n.subsp. has reticulate ornamentation, and the librigenae in
some specimens are granulated, the tubercles being partly fused toge-
ther. The same concerns the pygidia which are usually granulated in
this subspecies (pl. IV, fig. 3), however one specimen has the axis and
border reticulate. A similar phenomenon was observed in C. (Cyrto-
symbole) gotica, where pygidium and cranidium are distinctly granu-
lated, and about 50 per cent of the librigenae found have the reticulate
ornamentation (pl. II, fig. 4).

Some representatives of Cyrtosymbolinae show other elements of
ornamentation, besides those above mentioned. E.g. the ridge running
through the librigena from the anterior part of the eye towards the
border furrow, in C. (Cyrtosymbole) pusilla (pl. I, fig. 2) seems to the
present author to be not merely an ornamental character, but
a reflection of the internal structure of the animal. This may also be true
of a pair of tubercles occupying the places of fossulae on the cephala of
some cyrtosymbolid species, e.g. C. (Cyrtosymbole) franconica primitiva
(pl. 1V, fig. 1).

Systematic position of the Famennian and Lower Carboniferous
Proetidae from the cephalopod biofacies

The Famennian and Lower Carboniferous proetid genera, known
from the cephalopod biofacies (table 3), have been attributed by various
authors to different systematic units. The account given below (table
6) is a review of the modern systematics of the group mentioned above.
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Table 6

Modern trends in the classification of Famennian and Lower
Carboniferous Proetidae Salter, 1864

R. & E. RICHTER (1933, 1951) P. HUPE (1953)

Family Proetidae (Corda, 1847) Salter, 1864 Superfamily Proetoidae Hupé, 1953
Subfamily Proetinae (Corda, 1847) Salter, 1864 Family Cyrtosymbolidae Hupé, 1953

Cyrtosymbole (sensu lato) R. Richter, 1913 Subfamily Cyrtosymbolinae Hupé, 1953
Typhloproetus R. Richter, 1913 Cyrtosymbole (sensu lato) R. Richter, 1913
Chaunoproetus R. & E. Richter, 1919 1 Cystispina R. & E. Richter, 1939

Carnicia R. & E. Richter, 1927* Typhloproetus R. Richter, 1913
Skemmatopyge R. & E. Richter, 19192 ' Phillibole (s. lato) R. & E. Richter, 1937
Skemmatocare R. & E. Richter, 1927 Carnicia R. & E. Richter, 19271
Drevermannia R. Richter, 1913 (sensu lato) Formosia( ?) R. & E. Richter, 1927°
Perliproetus R. & E. Richter, 1926 Drevermannia (s. stricto) R. Richter, 1913
Liobolina R. & E. Richter, 1951 Family Proetidae Hawle & Corda, 1847, Hupé,
Liobole R. & E. Richter, 1949 1953

Phillibole R. & E. Richter, 1937 Subfamily Proetinae Hawle & Corda, 1847,
Cystispina R. & E. Richter, 1939 Hupé, 1953

Subfamily Tropidocoryphinae Pribyl, 1946 Perliproetus R. & E. Richter, 1926
Carbonocoryphe R. & E. Richter, 1950 Skemmatopyge(?) R. & E. Richter, 1919*
Diacoryphe R. & E. Richter, 1951 Family Tropidocoryphidae Pribyl, 1945

Subfamily Tropidocoryphinae Piibyl, 1945
Carbonocoryphe R. & E. Richter, 1950

The whole systematics of the Proetidae sensu lato has not been consi-
dered. The systematics used in the present paper is that of R. & E. Rich-
ter and W. Struve (1959). That seems to be the most useful, as it in-
cludes only the Famennian and Lower Carboniferous forms, connected
with the cephalopod facies. The present author suggests, however, the
following emendations:

1. Removal of the genus Skemmatopyge, which has been shown
by Maksimova (1955) to be synonymous with Chaunoproetus.

2. Recognition (after Hupé, 1953, and Maksimova, 1955) of Drever-
mannia and Formonia as separate genera, and not subgenera, since the
features which they have in common: the straight course of the facial
suture and the short pygidial axis — could develop independently in
separate genera.

3. Erection of a new genus Spatulina (related probably to Lioboli-
na), to include two species thus far recorded within Cystispina: Spa-
tulina spatulata (Woodward) and S. nasifrons (R. & E. Richter).

4, Erection of a new monotypical subgenus Cyrtosymbole (Mira-
bole) to include C. (Mirabole) kielanae n.sp.

The author agrees with the opinion of R. & E. Richter and W. Stru-
ve (1959) that some genera included within Cyrtosymbolinae are
homeomorphic, however, as the ontogeny of only a few species is so
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Table 6 (continued)

R. & E. RICHTER & W. STRUVE (1959) ‘ Z. A. MAKSIMOVA (1960)°
Superfamily Proetacea Salter, 1864 Superfamily Proetoidae Hawle & Corda, 1847
Family Proetidae Salter, 1864 Family Proetidae Hawle & Corda, 1847
Subfamily Cornuproetinae R. & E. Richter, Subfamily Proetinae Hawle & Corda, 1847

1956 Semiproetus Reed, 1943 *
?Perliproetus R. & E. Richter, 1926 Perliproetus R. & E. Richter, 1926
Subfamily Cyrtosymbolinae Hupé, 1953 Chaunoproetus R. & E. Richter, 19192
Cyrtosymbole (s. lato) R. Richter, 1913 Family Tropidocoryphidae Pribyl, 1945
Archegonus Burmeister, 1843 Subfamily Tropidocoryphinae Pibyl, 1945
Phillibole R. & E. Richter, 1937 Carbonocoryphe R. & E. Richter, 1950
Liobole R. & E. Richter, 1949 Diacoryphe R. & E. Richter, 1951

Liobolina R. & E. Richter, 1950
Drevermannia (s. lato) R. Richter, 1913
Chaunoproetus R. & E. Richter, 1919

Family Cyrtosymbolidae Hupé, 1953
Subfamily Cyrtosymbolinae Hupé, 1953
Cyrtosymbole (s. stricto) R. Richter, 1913

Skemmatopyge R. & E. Richter, 1927 Calybole R. & E. Richter, 1926
Skemmatocare R. & E. Richter, 1927 Waribole R. & E. Richter, 1926
Cystispina R. & E. Richter, 1939 Macrobole R. & E. Richter, 1951
?Carbonocoryphe R. & E. Richter, 1950 Phillibole R. & E. Richter, 1937
?Diacoryphe R. & E. Richter, 1951 Typhloproetus R. Richter, 1937
?Typhloproetus R. Richter, 1913 Liobolina R. & E. Richter, 1951

Liobole R. & E. Richter, 1949

Cystispina R. & E. Richter, 1939

Subfamily Drevermanninae Maksimova, 1960
Drevermannia (s. stricto) R. Richter, 1913
Carnicia R. & E. Richter, 19271

Formonia R. & E. Richter, 1927°

1 Genus Carnicia is recently included into the genus Chaunoproetus (see Pfeiffer, 1954).

2 Genus Skemmatopyge is recently included into the genus Chaunoproetus (see Maksimova,
1955).

* The classification of Maksimova (1960) differs from that established by the same author in 1955,

* Genus Semiproetus was regarded by R. & E. Richter and W. Struve (1959) as subgenus
Cyrtosymbole (Semiproetus).

& Genus Formonia (according to Hupé: Formosia) was regarded by R. & E. Richter and W. Stru-
ve (1959) as subgenus Drevermannia (Formonia).

far known, it is for the time being impossible to construct systematics
which could be regarded as natural.

Studies of the ontogenetic development of some species described
here have shown that the subgenera C. (Cyrtosymbole), C. (Waribole),
C. (Macrobole) and probably also C. (Calybole) are closely related. It
seems therefore that they should not be t{reated as separate genera,
as Maksimova (1960) has done. The true systematic position of the ma-
jority of Famennian and Lower Carboniferous trilobites, included with-
in the Cyrtosymbolinae, could be determined by studies of their onto-
genetic development. Judging from the rich material collected in the
Holy Cross Mountains, the corresponding beds in the same facies in
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Table 7

Tentative phylogeny of some Famennian and Lower Carboniferous proetid lines
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Germany, Great Britain and U.S.S.R. should yield just as rich mate-
rial. A large collection is however required.

Only a small part of the phylogenetic relations of the genera inclu-
ded within the Cyrtosymbolinae is clear. R. & E. Richter (1951) and
Erben (1958) gave diagrams of the presumed phylogenetic development
of the Proetidae. Dr. R. Goldring kindly informed the present writer
that, according to him, the Carboniferous proetid genera, occurring in
the Carboniferous limestone lithofacies, could derive from such
Famennian genera as Perliproetus and C. (Waribole), both of
which are characteristic of the cephalopod biofacies. This opinion
seems quite convincing, and could probably be. strengthened by exami-
nation of the Lower Carboniferous genera from the cephalopod shale
lithofacies. The tentative phylogeny of some cyrtosymbolid lines (partly
based on Erben, 1958) would than be like that on table 7.

SYSTEMATIC PART
DESCRIPTIONS

Superfamily Proetacea Salter, 1864
Family Proetidae Salter, 1864
Subfamily Cyrtosymbolinae Hupé, 1953
Genus Cyrtosymbole R. Richter, 1913
Subgenus Cyrtosymbole (Cyrtosymbole) R. Richter, 1913

Cyrtosymbole (Cyrtosymbole) pusilla (Glirich, 1896)
(pl. I, fig. 1-7; pl. 1I, fig. 7,8; pl .III; text-pl. 1, fig. 1-7)

1896. Dechenella pusilla Gurich; G. Giirich, Das Paldozoicum..., p. 102, 373, 533;
pl. 10, fig. 1 .

non 1901. Dechenella pusilla Glrich; G. Gilirich, Nachtrage..., pl. 15, fig .10.

1907. Dechenella pusilla Gilirich; M. Gortani, Contribuzioni..., p. 40, pl. 2, fig. 33.

1913. Cyrtosymbole? pusilla Giirich; R. Richter, Beitrige...,, p. 394, pl. 22, fig. 31.

non 1913. Cyrtosymbole? pusilla Giirich; R. Richer, Beitrage...,, pl. 22, fig. 32.

1926. Cyrtosymbole pusilla (Giirich); R. & E.'Richter, Die Trilobiten...,, p. 61.

Neotype: I. G. 173.Il.1a, cranidium — text-pl. I, fig. 1 a-b, and pl I, fig. 3.

Type horizon: Famennian, Postprolobites zone (IV).

Type locality: ragdéw, Holy Cross Mountains (Gory Swiegtokrzyskie), Poland.

Material. — 62 cranidia, 90 librigenae, 5 hypostomata, 70 pygidia
from: Prolobites zone (III) of Lagdw, Czarndéw, Galezice; Postprolobites
zone (IV) of Lagow; Wocklumeria zone (VI) of Kowala.

Dimensions (in mm) — see p. 94.

Diagnosis. — Axial furrows extend from posterior margin of occi-
pital ring to first lateral glabellar furrows (S,) parallel. Glabella broad-
est (tr.) at middle lateral lobes (L), then tapering forwards. Occipital
ring of uniform width (long.), both medially and laterally, where there
are slightly developed occipital lobes. Palpebral lobes narrow (tr.) and
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£ 5. Nius. GaE: Tio. 173.11 173.11 ‘ 173.11 ‘ 17311 | 173.11 ‘ 173.11
la 2 1b 8a | 8b 24
Length of cranidium 5.6 — = 5 | — 3.2
Length of glabella 3.8 — — ‘ Y — ‘ 2.1
Width of glabella 3.5 — — 2.9 — 1.9
Length of pygidium — 7.1 2.4 | — 6.0 —
Width of pygidium - 9.2 3.7 | —_— 8.9 —
Length of axis — 52 1.4 —_ 5.0 —
Width of axis = 2.9 ‘ 09 | — 28 | =
L ; — ) S - |
T 17111 ‘ 1730 | 1731 \ 1730 | 1710 ‘ 17000
23 7a 7b 2 | 7 76
Length of cranidium I — 89 | — — 1.6 | 1.8
Length of glabella | — 6.0 — ‘ — 1.0 1.1
Width of glabella [ ‘ 5.2 — — 0.7 0.7
Length of pygidium 1.5 — 82 | 6.5 — —
Width of pygidium 2.8 — 12.0 8.0 — —
Length of axis | 1.1 — 7.0 ‘ 4.5 — - -
Width of axis 0s | — | 42 29 | — |

elevated. Librigena nearly flat, with transverse ridge running from
anterior end of eye to border furrow. Pygidium slightly elongale. Axis
with twelve flat rings, the posterior margins of which curve backward
mesially. Ten pairs of ribs on pleural lobes.

Description. — Cephualon. Glabella tapering [orwards. Axial furrows
extend parallel from posterior margin of occipital ring to first lateral
glabellar furrows (Si1), when level with the middle lateral lobes (Lj) they
bend outwards and then, from second glabellar furrows (S;), converge
forwards. Lateral glabellar furrows shallow. Posterior furrows (S;) deep-
est, indistinctly bifurcated, usually not reaching occipital furrow. Middle
(S2) and anterior (S;) furrows short, sometimes hardly visible. Occipital
ring broad (long.), its lateral parts slightly detached from middle part.
Occipital lobes weakly developed. Occipital furrow straight and shallow
mesially, curving forwards and deepening laterally, but disappearing
before reaching axial furrows. Preglabellar field extremely narrow (long.)
with deep depression situated in front of glabella. Anterior border shar-
ply upturned with three marginal lists. Anterior border furrow broad,
shallow. Palpebral lobes narrow (tr.), elevated, extending from anterior
third of posterior lateral lobes (L;) to anterior glabellar furrows (Ss).
Posterior branches of facial sutures divergent turning abruptly outwards
near posterior border furrow; ¢ and vy close to axial furrows. Anterior
branches long, slightly divergent. Posterior border convex. Posterior
border furrow deep. In longitudinal profile occipital ring flat with pro-
minent node; occipital furrow scarcely defined; posterior half of glabella
is flat, but anterior half slopes gently to deep, narrow (long.) preglabel-
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lar field; anterior border upturned. In transverse profile glabella low
and flat; proximal third of palpebral lobes steeply inclined, becoming
flat when level with top of glabella. Librigena flat, with slightly con-
vex lateral border. Lateral border furrow shallow, broad. Visual lobe
vertical with distinctly visible facets. Librigenal spine flat, its length
approximately equal to width (tr.) of librigena from posterior end of eye
to lateral border furrow.

Hypostoma elongate, strongly vaulted, with pair of short spines on
posterior margin. Median body subdivided into anterior and posterior
lobes.

Thorax unknown.

Pygidium parabolic. Border flat and narrow, sometimes absent. Bor-
der furrow extremely shallow or lacking. Axis with twelve rings, narrow
(tr.), tapering backwards. Postaxial ridge slightly developed. Axial fur-
rows usually become obsolete posteriorly. Axial rings flat, broad (long.),
their posterior margins curved backwards mesially. Each axial ring,
from second to eighth, carries a pair of depressions. The first two pairs
of depressions are situated close to anterior margins of rings, the next
three are sited medially, whilst the last depressions are positioned near
the posterior margins. Ten pairs of ribs scarcely visible on pleural lobes.
Interpleural furrows faint. Pleural furrows shallow. Doublure narrow
and convex. In longitudinal profile axis appears horizontal, merging
without interruption into hind part of pygidium. In transverse profile
axis is prominent, proximal half of pleural lobés horizontal, distal half
bent gently downwards.

Ornamentation. The whole cephalon (except the border, a narrow
band along each visual lobe and marginal parts of the librigena) is
granulated. On each librigena a marked transverse ridge runs from
anterior end of eye to lateral border furrow. Ornamentation of pygidium
consists of tubercles which are more closely grouped on pygidial border.

Variation within the species concerns the following characters:
1) shape of glabella, usually parallel-sided, as far as posterior glabellar
furrows (S;), broadened at second lateral lobes (L,) and then tapering
forwards (pl. I, fig. 3,7). On some specimens glabella tapers forwards
from occipital furrow (pl. I, fig. 6); 2) posterior lateral glabellar furrows
(S1) not reaching occipital furrow on some specimens (pl. I, fig. 3,6, 7),
but cutting off basal lobes (L;) on others (pl. II, fig. 8); 3) shape of the
palpebral lobes slightly elongate longitudinally or nearly semicircular;
4) shape of the axis slender on some specimens (pl. I, fig. 5, 6), but broad
and poorly defined posteriorly on others (pl. II, fig. 7); 5) number of
axial rings — twelve on specimens with slender axis (pl. I, fig. 5, 6),
less (nine to ten) on specimens with broad axis (pl. II, fig. 7).
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TEXT-PL. I
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Ontogeny. — Length of smallest known cranidium of Cyrtosymbole
(Cyrtosymbole) pusilla 1.6 mm (fext-pl. I, fig. 5). Anterior margin of
cranidium pointed. Border flat and horizontal. Border furrow shallow
and faintly marked. Width (long.) of preglabellar field equal to length
(long.) of palpebral lobe. Axial furrows deep and broad (tr.} becoming
deeper in front of glabella. Glabella long, slender with three distinct
pairs of lateral furrows. Basal lobes (L,) defined. Occipital ring broad
(long.), prominent mesially, with large node; width approximately equal
to one fifth of glabellar length. Occipital furrow deep at dorsal furrows.
Palpebral lobes weakly curved and long (long.); their posterior ends
level with posterior lateral furrows (S;) and their anterior ends elevated.
Posterior branches of facial sutures long and strongly divergent, ¢ and v
far from axial furrows. Anterior branches long, at first slightly diver-
gent, then becoming convergent. In transverse profile glabella is narrow
and strongly vaulted; axial furrows are deep and broad (tr.); palpebral
lobes flat, as broad as glabella but set lower. In successive growth stages
the following changes were observed: glabella becomes progressively
less slender and axial furrows both shallower and narrower (tr.); pregla-
bellar field becomes relatively shorter (long.); € and v are situated nearer
to the axial furrows; palpebral lobes are situated farther back; anterior
branches of facial sutures reaching anterior margin of cranidium farther
from midline; cranidium becomes less pointed anteriorly; middle part
of occipital ring less prominent. In transverse profile glabella becomes
gradually flatter and wider (tr.); palpebral lobes incline steeply to the
level of the glabella. Young pygidia differ markedly from those of adult
forms. The smallest, well preserved specimen (length 1.3 mm; pl. I, fig.
1), is nearly semicircular, not vaulted, with narrow (tr.) and convex
border distinctly notched medially. Border furrow present. Axis narrow
(tr.), prominent, with ten rings visible, reaches nearly to the border
furrow. Postaxial ridge, interpleural and pleural furrows pass across
border.

Text-Pl. I

Cyrtosymbole (Cyrtosymbole) pusilla (Glirich)

Fig. 1. Cranidium, neotype: a lateral view, b anterior view (IG 173.IL. la).
Fig. 2. Hypostoma, lateral view (IG 171.I1.75).

Fig. 3. Pygidium: a lateral view, b posterior view (IG 173.IL.2).

Fig. 4. Young librigena, dorsal view (IG 173.IL.3).

Fig. 5. Young cranidium, dorsal view (IG 171.I1.70).

Fig. 6. Young cranidium, dorsal view (IG 171.11.76).

Fig. 7. Young pygidium: a lateral view, b posterior view (IG 173.11.23).
Fig. 1, 3, 4, 7: Lagbw, Famennian, Postprolobites zone (IV).

Fig. 2, 5, 6: Czarnéw, Famennian, Prolobites zone (III).

(Scales = 1 mm)

7 Acta Palaeontologica Polonica Nr 1—2
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Ornamentation consists of minute tubercles. The other preserved
young pygidium (length 2.4 mm; pl. I, fig. 4) is still not vaulted, the
border is wider (tr.) and flat, and the median notch is absent. Border
furrow distinct. Postaxial ridge crosses border, but interpleural and
pleural furrows reach only as far as border furrow. In further stages
the pygidium becomes vaulted, the border less distinct and the border
furrow is absent. Axis in young stages is sharply delined posteriorly,
but subsequently becomes less prominent, when the axial furrows are
obsolete posteriorly. The distance between the border and axis is pro-
portionately greater in adult specimens.

Discussion. — Cyrtosymbole (Cyrtosymbole) pusilla (Giirich) differs
from all the hitherto known Famennian representatives of Cyrto-
symbolinae by a different pygidium with an axis of twelve rings. The
number of axial rings in the majority of species recorded within Cyrto-
symbole sensu lato is from eight to ten. The Lower Carboniferous sub-
genus Cyrtosymbole (Semiproetus) Reed is very similar to C. (Cyrtosym-
bole) pusilla. In the type species of this subgenus C. (Semiproetus) twis-
tonensis (Reed) the axis is the longest in the whole group, with thirteen
rings and the postaxial ridge present. The posterior margins of axial
rings have a characteristic sigmoid course. The next future common to
both species are paired depression on both sides of axial rings, correspon-
ding to the pygidial apodemes. There are also some, though not so strik-
ing resemblances in the structure of the cephala of C. (Cyrtosymbole)
pusille and C. (Semiproetus) twistonensis. They concern the occipital
ring, which widens towards the periphery, in C. (Cyrtosymbole) pusilla
being even slightly inflated; the shape of the glabella, slightly contracted
in the anterior part; and lastly the course of the lateral glabeliar furrows.
Differences concern: 1) the palpebral lobe which in C. (Cyrtosymbole)
pusilla is wide (tr.) and strongly curved, whereas in C. (Semiproetus)
twistonensis is narrow (tr.) and only slightly curved; 2) the position of
the visual lobe, which in C. (Cyrtosymbole) pusilla is large and vertically
situated, whereas in C. (Semiproetus) twistonensis it is small and nearly
horizontal. They indicate that the two species in gquestion should be
assigned to different though closely related subgenera. The close rela-
tionship of the above discussed species seems to be demonstrated also
by the fact that C. (Cyrtosymbole) pusilla alone among the representa-
tives of Cyrtosymbole (Cyrtosymbole) occurs above the Famennian zone
III. This species has been so far found only in the Holy Cross Mount-
ains, in the Famennian zones I, 1V, VI, occurring up to the Famennian-
Carboniferous boundary. One should also stress that the specimens oc-
curring in the Famennian zone III are usually characterized by pygidia
typical of C. (Cyrtosymbole), with a shorter axis with eight to ten rings
(pl. 1I, fig. 7) and only in some of them is the axis composed of twelve
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rings (pl. I, fig. 6), whereas all the pygidia from zones IV and VI are
characterized by the longer axis (pl. I, fig. 5). One should mention that
no differences were observed in the structure of cephala and librigenae.

Consideration of the facts discussed above makes the present writer
aware that the Carboniferous line of Cyrtosymbolinae may not have
been derived from the subgenus Cyrtosymbole (Waribole) — as it was
accepted by R. & E. Richter (1951) and Erben (1958), but directly from
C. (Cyrtosymbole), through forms similar to C. (Cyrtosymbole) pusilla
(see table 7). If one accepts the evolutionary line of Carboniferous Cyrto-
symbolinae according to the scheme: C. (Cyrtosymbole) — C. (Waribole) —
C. (Macrobole) one would have to suppose that the eye migrated at first
backwards (C. (Cyrtosymbole) — C. (Waribole)) and than, forwards again
(C. (Waribole) — C. (Macrobole)). Such an evolution is theoretically not
impossible, but does not seem likely. C. (Cyrtosymbole) pusilla, on the
other hand, is very similar to C. (Cyrtosymbole) gotica R. & E. Richter
(see discussion on p. 102).

Cyrtosymbole (Cyrtosymbole) gotica R. & E. Richter, 1926
(pl. 11, fig. 1-6; text-pl. II, fig. 1-8)

1926. Cyrtosymbole (Cyrtosymbole) gotica R. & E. Richter; R. & E. Richter, Die
Trilobiten...,, p. 31, pl. 2, fig. 15 a-c.

Material. — 29 cranidia, 37 librigenae, 3 hypostomata, 46 pygidia,
1 specimen of meraspis from Cheiloceras zone (II)? of Jablonna.

Dimensions (in mm):

| .
I. G. Mus. cat. no. ‘ 172.11 ‘ 172.11 ’ 17211 | 17210 172.10

2 246 270 | 265 | 286a
| Length of cranidium *‘ 5.2 — — ' — ' —
Length of glabella 3.2 — — — | —
| Width of glabella 3.0 = = = -
Length of pygidium — 3.9 6.0 1.8 14
Width of pygidium — ‘ 6.2 9.0 3.1 2.5
Length of axis — 31 4.9 1.6 * 1.2
Width of axis — 1.9 3.0 0.7 0.6
L G. Mus. cat. no. - ‘ 172.11 172.11 172.11 172.11 172.11
271 | 158 157 | 287 263
Length of cranidium — 1.8 1.5 | 14 | 1.4
Length of glabella — 1.0 0.9 0.8 0.7
Width of glabella — 0.8 0.5 0.4 0.4
Length of pygidium 0.9 —_— — — —
| Width of pygidium 1.5 | — — —_ —
i Length of axis 0.7 — — — —

Width of axis 03 | = = = ‘ — —

7
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Description. — Cephalon. Glabella tapering forwards. Middle (S,)
and anterior (S;) lateral glabellar furrows shori and feeble. Posterior
lateral furrows (S;) deep, bifurcate, not reaching occipital furrow, which
deepens and curves forwards laterally. Middle part of occipital ring wide
and high, its distal ends both narrower and set lower. Preglabellar field
narrow (long.), with deep depression marked in front of glakella. Ante-
rior border distinct, with four lists. Palpebral lobes somewhat elevated
and narrow (tr.), reaching from anterior lateral furrows (S;) to anterior
third of posterior lateral lobes (L;); ¢ and v close to axial furrows. Poste-
rior branches of facial sutures near axial furrows and slightly divergent.
Anterior branches almost parallel to midline. In longitudinal profile
occipital ring stands little higher than glabella; occipital furrow shallow;
glabella [lat for two thirds of its length, the frontal part plunging steep-
ly to the deep depression of the preglabeliar field; anterior border up-
turned. In transverse profile, glabella gently vaulted; axial furrows well
defined; palpebral lobes steeply inclined for proximal third of their
breadth (tr.), and then becoming horizontal. Librigena steeply sloping
from vertically situated visual area to well marked, wide (tr.) lateral
border furrow. Lateral border prominent, with four lists. Posterior bor-
der furrow deep, fused with lateral border furrow and passing onto libri-
genal spine. Length of latter approximately equal to one third of length
(long.) of librigena.

Hypostoma elongate, its median body strongly vaulted and weakly
subdivided into posterior and anterior lobes. Near anterior margin, me-
dian body is laterally compressed, with two shallow depressions on
either side. Posterior margin with pair of spines.

Thorax unknown.

Pygidium nearly semicircular, usually with poorly defined border.
Border furrow shallow, broad. Axis prominent, wide (tr.) slightly taper-
ing backwards, often produced into postaxial ridge, with ten to eleven
axial rings. On each axial ring, from second to eighth, is a pair of de-
pressions which merge together forming a longitudinal furrow along
either side of the axis. On pleural lobes are seven flat ribs. Interpleural
furrows narrow (long.) but well defined, deepening in border furrow.
Pleural furrows wide (long.) Doublure narrow, convex. In longitudinal
profile, axis horizontal, sloping gently towards, and merging with po-
sterior margin of pygidium. In transverse profile, axis broad (tr.) and
prominent; pleural lobes strongly vaulted.

Ornamentation. Glabella and palpebral lobes coarsely granulate. Tu-
bercles on occipital ring smaller and sparser than those of glabella.
Preglabellar field and anterior part of fixigenae sparsely covered by
minute granulation. Librigena coarsely granulate. Pygidium covered
with densely arranged tubercles.
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Ontogeny. — The smallest specimen, consisting of nearly the entire
exoskeleton in the early meraspis stage (text-pl. II, fig. 1), is about 0.8
mm long. It is badly preserved, but one can see that the posterior gla-
bellar furrows (S;) reach the occipital furrow, cutting off the basal lobes
(L;). Occipital ring very wide (long.) and convex in the middle part,
tapering strongly laterally; occipital node conspicuous. Posterior border
furrow distinct. Pygidial border wide and flat, situated much lower than
the remaining part of pygidium. The smallest cranidium in the author’s
collection (1.4 mm long; text-pl. II, fig. 2) has a very long, narrow gla-
bella, gently tapering anteriorly, with three pairs of lateral glabellar
furrows, the posterior ones (S;) cutting off the basal lobes (L,).
Occipital ring prominent, wide (long.) in the middle part, tapering
laterally. Preglabellar field wide (long.) with a deep depression in front
of glabella. Anterior margin of cranidium distinctly pointed; & and v
situated far from axial furrows. Anterior as well as posterior branches
of facial sutures strongly divergent. In the later ontogenetic stages
(text-pl. 11, fig. 3-5) glabella becomes less slender, the posterior glabellar
furrows (S;) do not reach the occipital furrow and the points ¢ and vy
migrate towards the axial furrows, point ¢ moving at the same time
slightly posteriorly. The length of the smallest pygidium found is
1.4 mm (pl. II, fig. 1). Axis long and narrow (tr.) with eleven rings.
The first and second interpleural furrows reach the pygidial margin,,
and therefore this pygidium may be regarded as a transitory one. On
the pleural lobes there are eleven ribs, the last seven arranged radially.
Interpleural as well as pleural furrows narrow, distinct. Distinct flat
pygidial border with a conspicuous larval notch present. Pygidial border
directed horizontally and situated much lower than the remaining,
part of the pygidium, which is also flat. Pygidium measuring 1.8 mm
(pl. II, fig. 2), wider (tr.) and shorter (long.) than the one described
above, and there are no thoracic segments delimited by interpleural
furrows. Axis highly convex, less slender with eleven rings. On the
pleural lobes eight ribs. Pleural furrows deeper and more distinct
than the interpleural ones. Border convex, level with the remaining
part of pygidium. Larval notch not present. Later, in ontogenetic
development (pl. II, fig. 3, 6) pygidia become more vaulted, and pygidial
border, which is at first convex, delimited by distinct border furrow,
becomes not differentiated from the remaining part of pygidium. At
the same time position of the pygidial border, which is at first hori-
zontal, changes and the border of the oldest pygidia becomes entirely
oblique.

Variation within this species is not great, and concerns only the or-
namentation of the librigenae which usually are granulated; on some
specimens however the granules fuse together and the ornamentation
becomes reticulate (pl. II, fig. 4).
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Discussion. — R. & E. Richter (1926) described from the Cheiloceras
zone (I1) Rhine Schiefergebirge a cranidium of C. (Cyrtosymbole) gotica.
The material from the Holy Cross Mountains has for the first time
allowed the author to describe the remaining parts of the exoskeleton,
as well as some growth stages of this species. The Polish specimens
differ from the type specimen in the following features: 1) anterior
part of glabella less sharply pointed; 2) four parallel lists on the anterior
border, in contrast to the German forms, with two to three only; 3)
points ¢ and vy closer to the axial furrows; 4) anterior branches of the
facial sutures less divergent; 5) in the transverse profile, glabella much
more vaulted.

The species described is similar to C. (Cyrtosymbcle) pusilla Giirich.
In both species the shape of the glabella, the course of the lateral gla-
bellar furrow and the position of the palpebral lobes — are similar.
Moreover, both of them have the characteristic depression of the pregla-
bellar field in front of the glabella. There are also some similarities in
the pygidium, the pygidial axis in both the species discussed here being
longer than in the other species recorded within this subgenus. The
differences between C. (Cyrtosymbole) gotica and C. (Cyrtosymbole)
pusitla concern: 1) the shape of the occipital ring, wide at the ends in
C. (Cyrtosymbole) pusilla and tapering laterally in C. (Cyrtosymbole)
gotica; 2) the shape of the border, which in C. (Cyrtosymbole) pusilla is
indistinct and in C. (Cyrtosymbole) gotica is prominent; 3) the anterior
branches of the facial sutures, which are more divergent in C. (Cyrto-
symbole) pusilla; 4) the transverse ridge characteristic of the librigena
of C. (Cyrtosymbole) pusilla, is lacking in C. (Cyrtosymbole) gotica, and
only a slight vestige of it was observed in one specimen; 5) the hyposto-
ma in C. (Cyrtosymbole) gotica is more vaulted longitudinally, and the

Text-Pl. II

Cyrtosymbole (Cyrtosymbole) gotica R. & E. Richter
Fig. 1. Fragment of meraspis degree O, dorsal view (IG 172.11.286b).

Fig. 2-5. Young cranidia, dorsal view (2 — IG 172.11.263, 3 — IG 172.11.287, 4 —
IG 172.11.157, 5 — IG 172.11.158).
Fig. 6. Cranidium: a lateral view, b anterior view (IG 172.IL.2).
Fig. 7. Hypostoma, lateral view (IG 172.11.272).
Fig. 8. Pygidium: a lateral view, b posterior view (IG 172.11.246).
Fig. 1-8: Jablonna, Famennian, Cheiloceras zone (II)?
(Scales = 1 mm)
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side depressions near the anterior margin are lacking in C. (Cyrtosymbo-
le) pusilla; 6) shape of pygidium, which in the above described species
1s shorter, with an axis composed of eleven rings, whereas in C. (Cyrto-
symbole) pusilla there are twelve rings; 7) the ornamentation composed
of small granules in C. (Cyrtosymbole) pusilla and of larger ones in
C. (Cyrtosymbole) gotica. There are also some small differences in onto-
genetic development. Small cranidia in C. (Cyrtosymbole) gotica are
more pointed anteriorly. Small pygidia in stages without larval notch
are in C. (Cyrtosymbole) pusilla provided with a flat border (pl. I, fig. 4),
whereas in C. (Cyrtosymbole) gotica border on small pygidia is narrow
and convex.

Such characters, as the greater number of axial rings in C. (Cyrto-
symbole) gotica, as well as the occurrence of the oriment? of the trans-
verse ridge on the librigena in a specimen from the Cheiloceras zone (I1),
could lead, in the present writer's opinion, to the conclusion that this
species is ancestral to C. (Cyrtosymbole) pusilla, occurring in the Prolo-
bites zone (III) of the Holy Cross Mountains. On the other hand, if this
is accepted, it is difficult to explain why C. (Cyrtosymbole) pusilla was
not found in zone III in Jablonna, in the lower beds of which C. (Cyrto-
symbole) gotica occurs in great abundance.

Cyrtosymbole (Cyrtosymbole) franconica primitiva n.subsp.
(pl. III; pl. IV, fig. 1-4; text-pl. 111, fig. 1-2)

Holotype: No. 1. G. 173. 1I. 10a; pl. 1V, fig. 1 (cranidium).
Type horizon: Famennian Prolobites zone (III).
Type locality: ¥.agéw, Holy Cross Mountains, Poland.

Deripatz'on.of name: primitiva — the most primitive subspecies in franconica
group.
Diagnosis. — Glabellar outline pear-shaped. Anterior border almost

absent. Occipital ring not tapering laterally. Palpebral lobes narow (tr.).
Librigena more or less steep with weakly marked ridge surrounding eye.
Pygidium flat, nearly semicircular. Border not differentiated from pleu-
ral lobes. Axis with eight to nine rings; five to six ribs on pleural
lobes. Ornamentation present on cranidium in form of anastomosing
ridges; librigena and pygidium covered by tubercles sometimes fused
together to produce anastomosing ridges.

Material. — 21 cranidia, 7 damaged librigenae, 18 pygidia, from
Prolobites zone (III) of Lagbdw.

Dimensions (in mm) — see p. 105.

Description. — Cephalon. Glabella pear-shaped, tapering between

extremely faint lateral furrows S;. Middle lateral furrows (S;) also short

2 Oriment = incipient stage (Abel, O. Paldobiologie und Stammgeschichte,
p. 257. Jena 1929.
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I. G. Mus. cat. no. 173.11. ) 173.11.

10a 10b
| Length of cranidium ‘ 2.7 ! — ‘

| Length of glabella 1.8 —
| Width of glabella 1.5 — ,
| Length of pygidium — 298 |

Width of pygidium — 4.6
Length of axis — 2.1 |

Width of axis — 1.4 |

and indistinct. Posterior lateral furrows (S,;) slightly deeper, bifurcating
and not reaching occipital furrow. In axial furrows a pair of small, low
tubercles in position of fossulae. Preglabellar field broad (long.) with
small depression in front of glabella. Anterior border weakly defined.
Border furrow indistinct. Occipital ring broad (long.) distally,'and occi-
pilal furrow deepens near axial furrows. Palpebral lobes narrow (tr.),
flat or sometimes concave medially extending from anterior half of
first lateral glabellar lobes (L;) to third lateral furrows (Sj). Posterior
branches of facial sutures short; € and v near axial furrows; anterior
branches long; both slightly divergent. In longitudinal profile, occipital
ring stands as high as glabella; occipital furrow moderately deep; gla-
bella flat, gently inclined towards broad (long.), slightly concave, pregla-
bellar field; anterior border slightly raised. Glabella flat, wide (tr.)
in transverse profile; axial furrows distinct; palpebral lobes not higher
than glabella. Librigena more or less steep. Ridge surrounding eye ge-
nerally weakly developed, But distinct on some specimens. Visual area
poorly known. Lateral border with four lists. Lateral border furrow
broad and shallow. Posterior border furrow deep. Complete librigenal
spine unknown.

Hypostoma and thoraxr unknown.

Pygidium parabolic in outline, surrounded by flat, broad rim which
is defined only by backward bending of anterior bands of ribs. No bor-
der furrow. Axis short (long.) wide (tr.), rounded posteriorly, with eight
to nine rings which are flat on exoskeleton, but raised on internal mould.
Axial furrows shallow. Five to six ribs visible. Pleural furrows deep
and wide (long.). Interpleural furrows faint but distinct. Anterior bands
of ribs prominent, bent slightly back distally and longer (tr.) than po-
sterior bands. Pygidial and cranidial doublure wide (Jong.) and convex.
In longitudinal profile, axis inclines gently backwards, distinctly deli-
mited from flat, posterior part of pygidium. In transverse profile, axis
low and broad (ir.); pleural lokes slightly vaulted.

Ornamentation. Glabella, occipital ring, part of fixigenae and libri-
gena covered by reticulate pattern of ridges. Preglabellar field, anterior
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part of fixigenae and pygidium granulate. Two librigenae have orna-
mentation consisting of minute tubercles fusing together in some places
to form the reticulate pattern of ridges. The same phenomenon has been
observed on the axis of one pygidium.

Variation within the species concerns the following characters:
1) shape of the glabella broad and short on some specimens, but slender
on others; 2) ornamentation of the librigenae, which are covered by
more or less distinct reticulate pattern of ridges; 3) degree of promi-
nence of the ridge surrounding the eye, this appears to be connected
with the character of the ornamentation of librigena, and is best deve-
loped on the distinctly reticulate specimens; 4) ornamentation of the
pygidium — almost all specimens are granulate, but the axis of one
is distinctly reticulate; 5) pygidial margin — usually this is not provided
with a border, but two pygidia have a distinct flat rim, formed by the
stronger bending back of the anterior bands of the pleural ribs.

Discussion. — The above described subspecies is very interesting on
account of its primitive character, in comparison with the other repre-
sentatives of franconica group (see discussion on p. 111).

C. (Cyrtosymbole) franconica primitiva was found in Lagow zone III,
in beds yielding moreover only different parts of the exoskeleton of
C.(Cyrtosymbole) pusilla in great abundance (pl. III). C. (Cyrtosymbole)
franconica primitiva differs from C. (Cyrtosymbole) pusilla in being'
much smaller, having narrower (tr.) palpebral lobes, with reticulate
ornamentation of the cephalon, and lastly the pygidial structure which
in C. (Cyrtosymbole) franconica primitiva is shorter and has a shorter
axis. The similarities concern the pear-shaped glabella found also in
some specimens of C. (Cyrtosymbole) pusilla, and the structure of the
occipital ring which does not taper laterally in either species.

R. & E. Richter (1919) described a pygidium recorded as C. (Cyrto-
symbole) franconica which is similar in shape to the pygidium of C. (Cyr-
tosymbole) franconica primitiva, and has not differentiated border. No
traces of ornamentation were observed in the German specimen. Same
authors later described (1926} a new subspecies C. (Cyrtosymbole) franco-
nica exul. The pygidium of this subspecies is similar to that in C.(Cyr-
tosymbole) franconica franconica, differing in the presence of a slightly
differentiated border, formed by the posterior extremities of the ribs,
which are curved posteriorly. Pygidium in C. (Cyrtosymbole) franconica
exul is granulated, whereas the cephalic ornamentation is reticulate.
In the subspecies exul the same character of ornamentation occurs as
in a new subspecies described here. The pygidia of both subspecies are
very similar, differing only in a less differentiated border in the new
subspecies.



FAMENNIAN AND LOWER CARBONIFEROUS CYRTOSYMBOLINAE 107

Cyrtosymbole (Cyrtosymbole) franconica mova n.subsp.
(pl. V, fig. 1-6; text-pl. III, fig. 3-6)

Holotype: No. I. G. 170.11.59; pl. V. fig. 2; text-pl. III, fig. 3 (cranidium).
Type horizon: Famennian Prolobites zone (1II)?

Type locality: Galezice, Holy Cross Mountains, Poland.

Derivation of name: nova — new subspecies of franconica group.

Diagnosis. — Frontal part of glabella strongly convex. Palpebral lo-
bes semicircular, broad (tr.). Occipital ring slightly narrower (long.)
laterally. Librigena steeply declined, with distinet ridge surrounding
eye. Pygidium vaulted, slightly elongated, with border developed. Axis
with nine to ten rings, seven to eight ribs on pleural lobes. Reticulate
ornamentation present on surface of cephalon and pygidium.

Material. — 180 cranidia, 83 librigenae, 300 pygidia, 7 hypostomata,
1 specimen of meraspis from Prolobites zone (III)? of Galezice and Ja-
btonna..

Dimensions (in mm):

5 Bt i . 170.11. | 170.11. ‘ 170.1L | 170aL | 170.IL i 170.11
el 59 95 ~ 122 121 | au

| Length of cranidium 2.8 3.7 a5 [ = ]! == ‘ s
Length of glabella 1.9 2.3 2.3 ‘ - — —

| Width of glabella 13 1.9 1.6 — 4 — | =
Length of pygidium = = = 14 | a0 ‘ 2.8
Width of pygidium — — - 2.5 6.3 43
Length of axis = — I B 3.2 ‘ 2.3

\ ‘ 1.9 1.2

Width of axis — — — 0.6

Description. — Cephalon. Glabella slightly pear-shaped, contracted
between shallow lateral furrows S;. S; and S; are deeper, the latter
bifurcating and sometimes reaching the occipital furrow. Axial furrows
deep. Occipital ring strongly convex, becoming slightly narrower late-
rally. Occipital furrow deep. Preglabellar field narrow (long.); small
depression in front of glabella. Anterior border flat. Border furrow weak-
ly defined. Palpebral lobes strongly curved, broad (tr.) and concave in
central part, reaching from anterior half of lateral glabellar lobes (L;)
to lateral furrows S;; ¢ and v close to axial furrows. Posterior and ante-
rior branches of facial sutures strongly divergent. Librigena slopes down
steeply from ridge, surrounding vertically situated visual area, to distinet
lateral border furrow. Lateral border with four to five longitudinal lists.
Posterior border furrow deep. Length of librigenal spine approximately
equal to that of eye. In longitudinal profile, occipital ring stands a little
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higher than glabella; occipital furrow deep; dorsal surface of glabella
flat for three quarters of its length, then slopes down abruptly to the
lower situated preglabellar field; anterior border flat and steeply incli-
ned. In transverse profile glabella is gently convex; axial furrows deep;
palpebral lobes as high as glabella.

Hypostoma similar to that of Proeius, but more elongated, its central
body less vaulted and posterior border with only two spines.

Thoraxr unknown,

Pygidium nearly semicircular with narrow convex border. Border
furrow present, but reaches only to first interpleural furrows. Axis long
(long.), prominent, tapering backwards, with nine to eleven rings. First
three ring furrows become markedly deeper just before reaching axial
furrows. Five to six distinet ribs. Pleural furrows deep; interpleural
furrows shallower but well pronounced. Anterior bands of ribs extend
onto pygidial border. Pygidial doublure narrow (long.), convex. In longi-
tudinal profile, axis slopes gently backwards reaching almost to border
furrow; axial rings prominent. In transverse profile, axis is markedly
higher than the vaulted pleural lobes.

Ornamentation of cephalon and pygidium reticulate. Central part
of palpebral lobes, anterior part of fixigenae, preglabellar field and
anterior border covered with minute tubercles.

Variation (studied on abundant material) is not great. With regard to
the structure of cranidium one can recognize two forms: slender and
wide. In the first of them (pl. V, fig. 1) glabella is comparatively narrow,
with posterior glabellar furrows (S;) not reaching the occipital furrow,
and with a distinct anterior border. In the second form (pl. V, fig. 2;

Text-Pl. III
Cyrtosymbole (Cyrtosymbole) franconica primitiva n.subsp.

Fig. 1. Cranidium, holotype: a lateral view, b anterior view (IG 173.I1.10a).
Fig.

N

. Pygidium: a lateral view, b posterior view (IG 173.11.10b).
Cyrtosymbole (Cyrtosymbole) franconica mova n.subsp.

. Cranidium, holotype: a lateral view, b anterior view (IG 170.11.59).

Young cranidium: a lateral view, b anterior view (IG 170.11.61).

Fig.
Fig.
Fig.
Fig.

. Pygidium: a lateral view, b posterior view (IG 170.11.411).

[>T B ]

. Fragment of meraspis, degree 0, dorsal view (IG 170.I1.60).
Cyrtosymbole (Cyrtosymbole) cf.franconica nova n.subsp.
Fig. 7. Pygidium: a lateral view, b posterior view (IG 172.11.300a).

Fig. 1, 2: L.agéw, Famennian, Prolobites zone (III).
Fig. 3-6. Galezice, Famennian, Prolobites zone (II11)?
Fig. 7: Jablonna, Famennian, Prolobites zone (III)?

(Scales = 1 mm)
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text-pl. III, fig. 3) glabella is wide, being widest at the level of the
middle glabellar lobes (L,), broadly rounded anteriorly. Posterior gla-
bellar furrows nearly reach the occipital furrow, cutting off the basal
lobes (L;). Anterior border is only slightly differentiated. In the pygidia,
two forms (wide and slender) were not identified, and only in some
pygidia is the axis longer, with eleven rings. As the forms with wide
glabella occur only among the largest specimens, and are more common
than the slender forms (within the same length of cranidium), one can
presume that they represent the older, maturer specimens.

Ontogeny. — Among the young forms which are not numerous, one
much damaged entire specimen was found, probably in meraspis stage
degree 1 (text-pl. III, fig. 6). It is about 1 mm long. On this specimen
short (long.) librigenal spines are visible, and there is a wide, flat
pygidial border, widest in the middle part, with a distinct larval notch.
The border is situated horizontally, lower than the remaining part of
the pygidium. The smallest cranidium found (2.8 mm long; pl. V, fig. 3;
text-pl. 1III, fig. 4) has slender glabella, tapering anteriorly, and the
palpebral lobes, the width (tr.) of which is equal to half that of the
glabella (tr.) With regard to the adult specimens, it differs in having
wide (tr.) palpebral lobes, the points ¢ and vy situated farther away from
the axial furrows, longer anterior branches of the facial sutures and
lastly in wider (long.) preglabellar field.

In the longitudinal profile of the young cranidium, glabella is more
flat, and the anterior margin is less upturned. The smallest pygidium
found (1.4 mm long; pl. V, fig. b) is preserved as an internal mould,
with the damaged axis. Pygidial border is narrow and flat, with a slight
larval notch, situated below the level of the remaining parts of the
pygidium. Anterior two or three interpleural furrows reach the pygidial
margin, separating distinctly two or three segments.

Discussiorn. — The new subspecies here described is closely related
to C. (Cyrtosymbole) franconica exrul R. & E. Richter, differing in the
following characters: 1) glabella, which in subspecies exul is subtrian-
gular, in our subspecies is more elongated and rounded anteriorly; the
specimen figured by R. & E. Richter (1926, pl. 2, fig. 17 A) is somewhat
intermediate in glabellar shape between our slender and wide forms;
2) palpebral lobes are in both subspecies situated in the same places,
but in the subspecies nova they are wider (tr.); 3) the outline of pygidia
is similar, but the axis is composed in subspecies exul of nine rings
and there is no differentiated border, whereas in subspecies novae axis
has ten to eleven rings and there is a distinet, convex border. There
is also a difference in the ornamentation of pygidia, which in subspecies
nova is reticulate, whereas in subspecies exul pygidium is granulate,
and only near the margin the granules fuse together to form the
reticulation. Otherwise, the longitudinal profile of cranidia, course of the
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posterior glabellar furrows (S,), the ornamentation of cephala — are in
both subspecies identical.

The subspecies nove differs from C. (Cyrtosymbole) franconica pri-
mitiva n.subsp. in having the glabella broadly rounded anteriorly, the
tubercles in the anterior part of the axial furrows (in the places usually
occupied by fossulae) less prominent, the occipital ring tapering laterally,
the preglabellar field narrower (long.), the palpebral lobes narrower
(tr.) and lastly the librigena flatter, with less curved outline. The
greatest differences concern pygidia, especially the ornamentation,
which in subspecies primitiva is granular, whereas in subspecies nova
reticulate. The number of axial rings in subspecies primitiva is nine,
whereas in nova there are {en to eleven. The border which is not
differentiated in subspecies primitiva, is well developed in nova.

C. (Cyrtosymbole) franconica nova was found in the Famennian zone III
in Jabtonna and Gatezice; in Galezice it is present in the beds numbered
2 to 4, overlying bed 1 in which there occurs C. (Cyrtosymbole) pusilla.
In Lagow C. (Cyrtosymbole) pusille occurs together with C. (Cyrtosym-
bole) franconica primitiva. 1t seems then likely that C. (Cyrtosymbole)
franconica primitiva occurred earlier than C. (Cyrtosymbole) franconica
nova. This would be in concordance with the existence of those mor-
phological features regarded here as primitive in subspecies primitiva
by comparison with the subspecies nova. The primitive features are:
1) ornamentation intermediate between granular and reticulate (in
some pygidia, cf. pL. IV, fig. 3); 2) the narrow (tr.) palpebral lobes which
in subspecies nova become very wide, the widest within the franconica
group.

In ornamentation subspecies exul represents the same developmental
stage as subspecies primitiva. But in such other morphological characters
as size of palpebral lobes, shape of occipital ring, commencement of
differentation of the pygidial border, it seems to be intermediate
between the subspecies primitiva and nova.

Cyrtosymbole (Cyrtosymbole) franconica ?nova n.subsp.
(ol. 1V, fig. 7)

Material. — One librigena from the Prolobites zone (III)? of Ja-
blonna.

Discussion. — One librigena differs from the other librigenae recorded
as subspecies nova in the lack of the librigenal spine, in place of which
there is an irregular, tubercle-like thickening. The longitudinal lists
on the lateral border, which on the typical specimens continue onto
genal spine, here end at the level of the posterior border furrow.
Otherwise, the shape and ornamentation is as in subspecies nova. The
present author is of the opinion that the librigena in question most
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probably belongs to the subspecies nova and represents a specimen of
which the genal spine was broken off during life together with the
soft tissue, soon after moulting, and cicatrized before the next moult.

Cyrtosymbole (Cyrtosymbole) franconica cf. nova
(pl. V, fig. 7,8; text-pl. III, fig. 7)
Material. — 1 young and 1 adult pygidium from the Prolobites zone
(II1)? of Jabtonna.
Dimensions (in mm):
No. IG 172.11.300a

Length of pygidium 5,5
Width of pygidium 8,3
Length of axis 4,2
Width of axis 2,6
Description. — Outline of pygidium parabolic, border convex, deli-

mited by shallow border furrow. Pygidial axis in posterior part distinctly
differentiated with nine rings. Furrows between the rings, deep laterally,
shallowing medially. On the pleurae seven convex ribs. Interpleural
furrows narrow (ir.), faintly expressed, deeper only at the border furrow.
Pleural furrows distinct, wider (tr.) In longitudinal profile axis nearly
horizontal, at the posterior end sharply bent downwards, and distinctly
delimited from the posterior part of pygidium which gently slopes
downwards. In transverse profile the axis prominent, pleurae vaulted.
Young pygidium 0.9 mm long (pl. V, fig. 8), found in the same piece of
rock as the adult specimen, has a distinct larval notch, and four first
pleurae are delimited by interpleural furrows and produced into spines.
Ornamentation on the adult pygidium reticulate.

Discussion. — The pygidium described here has an ornamentation
identical with pygidia of the subspecies nova and a similarly developed
border; it differs however in shorter and more slender axis which in
longitudinal profile is more distinctly delimited from the remaining part
of the pygidium.

Cyrtosymbole (Cyrtosymboie) sp. a
(text-pl, 1V, fig. 1)

Material. — Internal mould of 1 cranidium from Prolobites zone
(II1)? of Galezice.

Dimensions (in mm):

No. IG 170.I1.508

Length of cranidium 4.8
Length of glabella 3.0
Width of glabella 2.1
Description. — Glabella conical with three pairs of distinct lateral

furrows. Occipital ring broad (long.), band-like. Preglabellar region
narrow (long.). No border. Anterior margin of cranidium upturned.
Palpebral lobes short (long.), strongly curved. Posterior branches of
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facial sutures long, parallel to axial furrows; ¢ and y close to axial
furrows. Anterior branches of facial sutures moderately divergent. In
longitudinal profile, glabella gently arched; preglabellar region slightly
concave. In transverse profile glabella nearly flat; axial furrows deep;
palpebral lobes horizontal, placed lower than glabella.

Hypostoma, thorax and pygidium unknown.

Discussion. — The species described above bears some resemblance
to C. (Cyrtosymbole) gotica R. & E. Richter, but differs in the following
characters: 1) glabella narrower (tr.) and more elongate, flatter in
transverse profile; 2) occipital ring band-like; 3) posterior branches of
facial sutures parallel to axial furrows. C. (Cyrtosymbcle) pusilla
(Girich) has been found in the same bed. C. (Cyrtosymbole) sp. a differs
from the latter chiefly in the shape of the glabella and in the course
of the posterior branches of the facial sutures.

Cyrtosymbole (Cyrtosymbole) sp. b
(pl. 1V, fig. 5,6; text-pl. IV, fig. 2)

Material. — 1 damaged cranidium, 1 fragment of pygidium, probably
of the same species, from Prolobites zone (II1)? of Galezice.
Dimensions (in mm):
No. 1G 170.11.512

Length of cranidium 4.2
Length of glabella 2.8
Width of glabella 2.1
Description. — Glabella tapering forwards, not rounded anteriorly.

Posterior glabellar furrows (S;) long, reaching occipital furrow. Middle
and anterior (S; and S3) furrows short, faint. In axial furrows there is
a pair of small, low tubercles in position of fossulae. Preglabellar region
concave, its length (long.) almost equal to half length (long.) of glabella.
No anterior border. Depression on fixigena opposite and also affecting
median part of palpebral lobe. Latter nearly reaches from anterior gla-
bellar furrow (S;) to occipital furrow. Posterior branches of facial sutures
short; ¢ and v close to axial furrows. Anterior branches of facial sutures
long and divergent. In longitudinal profile, glabella arched, sharply
delimited from slightly concave preglabellar region. In transverse profile,
glabella {lat, higher than palpebral lobes.

Ornamentation. Surface of glabella and anterior part of fixigenae
reticulate; palpebral lobes and middle part of preglabellar region finely
granulated; frontal part of preglabellar region smooth.

Hypostoma and thorax unknown.

The fragmentary pygidium, found in the same bed, probably belongs
to the species described above. It is characterized by ill-defined poster-
ior end of the axis, with pronounced postaxial ridge. Posterior part

8 Acta Paiaeontologica Polonica Nr 1—2
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of pygidium broad (long.) and flat. Indications of segmentation extremely
faint. Pygidial doublure wide. Ornamentation not visible.

Discussion. — The cranidium here described is very similar to that
of C. (Cyrtosymbole) franconica primitiva. In both forms the glabella
tapers forwards and there are two distinct tubercles in the anterior part
of the axial furrows. The differences concern: 1) the shape of the
glabella which in C. (Cyrtosymbole) franconica primitivae is distinctly
pear-shaped, whereas in C. (Cyrtosymbole) sp. b it tapers moderately
anteriorly; 2) in C. (Cyrtosymbole) sp. b the palpebral lobes are wider
(tr.) and longer (long.); 3) the preglabellar field is wider (long.); and
4) the anterior branches of the facial sutures are longer. The orna-
mentation of glabella in both forms is reticulate, and while the orna-
mentation of the palpebral lobes in C. (Cyrtosymbole) franconica primi-
tiva is also reticulate, it is slightly granular in C. (Cyrtosymbole) sp. b.
The form described here differs from the other species recorded within
subgenus C. (Cyrtosymbole) in having a wide (long.) preglabellar field
and larger, differently-shaped palpebral lobes. The two fragments do
not allow the author to describe the cranidium as a new species, but
it should be emphasized that it differs markedly from all representatives:
of the subgenus C. (Cyrtosymbole).

?Cyrtosymbole sp. ¢
(pl. 1V, fig. 8; text-pl. 1V, fig. 3)
Material. — 1 cranidium from Prolobites zone (III)? of Gatezice.
Dimensions (in mm):
No. IG 170.11.514

Length of cranidium 5.2

Length of glabella 2.9

Width of glabella 2.2
Text-Pl. IV

Cyrtosymbole (Cyrtosymbole) sp. a
Fig. 1. Cranidium, dorsal view (IG 170.11.508).

Cyrtosymbole (Cyrtosymbole) sp. b
Fig. 2. Cranidium: a lateral view, b anterior view (IG 170.11.512).

?Cyrtosymbole sp. ¢
Fig. 3. Cranidium: a lateral view, b anterior view (IG 170.11.514).
Cyrtosymbole (Calybole) radiata n.sp.
Fig. 4. Cephalon, holotype: a lateral view, b anterior view (IG 172.I1.4).
Fig. 5. Pygidium, holotype: a lateral view, b posterior view (IG 172.11.4).
Cyrtosymbole (Calybole) ?radiata n.sp.
Fig. 6. Young cranidium: a lateral view, b anterior view (IG 172.11.6).

Fig. 1-3: Galezice, Famennian, Prolobites zone (III)?
Fig. 4-6: Jablonna, Famennian, Wocklumeria zone (VI)?
(Scales = 1 mm)
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Description. — Glabella slim, gently tapéring forwards. Posterior
glabellar furrows (S,) nearly reaching occipital furrow and thus almost
isolating basal lobes (L), each S; extending about one third of the way
across the glabella. Middle lateral furrows (S;} short and shallow;
anterior furrows (S;) hardly visible. Preglabellar region extremely wide
(long.), elevated along the anterior part od glabella. No border or border
furrow. Occipital furrow deep, turning slightly forwards near axial
furrows. Occipital ring broad (long.). Palpebral lobes strongly curved
as long (long.) as wide (tr.) and concave in central part. Posterior bran-
ches of facial sutures short, divergent; ¢ closer to axial furrows thanvy.
Anterior branches very long, diverging forwards then bending inwards
and cutting the anterior margin of cranidium not far from each other.
In longitudinal profile occipital ring convex; occipital furrow deep;
glabella flat, sloping gently down to very broad (long.) preglabellar
region which rises gently forwards. In transverse profile glabella flat;
axial furrows deep; palpebral lobes as high as glabella.

Hypostoma, thorax and pygidium unknown.

Ornamentation of glabella and anterior part of fixigenae reticulate.
Preglabellar region and palpebral lobes smooth.

Discussion. — ?Cyrtosymbole sp. ¢ cannot be assighed to one of the
known species of Cyrtosymbole. There are some similarities between the
form described here and the cranidia of the slender form of C. (Cyrto-
symbole) franconica nova n.subsp. However in the subspecies nova gla-
bella is less slender and the palpebral lobes longer, reaching anteriorly
Si3, whereas in ?Cyrtosymbole sp. ¢ they reach only S, In both forms
the same reticulate ornamentation occurs. There are some features
which make the assignment of this form to the genus Cyrtosymbole
(or even to the subfamily Cyrtosymbolinae) doubtful. The features not
occurring within the Cyrtosymbolinae are: 1) the extremely wide (long.)
preglabellar region, 2) the elevation of the anterior part of the fixigenae
(along the glabella), and the very long anterior branches of the facial
sutures which at first diverge forwards and then bend inwards. A simi-
lar construction of the anterior part of the cranidium occurs in the
family Tropidocoryphinae Pribyl, 1946, on the other hand the long
glabella and wide (tr.) palpebral lobes are not found in the Tropido-
coryphinae and are characteristic of the genus Cyrtosymbole.

Subgenus Cyrtosymbole (Calybole) R. & E. Richter, 1926

The subgenus Cyrtosymbole (Calybole} containing 9 species is one of
the most uniform taxonomic units within the Cyriosymbolinae. The
species assigned to it are characterized by small dimensions and elongate,
usually pear-shaped glabellae with distinct posterior lateral furrows (S;).
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The group presents some signs of specialization such as: 1) gradualed
series towards the radial pattern of pygidium, followed by shortening
of the pygidial axis; 2) thinning of the exoskeleton, and widening of the
doublure connected with this; 3) straightening of the facial sutures and
reduction of the eyes.

The latter tendency does not seem, however, to be linked with the
former features, as e.g. in Cyrtosymbole (Calybclej radiate n.sp. where
the pygidium has a distincly radial arrangement; the exoskeleton is
very thin and the doublure very wide, whilst the eyes are large and
the palpebral lobes strongly curved. In the pygidial structure one
observes a distinct convergence with such trilobite lines as Tropidoco-
ryphinae Pribyl, 1946, and Thysanopeltidae Hawle & Corda, 1847, for
both of them have the distinct radial pattern of pygidium, short axis
and wide doublure. The representatives of the subgenus C. (Calybole)
occur chiefly in Famennian zones V and VI. The most primitive and less
specialized form within this group seems to be C. (Calybole) calymmene
R. Richter, 1913. R. and E. Richter (1926) quote this species from the
Famennian zones III or IV. It would then be one of the oldest species
within this subgenus. The C. (Calybole) gracilis R. & E. Richter, 1955,
described from the Famennian zone III, is the second oldest species
within this group and is characterized by nearly straight facial sutures
and nearly complete reduction of the palpebral lobes, and also by
a glabella with distinctly forwards taper. This pattern is found only in
C. (Calybole) denckmanni R. & E. Richter which is the third species of
the Famennian zone III (R. & E. Richter, 1955). In all the remaining
species the glabella is pear-shaped, tapering forwards. The pygidium
C. (Calybole) gracilis figured by R. and E. Richter (1955, pl. 2, fig. 12 a-b)
belongs, judging from the slight notch on the posterior edge, to a young
specimen. It seems that C. (Calybole) gracilis and C. (Calybole) denck-
manni stay beyond the main evolutionary line of the genus C. (Calybole),
for though “old” species they are at the same time characterized by
some features found in species which appear later in time.

Cyrtosymbole (Calybole) radiata n.sp.
(pl. VI, fig. 1-5; text-pl. IV, fig. 4,5)

Holotype: No. IG 172.11.4; pl. VI, fig. 5; text-pl. 1V, {fig. 4-5.

Type horizon: Famennian, Wocklumeria zone (VI)?

Type locality: Jablonna, Holy Cross Mountains, Poland.

Derivation of mame: radiata — from radially arranged pleural ribs.

Material. — 1 slightly disarticulated exoskeleton including hypo-
stoma, 4 cranidia, 1 hypostoma, 6 librigenae, 6 pygidia {rom Wocklu-
meria zone (VI)? of Jablonna.
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Dimensions (in mm):

IG Mus. cat. no. ‘ 172.11.2 : 172.11.4 | 172.11.11 172113 |

Length of cranidium 2.4 I 2.4 | — —

Width of cephalon — 3.8 — —

Length of glabella 1.5 1.6 — —

Width of glabella 1.2 1.1 — s

‘ Length of pygidium ‘ — 1.9 1.8 2.6

Width of pygydium — 33 2.9 43

Length of axis — | 1.2 1.1 14

| Width of axis — | o7 0.5 1.0
| Width (long.) of pygidial

doublure ‘ — 0.6 — 0.7

Diagnosis. — Cephalon subsemicircular, slightly vaulted transversely.

Border distinet, upturned. Glabella elongate, tapering forwards, con-
tracted between S;. Lateral glabellar furrows deeply incised. Palpebral
lobe distinctly curved in outline, placed opposite midlength of glabella.
Posterior and anterior branches of facial sutures strongly divergent.
Eye moderately large. Pygidium with radially arranged ribs. Pygidial
and cephalic doublure very broad. Ornamentation in form of fine,
reticulating ridges.

Description. — Cephalon subsemicircular, vaulted transversely. Pa-
radoublural line distinctly marked. Glabella tapering forwards, with
slightly pointed front, contracted between S;. Three pairs of lateral
glabellar furrows deeply incised, so as to divide glabella into three
longitudinal parts, of which median is more convex than lateral. S, deep,
directed backwards, almost reaching occipital furrow. S, and S; shorter,
deep, directed somewhat backwards. Occipital ring broad (long.), tapering
slightly laterally, with prominent node. Occipital furrow distinct,
deepened near axial furrows. Preglabellar field wide (long.). Anterior
border flat, slightly upturned. Palpebral lobes distinct, placed opposite
midlength of glabella; ¢ and v distant from axial furrows. Posterior and
anterior branches of facial sutures strongly divergent. Librigena with
short, sharply pointed librigenal spine and moderately large, obliquely
situated eye. In longitudinal profile occipital ring high, with prominent
node; occipital furrow deeply incised; glabella gently arched; preglabellar
field very broad (long.), steeply sloping forwards; anterior border
sligthly upturned. In transverse profile cephalon gently vaulted; glabella
flat, divided into three parts, a little higher than palpebral lobes.
Doublure broad, flat.

Hypostoma narrow (tr.), elongate, slightly convex.
Thoracic pleurae pointed, their number unknown.
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Pygidium subsemicircular, axis short (long.) occupies somewhat more
than half of pygidial length (long.). Eight to nine convex rings. Postaxial
ridge present. Nine radially arranged ribs. Interpleural and pleural
furrows at first very distinct, then becoming obsolete, but ribs become
thickened lists reaching pygidial margin. Anterior bands of ribs pro-
minent. No pygidial border. In longitudinal profile axis slowly sinking
posteriorly. In transverse profile axis high; pleural lobes vaulted. Py-
gidial doublure broad with nine terrace lines. Inner margin of doublure
reaches end of axis. Exoskeleton extremely thin, covered by fine reticu-
lation. Ornamentation not visible on pygidium.

Ontogeny. — The young specimens are only represented by fragments
of two pygidia (pl. VI, fig. 1, 2). They show, however, that the radial
arrangement of ribs is observable very early. Larval notch present on
younger pygidium.

Discussion. — The new species described above differs from Cyrto-
symbole (Calybole) antedistans R. & E. Richter, 1926, in having the
glabella more convex in transverse profile, tne axial furrows more
deeply incised, so that the sides of glabella appear situated lower; the
pygidium, in longitudinal as well as in transverse profile, is flatter,
pygidial axis shorter and the pygidial border is absent. In its pygidial
structure the new species resembles that of C. (Calybole) denckmanni
R. & E. Richter, 1926, having the same ratio of axial length to total
length of pygidium. However the pleural ribs are in the new species
more prominent, and there is no flattening of the pygidial margin,
characteristic of C. (Calybole) denckmanni. There are striking differen-
ces between the cranidia of both species: the anterior border in C. (Ca-
lybole) radiate is more strongly upturned, the glabella is more convex
with three pairs of lateral glabellar furrows, and slightly contracted
between S; There are also some similarities between the pygidium
of the new species and that of C. (Calybole) gracilis R. & E. Richter,
1955, but the radiate pattern of pygidium is more distinctly expressed
in the Polish form. C. (Calybole) radiata is the only representative of
the subgenus Calybole with a wide doublure other than C. (Calybole)
denckmanni. This feature as well as the entire pygidial structure brings
the new species close to the genus Carbonocoryphe R. & E. Richter,
1950. In pygidial structure C. (Calybole) radiate shows distinct con-
vergence with the Tropidocoryphinae Pribyl line.

Cyrtosymbole (Calybole) ?radiata n.sp.
(pl. VI, fig. 6; text-pl. IV, fig. 6)

Material. — 2 cranidia from Wocklumeria zone (VI)? of Jablonna.
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Dimensions (in mm):

1G Mus. cat. no._

_]—72.11.6a_| 172116b |

Length of cranidium ! 1.4 } —
Length of glabella | 0.9 | 1.1
Width of glabella 0.6 ‘ 7 |
Description. — Glabella elongate, finger-shaped, somewhat con-

tracted when level with S;, slightly tapering forwards. First lateval
furrows S, deeply incised, nearly reaching the occipital furrow. The
middle ones (S;) and anterior (S;) more faint, shorter. Distinct tuber-
cules in the axial furrows in the place usually occupied by fossulae.
Occipital ring very wide medially, with occipital node, tapering late-
rally. Occipital furrow straight, deep. Length of preglabellar field equal
to that of the occipital ring (long.). Anterior border slighlly developed,
anterior border furrow shallow. Palpebral lobes strongly curved, very
wide (tr.) equal to one half of glabellar width. Posterior margin of the
palpebral lobes situated slightly in front of S;, anterior ones extending
from behind forwards 3/4 of the glabellar length; ¢ and y situated far
from the axial furrows. Anterior and posterior branches of the facial
sutures strongly divergent. In longitudinal profile the occipital ring
high and wide (long.), occipital furrow deep; glabella strongly vaulted;
preglabellar field concave; anterior border slightly upturned. In trans-
verse profile glabella moderately convex; palpebral lobes slightly incli-
ned, wide (tr.).

Discussion. — Judging from their dimensions, the specimens described
here represent young cranidia. The course of the facial sutures, with
the points ¢ and vy situated far from the axial furrows, as well as the
wide (tr.) palpebral lobes would agree with this. Only two cyrtosym-
bolid subgenera: Cyrtosymbole (Calybole) and Cyrtosymbole (Waribole)
occurs in the same beds besides these cranidia; it seems then reasonable
to assign them to one of these two genera. As the longitudinal as well
as the transverse profile of the described cranidia are very similar to
those characteristic of the Cyrtosymbole (Calybole} radiata n.sp. being
here the only representative of subgenus Calybole, it seems quite pro-
bable that the described cranidia represent the young forms of this
species and they are tentatively referred to it. This would mean that
the ontogenetic development of Calybole is comparable with that of the
subgenera C. (Cyrtosymbole), C. (Waribole) and C. (Macrobole).

Subgenus Cyrtosymbole (Waribole) R. & E. Richter, 1926
Cyrtosymbole (Waribole) conifera R. & E. Richter, 1926
(pl. VIII; text-pl. V, fig. 1, 2)
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1926. Cyrtosymbole (Waribole) conifera R. & E. Richter; R. & E. Richter, Die Tri-
lobiten..., p. 53, pl. 3, fig. 37-40.
Material. — 1 complete cephalon, 133 cranidia, 120 librigenae,
10 hypostomata, 230 pygidia from Famennian Laevigites zone (V)? of
Galezice, Jablonna and Karczowka.

Dimensions (in mm):

1o, | 17 | 170am

| i |
| 1G Mus. cat. no. ‘ 170.11. 172 1[

N
521 | | 515 | 517 518
i T o _I | |
Length of cranidium 5.6 4.9 5.2 26 | 1.6
| Width of cephalon 8.0 | - ‘ — —_ o
| Length of glabella 4.0 | 3.0 32 1.8 0.9
Width of glabella 3.1 | 2.5 | 2.9 1.3 0.6
| ' |
1701 | 17011 170.1L. | 170.11.
IG Mus. cat. no. ‘
| AR LA s19 | 520 | 52 ! 523
| ) o o - i B = T o |
Length of pygidium 4.5 ‘ 2.0 ‘ 1.7 | 12 |
Width of pygidium L 6.0 32 27 ! 1.8
| Length of axis . [ 32 | 17 | 14 0.9

| Width of axis 19 | 09 06 | 04

Description. — Cephalon. Glabella slightly elongate, broadly rounded
anteriorly. Lateral glabellar furrows extremely faintly developed.
Occipital ring broad (long.), band-like. Occipital furrow shallow,
deepened at distal ends. Preglabellar field narrower (long.) than occipital
ring (long.). Anterior border nearly flat, slightly upturned. Border furrow
faint. Palpebral lobes distinctly curved with posterior ends near occi-
pital furrow; & and y close to axial furrows. Posterior and anterior
branches of facial sutures strongly divergent. In longitudinal profile
glabella horizontal, sloping gently down in front; anterior border slightly
upturned. In transverse profile glabella nearly flat; axial furrows
shallow; palbebral lobes as low as glabella or somewhat lower, horizon-
tally situated. Librigena with slightly marked border furrow. Lateral
border flat, broad (tr.). Visual area large, but low. Librigenal spine flat.
Its length (long.) nearly equal to length (long.). of librigena.

Hypostoma narrow (tr.), elongate, with broad lateral border.

Pygidium subsemicircular with slightly marked border. Axis long,
not reaching border, with ten to eleven rings. Postaxial ridge present.
On pleural lobes six flat ribs visible. Interpleural furrows faint, only
near border furrow deepened. Pleural furrows narrow, near axial furrows
obsolete. In longitudinal profile axis gently sloping down posteriorly;
its end clearly delimited from hinder part of pygidium. In transverse
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TEXT-PL. V
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profile axis broad (tr.), low; pleural lobes gently vaulted. Doublure
narrow, convex.

Ornamentation consists of densely spaced, {lattened tubercles, resem-
bling scales. Ornamentation most strongly developed on glabella, the
scale-like tubercles are here connected together and form concentric
lines. These are not pronounced on pydigium.

Variation within the species concerns the following characters:
1) width (tr.) of palpebral lobes which can be narrow (tr.) as in pl. VIII,
fig. 6, or even very broad (tr.) as in pl. VIII, fig. 1; 2) course of posterior
branches of facial sutures which can be divergent (pl. VIII, fig. 1, 6) asin
typical forms, or parallel to axial furrows as in C. (Macrobole) R. & E.
Richter, but without palpebral lobes shifted so far forwards (pl. VIII,
fig. 8); 3) ornamentation may be more or less strongly developed
(pl. VIII, fig. 1, 6).

Ontogeny. — Immature individuals have broad (long.) preglabellar
field, elongate glabella rounded frontally, with deep posterior glabellar
furrows (S;). Occipital ring tapering laterally, in central part broad
and very convex, with large occipital node. Palpebral lobes very broad
(tr.); € and v far from axial furrows, ¢ further from axial furrows than v.
Posterior and anterior branches of facial sutures strongly divergent.
The youngest known pygidium (length 1.2 mm,; pl. VII, fig. 4) is
slightly convex, especially in hinder part, and surrounded by a flat,
broad border, with distinct larval notch. Axis narrow (tr.), net reaching
border, with ten rings. On pleural lobes nine segments visible, with
posterior bands broader (long.) than anterior. Interpleural furrows narrow,
the first four reaching pygidial margin. Pleural furrows shorter (tr.).
On an older pygidium (length 1.7 mm; pl. VIII, fig. 5) there is no
larval notch, axis is closer to the border which is flat, but nearly level
with the rest of the pygidium. Two first interpleural furrows reach
pygidial margin.

Text-Pl. V

Cyrtosymbole (Waribole) conifera R. & E. Richter
Fig. 1. a Cranidium, lateral view, b cephalon, anterior*view (IG 170.11.521).
Fig. 2. Pygidium: a lateral view, b posterior view (IG 170.11.519).

Cyrtosymbole (Waribole) octofera altera n.subsp.
Fig. 3. Cranidium: a lateral view, b anterior view (IG 172.II. 141).
Fig. 4. Pygidium: a lateral view, b posterior view (IG 172.I1.25).
Fig. 5. Young pygidium: a lateral view, b posterior view (IG 172.11.56).

Cyrtosymbole (Waribole) sp. b
Fig. 6. Young pygidium: a lateral view, b posterior view (IG 172.11.23).
Fig. 1, 2: Galezice, Famennian, Laevigites zone (V)?
Fig. 3-6: Jablonna, Famennian, Wocklumeria zone (VI)?
(Scales = 1 mm)



124 HALSZKA OSMOLSKA

Discussion. — In comparison with the representatives of the same
species, described by R. and E. Richter (1926) from Germany, the Polish
forms differs in having the preglabellar field slightly wider (long.),
more axial rings (ten) in pygidium, glabella more vauited longitudinally,
as well as transversely, anterior branches of the facial sutures more
strongly divergent.

Cyrtosymbole (Waribole) abruptirhachis (R. & E. Richter, 1919)
(pl. X, fig. 2,3; text-pl. VII, fig. 1-6)

1951. Cyrto_symbole (Wartibole) abruptirhachis (R. & E. Richter, 1919): R. & E. Rich-
ter, Der Beginn..., p. 233, pl. 1, fig. 1-6; pl. 5, {ig. 46; text-fig. 2 (with previous
synonymy).

Material. — 19 cranidia, 23 librigenae, 7 hypostomata, 11 pygidia
from Gattendorfia zone (VII) of Kowala.

Dimensions (in mm):

» |
1G Mus. cat. no. 173.11. 173.11 173.11. 173.11. 173.11

32 34 36 | 37 ‘ 38

| Length of cranidium 3.9 — | 13 1.0 =

| Length of glabella 2.8 — | o8 06 | —

| Width of glabella 20 ! — | 0.6 0.3 —

Length of pygidium — l‘ 1.6 — . — 1.1

| Width of pygidium — [ 3 — — 1.4

Length of axis — 1.3 — — 0.7

Width of axis — | o8 — | = | o3
Description. — Cephalon. Glabella elongate, broadly rounded fron-

tally. Posterior glabellar furrows (S;) deeply incised, middle (S;) and
anterior (S,) faint. Occipital ring wide (long.) not tapering laterally.
Occipital furrow convex forwards in the middle part and then swinging
again anteriorly at the axial furrows. Preglabellar field slightly narrower
(long.) than the occipital ring. Anterior border upturned. Palpebral
lobes narrow (tr.) and short (long.); v situated closer to the axial furrows
than €& Anterior and posterior branches of facial sutures strongly
divergent. Length of the cranidial part of the posterior border more or
less equal to 2/; width (tr.) of the glabella. Librigenae with the border
strongly upturned, delimited by the deep border furrow. Visual lobe
low, librigenal spine fairly long, narrow (tr.).

Hypostoma elongate, strongly convex ventrally. Posterior margin
with sharply pointed posiero-lateral angles. Border flat, wide (tr.). The
middle part distinctly divided into anterior and posterior lobes.

Pygidium semicircular, with a convex border. Pygidial axis wide (tr.)
with ten rings. On pleural lobes six ribs. Anterior bands of ribs forming
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tubercle-like thickenings at border furrow. Interpleural and pleural
furrows narrow (tr.). In longitudinal profile posterior end of pygidial
axis sloping down steeply.

Ornamentation. Cephalon densely covered with small high granules.
On the pygidium ornamentation also granular, bul more fine.

Ontogeny. — The smallest cranidium found (1 mm long; text-pl
VII, fig. 1) is strongly pointed anteriorly. Glabella long, narrow, {inger-
shaped, with posterior glabellar furrows (S;) deeply incised, nearly
reaching occipital furrow. Occipital ring wide rnedially, tapering late-
rally. Width (long.) of preglabellar field greater than that of occipital
ring (long.). Anterior border nearly flat, wide. Palpebral lobes slightly
curved, situated opposite Lj; ¢ and y far from axial furrows. Anterior
branches of facial sutures long, slightly divergent, cutting anterior
border not far from each other. Posterior branches long, strongly diver-
gent. Cranidium (1.3 mm long; text-pl. VII, fig. 2) has the anterior
margin slightly pointed, and forwards tapering glabella. Palpebral
lobes more curved than in the cranidium described above (text-pl. VII,
fig. 1) and shifted further backwards, opposite L,; ¢ and vy far from axial
furrows. Posterior branches of facial sutures more divergent, anterior
ones cut the anterior border further away from each other than in the
described above cranidium. The smallest pygidium found is slightly
longer (long.) than 1 mm (text-pl. VII, fig. 5). with a narrow (tr.), axis
composed of six rings. Border flat, wide, with a larval notch, sited
horizontally, below the remaining part of pygidium.

Discussion. — The specimens from the Holy Cross Mountains differ
from the type specimen [rom Germany in having the glabella slightly
longer and the occipital ring not tapering laterally (this difference may,
however, be due to the flattening of the Polish forms), palpebral lobes
slightly narrower (tr.), pygidial border more convex, granules on the
cephalon larger. However the common features such as the glabella
broadly rounded anteriorly, the sigmoid course of the occipital furrow,
the ridge on the librigena along the visual surface, and especially, the
characteristic pattern of the pygidial ribs with tubercle-like thickenings
in their distal part, and the longitudinal profile of the pygidium indicate
that the Polish specimens are conspecific with those from Germany. The
differences seem to be due to the different state of preservation of the
German and Polish specimens.

Cyrtosymbole (Waribole) octofera altera n.subsp.
(pl. IX, fig. 1-6; text-pl. V, fig. 3-5)

Holotype: No. IG 172.11.184; pl. IX, {ig. 5; text-pl. V, fig. 3.

Type horizon: Famennian, Wocklumeria zone (VI)?

Type locality: Jabtonna, Holy Cross Mountains, Poland.

Derivation of name: altera — different; new subspecies different from C. (Wa-
ribole) octofera octofera R. & E. Richter, 1926.
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TEXT-PL. VI

(Explanation-on the next page)

Diagnosis. — Glabella slightly pointed at front. Axial furrows
obsolete opposite palpebral lobes. Posterior angles of glabella and ends
of occipital ring slope abruptly downwards.
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Material. — 17 cranidia, 4 librigenae, 30 pygidia from Wocklumeria
zone (VI)? of Jablonna. :

Dimensions (in mm):

1720 | 17201 |

| 1721IL | 17201 |
IG Mus. cat. no. \ 184 ‘ 180 ' 172 138 |
| Length of cranidium L 37 — 22 1.8
Length of glabella 2.6 — | 1.5 1.1
Width of glabella 1.2 — | 0.9 0.7
Length of pygidium — 3.8 — —
Width of pygidium — 5.6 ‘ — —
Length of axis . — 2.5 — ‘ — ‘
Width of axis — 1.6 | — —
IG Mus. cat. no. ‘ 172.11. ‘ 17201, | 17211 ’ 172.11. ‘
54 183 141 24
Length of cranidium — l — ‘ 5.2 —
Length of glabella ‘ — — | 3.8 —
Width of glabella — — 2.7 =
Length of pygidium 1.8 | 1.4 | — | 0.9
Width of pygidium [ 31 | 22 ‘ — | 21
Length of axis \ 14 | 11 — | o7

| Width of axis 08 | 06 | — 0.3

Description. — Cephalon. Glabella slightly pointed anteriorly, broad-
est between palpebral lobes, contracted behind y. On some specimens
3 pairs of extremely shallow lateral furrows visible. Posterior angles of

Text-Pl. VI

Cyrtosymbole (Waribole) sp. a
Fig. 1. Pygidium: a lateral view, b posterior view (IG 172.11.142).
Cyrtosymbole (Waribole) granulata n. sp.
Fig. 2. Cranidium, holotype: a lateral view, b anterior view (IG 172.11.31).
Fig. 3. Fragment of librigena, dorsal view (IG 172.11.85).
Fig. 4. Pygidium: a lateral view, b posterior view (IG 172.11.74).
Cyrtosymbole (Waribole) prima n. sp.
Fig. 5. Cranidium: a lateral view, b anterior view (IG 170.I1.525).
Fig. 6. Pygidium, holotype: a lateral view, b posterior view (IG 170.11.524).
Cyrtosymbole (Waribole) secunda n. sp.
Fig. 7. Pygidium, holotype: a lateral view, b posterior view (IG 170.11.542).
Fig. 1-4. Jablonna, Famennian, Wocklumeria zone (VI)?

Fig. 5, 6: Gatezice Famennian, Postprolobites zone (IV)?
Fig. 7. Galezice, Famennian, Laevigites zone (V)?

(Scales = 1 mm)
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glabella slope strongly to occipital furrow. Axial furrows obsolete
opposite palpebral lobes, becoming distinct anteriorly. Occipital ring
maintaining width (long.) laterally, sloping strongly outwards. Occipital
furrow narrow, distinct. Anterior border flat, with two to three lists, its
width (long.) about one half of width (long.) of occipital ring. Pregla-
bellar field slightly narrower (long.) than anterior border. Palpebral
lobes very long, broad; ¢ and vy close to axial furrows. Posterior and
anterior branches of facial sutures strongly divergent. In longitudinal
profile occipital ring slightly lower than glabella; glabella flat, gently
sloping forwards; preglabellar field narrow (long.); anterior border
upturned. In transverse profile glabella and palpebral lobes are level.
Librigena with long visual surface of eye, lateral border indistinct.
Librigenal spine moderately long.
Hypostoma and thorax unknown.

Pygidium parabolic, with faintly marked, flat border. Axis almost
parallel-sided, with rounded extremity. Nine rings distinctly visible.
Postaxial ridge present. Pleural lobes with only four lobes clearly
marked. First four pleural and interpleural furrows clear cut. In lon-
gitudinal profile pygidial axis horizontally situated, postaxial field
sloping down.

Ornamentation. Glabella, occipital ring and librigena covered with
minute, scale-like tubercles. Such {lubercles occur also on poslerior
margins of pygidial rings.

Variation within the species concerns the following characters:
1) anterior part of glabella, which may be pointed or slightly rounded;
2) lateral glabellar furrows, which may be absent or indistinctly marked;
3) ornamentation, which is obsolete on some specimens, in which the
exoskeleton is smooth and shiny.

Ontogeny. — The smallest illustrated cranidium (length 2.2 mm;
pl. IX, fig. 1) has anterior margin of cranidium strongly curved, border
furrow distinct and preglabellar field narrow (long.). Glabella almost
parallel-sided, slightly pointed at front. Axial furrows distinctly marked.
Occipital ring narrow (long.), not tapering laterally, sloping outwards.
Occipital furrow deep at extremities. Posterior angles of glabella slope
down towards occipital furrow. Four pairs of laleral glabellar furrows
visible, Palpebral lobes long, broad, with shallow crescentic furrows
along their outer margins; ¢ and y further from axial furrows than in
adult forms. The smallest known pygidium, probably belonging to this
species (length 0.9 mm; pl. IX, fig. 2), is almost rectangular, with a flat,
broad horizontal border, lower than rest of pygidium. Larval notch
present. Axis slender reaching posterior border; seven axial rings. Six
segmenis on pleural lobes clearly separated by interpleural furrows.
Pleurae terminate in short free points. Pleural furrows broad, shallow.
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Larger pygidium (length 1.4 mm; pl. IX, fig. 3) has border less flat
and nearly level with rest of pygidium. Axis shorter, and prcduced into
postaxial ridge. Larval notch present. Only the firsl pleural segments
clearly separated, on rest of pleural lobes of pygidium segmentation
becoming obsolete.

Discussion. — A comparison of C. (Waribole) altera altera R. & E.
Richter, 1926, with C. (Waribole) octofera altera n.sp. has shown the
following differences:

C. ( Waribole) octofera C. (Waribole) octofera
octofera altera
Anterior border narrow (long.), strongly up- broad (long.), slightly up-
turned turned

Axial furrows opposite distinct obsolete
palpebral lobes
Posterior angles of glabella | slightly inclined posteriorly steeply sloping posteriorly
Lateral parts of occipital rings| gently inclined laterally strongly inclined laterally
Librigena with longitudinal ridge no longitudinal ridge

\

|

The above cited differences, observed in all specimens, call for the
erection of a new subspecies C. (Waribole) octofera altera. The Polish
subspecies is closely related to C. (Waribole) octofera octofera, but seems
to be more specialized. One should also mention that the young cra-
nidium of C. (Waribole) octofera altera (pl. IX, fig. 1) is more similar
to the subspecies octofera than the adult forms, which indicates that
the Polish form may be descendant of C. (Waribole) octofera octofera.

Cyrtosymbole (Waribole) prima n.sp.
(pl. VII, fig. 1-3; text-pl. VI, fig. 5,6)

Holotype: No. IG 170.I1.524; pl. VII, fig. 3 (pygidium); text-pl. VI, fig. 6.
Type horizon: Famennian, Postprolobites zone (IV)?
Type locality: Gatlezice, Holy Cross Mountains, Poland.

Derivation of name: prima — the earliest species of C. (Waribole) known in
Poland. \
Diagnosis. — Glabella broad, tapering forwards, without furrows.

Anterior border very narrow (long.), strongly upturned. Occipital ring
slightly tapering laterally. Palpebral lobes very wide (tr.). Librigena
with strongly upturned lateral border and large eye. Pygidium with

9 Acta Palaeontologica Polonica Nr 1—2
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narrow, convex border. Ornamentation consists of tubercles occurring
on some parts of exoskeleton.

Material. — 3 damaged cranidia, 1 damaged librigena, 1 fragment
of hypostoma, 10 pygidia from Postprolobites zone (IV)? of Galezice.

Dimensions (in mm):

170.11. 1721, | 172 172,11

IG Mus. cat. no.

525 524 | 527 529

Length of cranidium | 5.4 — —_ -,

Length of glabella 3.9 — — =

1/2 of glabellar width 1.5 ‘ — — —

Length of pygidium ‘ — | 4.0 5.0 | 2.9
Width of pygidium — | 6.0 8.1 45 |
Length of axis — i 3 35 | 20 |
Width of axis || — 2.0 2.4 ) 1.2 |
— ——— = -

Description. — Glabella squat, slightly contracted at midlength,

unfurrowed. Occipital ring not tapering laterally, occipital furrow deep.
Preglabellar field as wide (long.}) as occipital ring. Anterior border
very narrow, strongly upturned, with three lists. Palpebral lobes stron-
gly curved, wide (ir.), close to occipital furrow; ¢ and v near axial
furrows, but & nearer. Posterior branches of facial sutures very short,
divergent. Anterior branches longer, slightly divergent. Cranidial part
of posierior border long (tr.). In longitudinal profile occipital ring slopes
gently down to occipital furrow; glabella vaulted; preglabellar field
slightly concave; anterior border flat; steeply inclined. In transverse
profile glabella almost flat; axial furrows distinctly marked; palpebral
lobes elevated, not higher than glabella. Librigena with strongly
upturned lateral border. Visual area large and inclined at an angle of
about 35” to vertical. Lenses very small, hardly visible.

Hypostoma poorly preserved, with very prominent lateral border,
near anterior wing.

Thorax unknown.

Pygidium subsemicircular, with narrow, convex border. Border
furrow wide, in prolongation ol axis extremely shallow. Axis broad
(tr.), slightly tapering posteriorly, with at least nine flat rings. Postaxial
ridge faint. Ring furrows marked only in middle part and near axial
furrows curving backwards mesially. Pleural regions faintly furrowed,
with four ribs visible. Interpleural and pleural furrows narrow, distinct
near border furrow, becoming very shallow towards the axial furrows.
In longitudinal profile axis almost horizontal, with first ring more convex
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than others; postaxial part of pleural region slopes gently to pygidial
margin. In transverse profile axis prominent, pleural lobes horizontal
outwards to two-thirds of its width (tr.), then bent abruptly down.
Pygidial doublure narrow, convex.

Ornamentation on cephalon, middle part of occipital ring, posterior
border and middle part of librigena granular. On pygidium tubercles
arranged chiefly along the posterior margins of axial rings, in their
central parts, and in front of the interpleural furrows. Pygidial border
finely granular. On the smallest known pygidium (length 2.9 mm)
tubercles more densely distributed, and the characteristic arrangement
of tubercles is not so distinct.

Discussion. — The cranidium described here is somewhat like
C. (Waribole) conifera R. & E. Richter; the resemblances concern the
shape of glabella and occipital ring, and the course of the facial sutures.
The differences between the discussed species are however quite distinct
and concern the border, which in C. (Waribole) prima is more prominent
and upturned, as well as the palpebral lobes which in the transverse
profile are in the new species more distinctly delimited from the
glabella and steply inclined. The further differences concern the libri-
genae, the visual area of which is more convex in C. (Waribole) prima
than in C. (Waribole) conifera, and the pygidial structure. The pygidium
described above differs from pygidia of the remaining representatives
of the subgenus Waribole and somewhat resembles the pygidia of
C. (Cyrtosymbole) in having a convex border and being comparatively
long (with respect to width). On the other hand, the nearly unfurrowed
pleural lobes occurring in C. (Waribole) prima are also a feature common
in the subgenus Waribole and rare in C. (Cyrtosymbole). The similar
pygidial structure is one which occurs also in C. (Waribole) beulensis
which R. and E. Richter described from the Postprolobites zone (IV) of
Germany?. The Polish species occurs also early in the Famennian zone
IIT or IV. Both species in question seem to be closely related to the
subgenus €. (Cyrtosymbole), as some features of their pygidial structure
are preserved, which are characteristic of the latter subgenus, from
which they presumably derive. Cranidia of both species compared here
are different however, that of C. (Waribole) prima — like the one
characteristic of the subgenus Waribole, whereas the cranidium of
C. (Waribole) beulensis is different from all the known species within the
Famennian Cyrtosymbolinae.

3 The data published by R. and E. Richter (1926, p. 51, 240) suggest to the
present author that there is a mistake in the explanations to plates 3, fig. 30-33
in Lhis paper, where the stratigraphic range of the species is recorded as:
,Gon.-St.”.

ge
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Cyrtosymbole (Waribole) secunda n.sp.
(pl. VII, fig. 4-7; text-pl. VI, fig. 7)

Holotype: No. I1G 170.11.542; pl. VII, fig. 5; text-pl. VI, fig. 7 (pygidium).

Type horizon: Famennian, Laevigites zone (V)?

Type locality: Galezice, Holy Cross Mountains, Poland.

Derivation of name: secunda — the second successive species of C. (Waribole)
in Famennian beds of Galezice.

Diagnosis. — Palpebral lobes triangular, in middle part depressed.
Librigena with sharp longitudinal ridge. Eye large. Pygidium with sligh-
tly marked border and flat doublure. Exoskeleton coarsely granular.

Material. — 3 fragments of cranidia, 3 librigenae, 4 pygidia from
Laevigites zone (V)? of Galezice.

Dimensions (in mm):

IG Mus. cat. no. | 17001542 | 170.11.549
Length of pygidium L 45 1.6
Width of pygidium 71 2.7
Length of axis 3.8 1.4
Width of axis 2.0 0.7 ‘

Description. — Glabella plump. Three pairs of lateral furrows weakly
marked. Occipital ring broad (long.) distally. Palpebral lobes broad (tr.)
triangular, close to occipital furrow, in middle part depressed; ¢ and ¢
close to axial furrows. Librigena with strongly marked lateral border
furrow, narrow, prominent lateral border and a sharp, longitudinal ridge.
Eye large situated obliquely on librigena. Lenses very small, hardly
visible. Librigenal spine partly broken in all specimens, but probably
thin.

Hypostoma and thorax unknown.

Pygidium subsemicircular with indistinctly marked border. Axis with
at least nine rings, rounded posteriorly, reaching border. Ring furrow
distinct. On pleural lobes seven convex ribs. Pleural furrows deep,
interpleural furrows fine, neither reaching pygidial margin. Pygidial
doublure flat. In longitudinal profile axis horizontal with prominent
rings, merging without interruption into postaxial part of pygidium.
In transverse profile axis prominent; pleural lobes strongly vaulted.

Ornamentation. Cranidium and pygidium coarsely granulate. On libri-
gena tubercles occur only on lateral and posterior border, and postero-
lateral part of exoskeleton.

In the same beds, in Galezice, one young pygidium (length 1.6 mm;
pl. VII, fig. 7) has been found. It is transversely elongated, with a flat,
narrow border and convex ribs. The interpleural furrows are still
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dislinct. The first segment is clearly separated from the rest of the py-
gidium. Larval notch absent. The pygidium is densely granulate.

Discussion. — In the beds vyielding C. (Waribole) secunda n.sp.
there occur rare specimens of C. (Waribole) conifera R. & E. Richter.
Both species differ markedly. The new species has the wider
(tr.) palpebral lobes, with a distinct depression in the middle part. The
librigena of the new species is also quite different in having a sharp
ridge surrounding the visual lobe. The latter is sited obliquely with re-
gard to the surface of the librigena, whereas in C.(Waribole) conifera
it lies nearly horizontally. The shape of adult pygidia is closely compa-
rable, only the pygidial axis being in C. (Waribole) secunda less sharply
delimited from the remaining part of the pygidium. Young pygidia (older
stages without the larval notch) are less similar, that of C. (Waribolej
secunda being wider and having a narrower border. The most conspi-
cuous difference between the species in question is the ornamentation
which in the new species is more distinct, simply granular, whereas in
C. (Waribole) conifera the granules are scale-like, arranged into con-
centric pattern. C. (Waribole) secunda, on the other hand, resembles
C. (Waribole) prima n.sp. The latter species occur in the older beds,
probably equivalent to zone IV. It is characterized by a comparatively
shorter (long.) and wider (tr.) librigena, with an indistinct ridge
surrounding the visual lobe. The visual lobe in C. (Waribole) prima is:
situated more horizontally than in C. (Waribole) secunda. The shape of’
the pygidia in both species similar, but the pygidial axis in C. (Waribole)
secunda is longer, reaching the border, which is here less prominent
than in C. (Waribole) prima. The ornamentation in C. (Waribole) prima
in also granular, the granules are however less prominent, spaced on
some parts of the exoskeleton only. The similarities in cranidia are the
features characteristic of the entire subgenus Waribole.

Cyrtosymbole (Waribole) granulata n.sp.
(pl. VI, fig. 7,8; text-pl. VI, fig. 2-4)

Holotype: No. 1G 172.11.31; pl. VI, fig. 8; text-pl. VI, fig. 2, (cranidum).
Type horizon: Famennian, Wocklumeria zone (VI)?

Type locality: Jablonna, Holy Cross Mountains, Poland.

Derivation of name: granulata — ornamentation granular.

Diagnosis. — Glabella tapering forwards, with feebly marked lateral
furrows. Preglabellar field wide (long.) Palpebral lobes large and brcad
(tr.); v far from axial furrows. Cranidium finely and sparsely granulate.

Material. — 2 nearly complete cranidia, 1 damaged librigena, 4 py-
gidia probably belonging to this species from Wocklumeria zone (VI)?
of Jablonna.
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Dimensions (in mm):

i IG Mus. cat. no. 172.11.31 172.11.74
Length of cranidium 3.7 —
Length of glabella 3.0 —
Width of glabella 1.9 —
Length of pygidium — 2.2
Width of pygidium — 33
Length of axis — 1.5

Width of axis — ‘ 0.9

Description. — Cephalon. Glabella tapering forwards slightly pear-
shaped. Axial furiows and three pairs of lateral glabellar furrows shal-
low. Anterior border narrow (long.), upturned. Border furrow indistinct.
Preglabellar field twice as wide (long.) as antevior border. Palpebral lobes
rounded in outline, broad (tr.), unusualy long, reaching almost from’
~occipital furrow to anterior third of length of glabella. They are some-
what concave; € close to axial furrows, v in front of anterior glabellar
furrow (S;), distant from axial furrows; v more outwards than €. Anterior
branches of facial sutures short, first strongly divergent, then gently
bent outwards; § broadly rounded. In longitudinal profile glabella weak-
ly convex; preglabellar field broad (long.); anterior border upturned.
In transverse profile glabella flat, almost not separated from palpebral
lobes. A fragment of librigena has been found, which because of the
course of its facial suture can be included in this species. Lateral border
narrow, lateral border furrow faint.

Hypostoma and thorax unknown,

Pygidium subsemicircular. Border indistinctly defined. Axis with
ten or eleven rings, its apex poorly delimited; postaxial ridge present.
On pleural lobes {four ribs weakly marked. Pleural and interpleural fur-
rows faint. In longitudinal profile axis merges without interruption into
the postaxial region of pygidium. In transverse profile axis narrow, high;
pleural lobes vaulted.

Ornamentation on cranidium, librigena and pygidium consists of
very fine, widely dispersed tubercles. Two to three irregular lists visible
on cranidial border. One list of same character marked on upper part
of pygidial margin. The pygidia are atiributed to this species on account
of the similar ornamentation.

Discussion. — Cranidium of C. (Waribole) granulata n.sp. differs
from all the hitherto described representatives of C. (Waribole) in the
size of the palpebral lobes, the posterior edges of which are situated
close to the occipital furrow, as in the remaining representatives of the
subgenus; the anterior edges reach the anterior third of the glabellar
length, in front of the third lateral glabellar furrows (S3). The long
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palpebral lobes are characteristic of the species C. (Waribole) octofera
R. & E. Richter, 1926, and C. (Waribole) phacomma R. & E. Richter, 19286,
but in these species they are not so wide (tr.) as in the new species de-
scribed here. The large distance between the anterior edges of the pal-
pebral lobes (y) and the axial furrows, is also a character not so far
known in C.(Waribole). The longitudinal as well as transverse flattening
of the cranidium, characteristic of C. (Waribole) granulata, is common
to the representatives of C. (Waribole). The pygidium here described
is typical of this subgenus and is characterized by lack of a distinet bor-
der and the obsolete interpleural and pleural furrows. A very similar py-
gidium occurs in C. (Waribole) octofera altera n.subsp. The differences
concern mainly the shape of the axis, which in C. (Waribole) granulata
is more slender and less sharply delimited posteriorly from the postaxial
part of the pygidium, as well as the ornamentation, which in the species
described above is granular, whereas in C. (Waribole) octofera altera the
granules are flattened, scale-like in apperance. On account of the length
of the palpebral lobes, shallow axial and lateral glabellar furrows and
the shape of pygidium, C. (Waribole) granulata seems to be most closely
related to the octofera-group, including C. (Waribole) octofera octofere,
C. (Waribole) octofera altera and C. (Waribole) phacomma. The octofern-
group seems to differ markedly from the remaining representatives of
C. (Waribole) in the characters of its cranidium.

Cyrtosymbole (Waribole) cf. warsteinensis R. & E. Richter, 1926
(pl. IX, fig. 8; text-pl. VII, fig. 7)

Material. — 1 damaged cranidium from Wocklumeria zone (VI)? of
Jabtonna.
Description. — Three pairs of lateral glabellar furrows faintly mar-

ked. Occipital ring tapering laterally. Palpebral lobes triangular, concave
in middle part; ¢ and vy close to axial furrows. In longitudinal profile
glabella slightly convex. In {ransverse profile glabella convex; axial
furrows deep; palpebral lobes as high as glabella. Ornamentation on
cranidium granular.

Discussion. — The specimen here described resembles C. (Waribole)
warsteinensis R. & E. Richter in the shape of its palpebral lobes and in
having shallow and faint posterior glabellar furrows (S,). Also the trans-
verse profiles are similar. The differences concern the occipital ring,
which in C. (Waribole) warsteinensis widens (long.) towards the axial
furrows, whereas it tapers in the cranidium described here. The specimen
from the Holy Cross Mountains is distinctly ornamented with small
granules, covering the cranidium (except the surface of the wide lateral
glabellar furrows), whereas in the specimens described by R. and L.
Richter the exoskeleton is smooth.
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Cyrtosymbole (Waribole) cf. phacomma R. & E. Richter, 1926
(pl. IX, fig. 9)

Material. — 1 damaged librigena from the Wocklumeria zone (VI)?
of Jablonna.

Discussion. — The specimen found is characterized by the presence
of a fine longitudinal ridge, surrounding the visual lobe and becoming
obsolete backwards. The area occupied by the visual lobe (not preserved
in the specimen described) very long. The similar long visual lobe, sur-
rounded by a ridge, occurs in C. (Waribole) phacomma R. & E. Richter,
in the latter species however the ridge is more sharply marked and
reaches the posterior border furrow. The lateral border, which in Ger-
man specimens is not developed, here occurs in the posterior part of the
librigena, passing forwards into a slightly concave marginal area. The
granular ornamentation, characteristic of the German form, occurs also
in the Polish specimen, but covers only the librigenal surface as far as
the ridge. The exoskeleton surrounding the visual lobe is smooth. The
librigena described here is also similar to that of C. (Waribole) secunda
n.sp., but differs in having a ridge that is not so prominent, a less well
developed border and more dense granulation.

Text-Pl. VII

Cyrtosymbole (Waribole) abruptirhachis R. & E. Richter
Fig. 1,2. Young cranidia, dorsal view (I — IG 173.11.37, 2 — IG 173.11.36).
I'ig. 3. Cranidium, dorsal view (IG 173.11.32).
Fig. 4. Young librigena, dorsal view (IG 173.11.747).
Fig. 5. Young pygidium, dorsal view (IG 173.11.38).
Fig. 6. Hypostoma, dorsal view (IG 173.11.35).
Cyrtosymbole (Waribole) cf. warsteinensis R. & E, Richter
Fig. 7. Fragment of cranidium: a lateral view, b transverse profile (IG 172.11.30).
Diacoryphe strenuispina n. sp.
Fig. 8. Pygidium, dorsal view (IG 173.11.323).
Formonia convexa n. sp.
Fig. 9. Cranidium, holotype: a lateral view, b anterior view (IG 173.11.561).

?Formonia sp.
Fig. 10. Pygidium: a lateral view, b posterior view (IG 173.11.559).

Fig. 1-6: Kowala, Carboniferous, Gattendorfia zone (VII).

Fig. 7: Jablonna, Famennian, Wocklumeria zone (VI)?

Fig. 8. Jablonna, Carboniferous, Gattendorfia zone (VII).

Fig. 9, 10: Zaremby, Carboniferous, Pericyclus zone (VIII).
(Scales = 1 mm)
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Cyrtosymbole (Waribole) sp. a
(pl. IX, fig. 7, text-pl. VI, fig. 1)

Material. — 4 pygidia from Wocklumeria zone (VI)? of Jablonna,
2 pygidia from the same zone of Galgzice.

Dimensions (in mm):

No. 1G 172.11.142

Length of pygidium .24
Width of pygidium 3.9
Length of axis 2.0
Width of axis 0.9
Description. — Pygidium semicircular, border not differentiated.

Pygidial axis wide (tr.), short (long.), tapering backwards, with nine
rings. Ring furrows in middle part convex posteriorly, bent posteriorly
again at axial furrows. On the pleural lobes six to seven convex ribs.
Pleural furrows deep, wide, interpleural furrows narrow, distinct. Ante-
rior bands of ribs more convex and wider (long.) than posterior ones.
In the longitudinal profile axis prominent, situated horizontally, in the
posterior part distinctly delimited from postaxial part of pygidium. In
transverse profile, axis as well as pleural lobes strongly vaulted.

Ornamentation composed of small, densely spaced granules,

Discussioin. — The pygidia here described resemble those of C. (Wari-
bole) octofera octofera R. & E. Richter, in the slightly radial arrangement
of the pleural ribs, the anterior bands of which are more prominent and
longer (long.) than the posterior ones. The differences concern the shape
of the pygidial axis, which here strongly tapers posteriorly, being sub-
triangular, and the ornamentation composed of pointed, densely spaced
granules which in C. (Waribole) octofera octofera are scale-like and flat.
The ring furrows are sigmoid in the pygidia described here, but not so
in C. (Waribole) octofera octofera. In longitudinal profile the postaxial
part of the pygidium is longer and more downwards sloping in C. (Wari-
bole) octofera octofera than in C. (Waribole) sp. a. Also in transverse
profile the two forms differ in the shape of their pleural lobes, which
in C. (Waribole) octofera octofera are more flat.

The pygidia described here at the same time resemble those of Per-
liproetus marginatus (Minster), and the similarities concern the radial
arrangement of ribs and the sigmoid course of the ring furrows. How-
ever the shape of the pygidia and their longitudinal and transverse pro-
files are different. Also the number of axial rings is smaller in P. mar-
ginatus and the ornamentation is developed as sparsely spaced hemi-

spheric granules.
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Cyrtosymbole (Waribole) sp. b.
(pl. VII, fig. 8; text-pl. V, fig. 6)
Material. — 3 pygidia from Wocklumeria zone (VI)? of Jablonna.
Dimensions (in mm):
No. IG 172.11.23
Length of pygidium

Width of pygidium 2.5
Length of axis .
Width of axis 0.5
Discussion. — Three pygidia from Wocklumeria zone? of Jabionna

are young forms in the meraspis stage, judging from their small dimen-
sions, the larval notch and the well preserved and distinctly separated
first pleural segments .The pygidium figured in pl. VII, fig. 8 is subtrian-
gular, has twelve axial rings and eleven pleural segments, the three
first being distinctly delimited by interpleural furrows, reaching the
pygidial margin. R. & E. Richter (1926)and Maksimova (1955) described
similar pygidia from Famennian (see discussion on p. 86) as Cyrtosymbole
nepia presuming that they were the larval forms .

Subgenus Cyrtosymbole (Macrobole) R. & E. Richter, 1951
Cyrtosymbole (Macrobole) laticampa n.sp.
(pl. X1, fig. 1-5)

Holotype: No. IG 173.11.344; pl. XI, fig. 5 (cranidium).

Type horizon: Carboniferous, Gattendorfia zone (VII).

Type locality: Jablonna, Holy Cross Mountains, Poland.

Derivation of mame: latus — broad, campus — field; because of broad (long.)
preglabellar field. ‘

Diagnosis. — Glabella elongate slightly tapering anteriorly. Occipital
ring wide (long.). Preglabellar field as wide (long.) as occipital ring.
Anterior border flat. Palpebral lobes narrow (tr.) situated half way along
the glabellar length. Librigena with long spine, reaching pygidium. Py-
gidium parabolic, axis wide (fr.), sharply tapering posteriorly. ‘

Material. — 3 nearly entire specimens, 2 cephala, 13 cranidia, ¢ libri-
genae, 4 hypostomata, 22 pygidia from Gattendorfia zone (VII) of Ja-
btonna.

Dimensions (in mm) — see p. 140.

Description. — Glabella elongate, slightly tapering and pointed for-
wards. 3 pairs of faint lateral glabellar furrows. Posterior (S1) bifurcated,
not reaching the occipital furrow. Middle (S;) and anterior (S;) short,
convex forwards. Occipital furrow divided into three parts, middle one
convex forwards, and lateral one directed obliquely forwards. Occipital
ring wide (long.), not tapering laterally. Preglabellar field wide (long.),
1ts width being equal to that of occipital ring (long.) or slightly wider.
Anterior border furrow faint. Palpebral lobes narrow (tr.), strongly cur-
ved; ¢ and y far from axial furrows. Posterior branches of facial sutures,
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IG Mus. cat. no. 173.11. l 173.11. 173.11. | 173.11. ‘ 173.11. 17311 | 1731L
262 344 271 345 371 | 348 | 350
| Length of entire ‘
| specimen —_— — 10.0 — — —: —
Length of cephalon 5.0 4.9 4.1 | 33 2.4 = —
Width of cephalon 7.9 = 7.3 — — — —
Length of glabella 33 3.1 2.7 2.0 1.5 — -
Width of glabella 2.4 2.5 2.1 1.7 09 | - ‘ —
Length of librigenal |
spine = 4.7 _— - — — -
| Length of pygidium = — 22 | = — ‘ 2.4 12
Width of pygidium — == 4.6 — — 4.7 1.9
Length of axis [ = = || i - — 1.9 0.9
Width of axis ‘ — — 1.4 — ‘ - 1.6 0.5

from posterior border furrow to & parallel to axial furrows, anterior
branches divergent; B broadly rounded. In longitudinal profile glabella
convex. Librigena with indistinct lateral border. Posterior border furrow
deep. Librigenal spine very long, reaching pygidium. Visual lobe not pre-
served. Hypostoma elongate with transversely convex central body and
flat border.

Thorax with nine segments. Thoracic pleurae pointed.

Pygidium parabolic, without border. Axis wide (tr.), occupying nearly
one third of pygidial width, strongly tapering posteriorly, convex trans-
versely. Eight to nine axial rings, delimited by shallow ring furrows.
Pleural and interpleural furrows faint.

Ornamentation as small granules sparsely spaced on preglabellar
field, densely on remaining part of cranidium. On librigenae and pygi-
dium ornamentation finer with sparsely spaced granules.

Ontogeny. — The smallest cranidium found (not figured, 1.2 mm
long) is pointed anteriorly. Glabella very slender, preglabellar field
wider (long.) than occipital ring (long.). Cranidium (figured in pl. XI,
fig. 2) is slightly older (2.4 mm long) and less pointed anteriorly. Gla-
bella slender, axial furrows wide (fr.), shallowing forwards. Lateral gla-
bellar furrows very fine. Occipital ring tapering distally. Distance ol y
from axial furrows equal to one-third of basal glabellar width, & slightly
closer to axial furrows. Posterior and anterior branches of facial sutures
slightly divergent. Palpebral lobes somewhat curved, sited opposite
midlength of glabella. The smallest pygidium found (1. 2 mm long; pl. XI,
fig. 1) has narrow (tr.) axis with ten axial rings. Larval notch present.
Eight segments on pleural lobes, first four distinctly delimited by inter-
pleural furrows and produced into short, free spines. Border distinguish-
able only in postaxial part of pygidium, wide and flat.
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Discussion. — C. {Macrobole) laticampa n.sp. differs from all hitherto
described species of this subgenus in having wide (long.) preglabellar
field. R. & E. Richter (1951) described C. (Macrobole) duodecimae on
poorly preserved material, from which a more detailed comparison
with other species is not possible. The reconstruction given by the
authors (R. & E. Richter, 1951, pl. 5, fig. 49) does not appear to the pre-
sent author entirely correct. This concerns especially the course of the
posterior branches of the facial sutures; in all the specimens examined
by the present author in the Senckenberg Museum, these are parallel
to the axial furrows, and on reaching the posterior border furrow bent
sharply outwards, whereas in the reconstruction they are shown as diver-
ging steadily away from the axial furrows, between the turning points
¢ and 0. The cranidium of C. (Macrobole) laticampa is characterized by
similar course of the posterior branches of the facial sutures, as in spe-
cimens of C. (Macrobole) duodecimae.

The ornamentation preserved on the cranidia is in both species iden-
tical. Differences concern: 1) the preglabellar field with a width (long.)
in C. (Macrobole) duodecimae equal to half that of the occipital ring
(Iong.), whereas in the new species it is equal to the occipital ring;
2) length (long.) of the palpebral lobes, the anterior edges of which (v)
in C. (Macrobole) duodecimae are situated opposite the anterior glabellar
furrows (S;), whereas in the new species they are in front of S;. The
posterior margins of the palpebral lobes (¢) are in both species situated
in the same places. There are also differences in the pygidia, for in
C. (Macrobole) duodecimae there is a postaxial ridge (absent in C. (Ma-
crobole) laticampa), the pleural and interpleural furrows are less distinct
in C. (Macrobole) laticampa than in the former species. The librigenae
in the subgenus Macrobole are thus far known only in one species, viz.
C. (Macrobole) blax R. & E. Richter, 1951, and they have a rounded
outline. C. (Macrobole) laticampa has the characteristic librigena of the
genus Cyrtosymbole, produced into a librigenal spine, which is equal to
the cranidial length and reaches as far back as the anterior margin of
the pygidium, C. (Macrobole) laticampa is also somewhat similar to
C. (Waribole) granifera Chlupaé¢, 1961, described from Moravia. Simila-
rities concern the flat anterior border, wide (long.) preglabellar field and
the ornamentation. Differences concern the position of the palpebral
lobes, situated close to the occipital furrow, in C. (Waribole) granifera,
and the shape of the glabella which in the latter species tapers iess and
is broadly rounded anteriorly.

Cyrtosymbole (Macrobole) ?laticampa n.sp.
(pl. XI, fig. 7; text-pl. VIII, fig. 3)

Material. — 3 cranidia from Gattendorfia zone (VII) of Jablonna.
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Dimensions (in mm):
No. IG 173.11.372

Length of cranidium 2.3
Length of glabella 1.2
Width of glabella 14
Discussion. — In the beds yielding C. {Macrobole) laticumpa three

cranidia were found, differing from the latter species in the following
characters: 1) glabella shorter, with lateral glabellar furrows deeply
incised, the posterior ones (S;) reaching the occipital furrow; 2) pregla-
bellar field nearly twice as broad (leng.) as the occipital ring (long.);
3) antericr border narrower (long.), prominent; 4) palpebral lobes shorter
(long.), situated between S; and Sj, strongly curved; 5) posterior and
anterior branches of the facial sutures from points ¢ and v strongly di-
vergent (pl. XI, fig. 7), or with posterior branches along parallel for
a short distance to the axial furrows, and then strongly divergent back-
wards (text-pl. VIII, fig. 3). It is not impossible that these differences
are caused by a strong deformation of the cranidia, which are shortened
and widened. In such a case the preglabellar field should be narrower
than in the typical forms, but this is not the case.

Cyrtosymbole (Macrobole) brevispina n.sp.
(pl. XIII, fig. 2-9, text-pl. VIII, fig. 1,2)

Holotype: No. I1G 173.11.39; pl. XIII, fig. 6; text-pl. VIII, fig. 1 (cranidium).

Type horizon: Carboniferous, Pericyclus zone (VIII).

Type locality: Galezice, Holy Cross Mountains, Poland.

Derivation of name: brevis —- short, spine — spine; librigena with short spine.

Diagnesis. — Glabella broadly rounded in front. Anterior border
convex. Occipital ring with occipital lobes. Anterior branches of facial
sutures short, strongly divergent. Librigena with short spine. Pygidium
with axis rapidly tapering backwards. Eleven axial rings. Postaxial ridge
faint. Surface of cranidium densely covered with minute granules.

Material. — Internal moulds of 30 cranidia, 7 librigenae, 60 pygidia
{rom lower beds of Pericyclus zone (V1II) of Zaremby, and 1 testate
cranidium from Pericyclus zone of Galezice.

Dimensions (in mm):

T [ '|
IG Mus. cat. no. 173.11. | 173.11. | 173.11. ‘ 173.11. 173.11. 173.11. 173.11.

39 1 384 382 378 381 | 710 478
Length of cranidium = 4.5 45 2.8 24 | = | = -
Length of glabella 3.1 32 1.8 1.6 — — —
Width of glabella 2.6 2.5 1.3 1.1 — — —
Length of pygidium — — — — 2.2 | 2.0 1.6
Width of pygidium — — — — 3.5 3.2 2.2
Length of axis — | — — — 1.8 1.7 1.3

Width of axis — — — — 2 09 | 07
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Description. — Cephalon. Glabella elongate, between S; slightly
contracted, broadly rounded in front. Three pairs of lateral glabellar
furrows marked on moulds only. Posterior (S;) not reaching occipital
furrow. Occipital ring broad (long.), flat, not tapering laterally, with
occipital lobes slightly marked on moulds. Occipital furrow deep. Pre-
glabellar field narrow (long.). Anterior border furrow faint. Anterior
border convex, slightly upturned. Palpebral lobes narrow (tr.), curved,
situated slightly behind midlength of glabella. € and ¥ broadly rounded,
distant from axial furrows. Posterior branches of facial sutures parallel
to axial furrows, anterior branches short, divergent; & situated further
out than f. Posterior border short (tr.), convex. In longitudinal profile
occipital ring flat; glabella gently arched, preglabellar field narrow,
concave; anterior border slightly upturned. In transverse profile glabella
gently wvaulted; axial furrows incised; palpebral lobes lower than
glabella. Librigena with slightly marked lateral border. Librigenal spine
short, sharply pointed. )

Hypostoma and thorax unknown.

Pygidium subsemicircular, without border. Axis with eleven rings.
On pleural lobes seven ribs visible. Axis broad (tr.), rapidly tapering
backwards, with postaxial ridge. Pleural furrows deep, broad. Interpleu-
ral furrows weakly marked, somewhat extending laterally. In longitu-
dinal profile axis of pygidium strongly arched, sloping backwards; in
transverse profile axis and pleural lobes vaulted.

Ornamentation. Surface of cranidium densely covered with minute
granules. Surface of librigena and pygidium unknown.

Ontogeny. — Length of smallest known cranidium 2,4 mm (pl. XII7,
fig. 4). During growth the following changes can be observed: 1) glabella
becomes less slender, its frontal part more rounded; 2) lateral glabellar
furrows (S;) at first deep and reaching occipital furrow, later become
shallower and shorter; 3) anterior margin of cranidium in young spe-
cimens strongly pointed, gradually becomes more rounded; 4) palpebral
lobes become more strongly curved. The youngest known pyvgidium
(length 1,6 mm) has a very broad, flat rim and a larval notch distinctly
marked, the axial {furrows are very shallow and only deepened at the
interpleural furrows, the pleural furrows are not marked. It has four
axial rings and three to four pleural segments. The first three pleurae
pointed. The oldest known pygidium (length 2,2 mm; pl. XIII. fig. 9)
has slender axis with eleven rings. Seven pleural segments on pleural
lobes.

Discussion. — C. {Macrobole) brevispina n.sp. shows some resemblance
with C. (Macrobole) duodecimae R. & E. Richter, 1951. These concern
the palpebral lobes which are in both species wider (ir.) than in the re-
maining species of this subgenus. C. (Macrobole) vigilax Chlupa¢, 1961, has
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palpebral lobes of similar shape, but differs distinctly in having a shorter
glabella, and in the divergent course of the posterior branches of the
facial sutures. C. (Macrobole) brevispina and C. (Macrobole) vigiiax have
the same ornamentation. Some resemblances exist between the new
species and C. (Macrobole) blax R. & E. Richter, 1951, especially with
regard to the shape of the glabella and an occipital ring with developed
occipital lobes. The German species differs, however, in possessing a
narrower (long.) preglabellar field, convex anterior border and a libri-
gena with rounded angle. The latter is in C. (Macrobole) brevispina
produced into a sharp, short spine, and both fixigenae and palpebral
lobes are wider (tr.). The pygidia in both species mentioned are similar
in longitudinal and transverse profiles, but they have different propor-
tions, as the pygidia of the Polish species are shorter and wider. Other
resemblances to C. (Macrobole) brevispina are in the similarly shaped
pygidia of C. (Macrobole) duodecimae, which have distinctly marked
interpleural and pleural furrows and a short postaxial ridge. C. (Macro-
bole) brevispina differs from the latter species in having eleven axial
rings, whereas in C. (Macrobole) duodecimae there are eight to nine
rings.

Cyrtosymbole (Macrobole) ?brevispina n.sp.
(pl. X, fig. 1)

Material. — Fragment of internal mould of 1 pygidium from lower
beds of Pericyclus zone (VIII) of Zaremby.

Description. — Eleven axial rings. Pleural segments produced into
short spines. Interpleural furrows narrow, pleural furrows wide .

Text-Pl. VIII

Cyrtosymbole (Macrobole) brevispina n. sp.
Fig. 1. Cranidium, holotype: a lateral view, b anterior view (IG 173.11.39).
Fig. 2. Pygidium: a lateral view, b posterior view (IG 173.11.710).
Cyrtosymbole (Macrobole) ?laticampa n. sp.
Fig. 3. Cranidium, dorsal view (IG 173.11.372).
Typhloproetus kozlowskii n. sp.
Fig. 4. Cranidium, holotype: a lateral view, b anterior view (IG 173.11.500).
Typhloproetus cf. kozlowskii n. sp.
Fig. 5. Cranidium, dorsal view (IG 173.11.554).
?Typhloproetus angustigenalis n. sp.
Fig. 6. Cranidium, holotype, dorsal view (IG 173.11.498).
Fig. 1, 2, 4-6: Zaremby, Carboniferous, Pericyclus zone (VIII).
Fig. 3: Jablonna, Carbonifercus, Gattendorfia zone (VII).

(Scales = 1 mm)

10 Acta Palaeontologica Polonica Nr 1—2
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Discussion. — The mentioned pygidium, preserved as an internal
mould is interesting on account of the presence of seven short spines
along the margin. As the fragmentary pygidium is fairly large (about
2.5 mm long), it is unlikely that the pleurae produced into spines could
represent the future thoracic segments, and the pygidium should not be
interpreted as a transitory pygidium. Shape of axis and character of
interpleural and pleural furrows show that the pygidium could be re-
corded within C. (Macrobole) brevispina.

Cyrtosymbole (Macrobole) cf. brevispina n.sp.
(pl. X111, fig.:1)

Material. — Internal moulds of 7 cranidia from upper beds of Peri-
cyclus zone (VIiI) of Zaremby.
Dimensions (in mm):
No. IG 173.11.741

Length of cranidium 2.0
Length of glabella 1.3
Width of glabella 0.8
Description. — Glabella finger-shaped. Posterior glabellar furrovs

(Sy) strongly incised. Occipital ring tapering laterally. Width of pregla-
bellar field (long.) equal to that oif occipital ring (long.) in its middle
part. Border furrow faint. Anterior border flat, slightly upturned. Anter-
ior margin of cranidium produced into short spine. Fixigenae wide (tr.),
palpebral lobes narrow (tr.), slightly curved; ¢ and vy situated far from
axial furrows. Posterior branches of facial sutures long, parallel to axial
furrows. Anterior branches as long as posterior, slightly divergent, § very
broadly rounded.

Discussion. — The cranidia here described derive from the same lo-
cality as C. (Macrobole) brevispina n.sp., but are found in younger beds.
Because of such larval characters as the anteriorly pointed cranidium,
the posterior glabellar furrows (S;) deeply incised, reaching the occipital
furrow and the laterally tapering occipital ring, the author considers
that the cranidia described represent the young stages. They however
differ in comparison with the young cranidia of C. (Macrobole) brevis-
pina, of the same length, in having the glabella broadly rounded anter-
iorly (whereas it is slightly pointed in tyvpical formsj}, the wider (long.)
preglabellar field, equal to the width (long.) of the occipital ring, the
short spine on the anterior margin of the cranidium (which in typical
forms is merely a point), and the shorter palpebral lobes (long.). In beds
yielding young cranidia of C. (Macrobole) cf. brevispina the adult forms
are very rare and among them no representative of C. (Macrobole) was
found. That is why it is difficult to venture an opinion as to whether the
differences observed are caused by the different specific attribution, or
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lie within the range of intraspecific variation; or lastly whether they
are caused by differences in the state of preservalion.

Cyrtosymbole (Macrobole) cf. blax R. & E. Richter, 1951
(pl. XI1I, fig. 10)
Material. — 4 cranidia from Gattendorfia zone (VII) of Jablonna.
Dimensions (in mm):
No. IG 173.11.349

Length of cranidium 43

Length of glabella 2.9

Width of glabella 2.8 ‘
Discussion. — These cranidia found in the Holy Cross Mountains

have an ornamentation identical with C. (Macrobole) blax from Germa-
ny, consisting of small, densely spaced granules; the course of the facial
sutures and also the convex anterior border delimited from the glabella
by a narrow (long.) preglabellar field are similar. The differences con-
cern the shape of the glabella, which at the level of S; is slightly con-
tracted, and the widlh of the fixigenae, which in C. (Macrobole) cf. blex
are slightly wider. A specimen examined by the present writer in the:
Senckenberg Museum No. SMF X 1442g (R. & E. Richter, 1951, pl. 2.
fig. 17), which was identified by R. and E. Richter as C. (Macrobole)
blax?, has a similarly shaped glabella that is slightly contracted
between S;; it is about twice as long as the cranidia from the Holy Cross
Mountains, and also larger than the remaining German specimens. It
seems that the differences may be due merely to intraspecific variation,
and that both the Polish and the German specimens in question are in
fact conspecific.

Cyrtosymbole (?Macrobole) differtigena n.sp.
(pl. XII, fig. 3-5; text-fig. 5 B)

Holotype: No. I1IG 171.11.77c; pl. XII, fig. 5 (pygidium).

Type horizon: Carboniferous, Gattendorfia zone (VII)?

Type locality: Karczéowka, Holy Cross Mountains, Poland.

Derivation of name: differtus — stuffed, gena — cheek; librigenal angle thick-
ened.

Diagnosis. — Glabella elongate, tapering forwards, with rounded
front. Occipital ring broad (long.), band-like. Preglabellar field absent.
Anterior border narrow (long.), upturned. Palpebral lobes narrow (ir.)
at midlength of glabella. Librigena broad (tr.) with postero-laterally
elongated, swollen angle. Visual surface small, low. Pygidium parabolic
without border. Axis wide (tr.), strongly tapering backwards, with nine
rings.

Material. — Internal and external moulds of 2 cranidia, 3 librigenae,
2 pygidia from Gattendorfia zone (VII)? of Karczowka.

10*
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Dimensions (in mm):

IG Mus. cat. no. 17LIL77b | 1711L77¢
Length of cranidium 3.9 | —
Length of glabella 2.9 | —_
Width of glabella 24 —
Length of pygidium — 4.2
Width of pygidium — 7.3 (?)
Length of axis — 3.3
Width of axis — 2.9 ()

Description. — Cephalon. Glabella elongate, slightly tapering for-
wards, with anterior part rounded. Occipital ring wide (long.), not ta-
pering laterally, Posterior glabellar furrows (S;) distinct, middle (S,) and
anterior (S;) obsolete, No preglabellar field. Border narrow, upturned.
Palpebral lobes narrow, situated opposite midlength of glabella, slightly
curved; € and v close to axial furrows. Posterior branches of facial sutu-
res long, slightly divergent, anterior branches similarly long, divergent.
Librigena wide, with strongly curved lateral outline. Genal angle elon-
gated postero-laterally, inflated distally, with sharply pointed tip. La-

’

M

Fig. 5. — Librigenae with “Cystispina”-like librigenal spine: A Diacoryphe stre-
nuispina n.sp., Holy Cross Mts., Poland; B Cyrtosymbole (?Macrobole) differtigena
n.sp., Holy Cross Mts., Poland; C Cystispina cystispina R. & E. Richter, Harz, Ger-
many (after R. & E. Richter, 1939); D Formonia convexa n.sp., Holy Cross Mits.,
Poland; E Spatulina spatulina (Woodward), England; F Spatulina nasifrons (R. &
E. Richter), Harz, Germany. (Scales = 1 mm)
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teral border in anterior part of librigena narrow (tr.), strongly upturned,
disappearing posteriorly. Posterior border convex. Eye small, low.

Hypostoma and thorax unknown.

Pygidium with parabolic outline, border not differentiated. Axis wide
(tr.), short, sharply tapering posteriorly, not reaching posterior pygidial
margin. In longitudinal profile axis not delimited from remaining part
of pygidium. Nine axial rings with sigmoid posterior margins. Three
ribs on the pleural lobes. Pleural and interpleural furrows extremely
fine.

Discussion. — The species described above has the cranidium typical
of the subgenus C. (Macrobole), with a glabella tapering forward, deeply
incised, wide (long.) posterior glabellar furrows (S,), occipital ring not
tapering laterally and narrow palpebral lobes situated opposite mid-
length of the glabella. The pygidium is also similar to that of C. (Macro-
bole) duodecimae R. & E. Richter and C. (Macrobole) laticampa n.sp.,
but the librigena of the new species is quite different from those occur-
ring in the representatives of C. (Macrobole), having an elongated, inflat-
ed genal angle. A comparison of the external and internal moulds of
the librigena shows that there was no thickening of the exoskeleton
and that between the dorsal exoskeleton and the doublure there was
an empty space, filled up, perhaps, by soft tissue or gas.

R. and E. Richter (1939) described a new genus, Cystispina, from the
boundary of the Pericyclus (VIII) and Goniatites (IX) zones of Keller-
wald. It is characterized by the presence of librigenal spines with in-
flated ends, similar to those occurring in C. (?Macrobole} differtigena.
The only representative of this genus (comp. p. 180), Cystispina cystispina
R. & E. Richter, 1939, has a quite different cephalic pattern from that
of C. (?Macrobole) differtigena. In C. cystispina the wide glabella is
bluntly rounded off, the facial sutures have no t{race of palpebral lobes,
and the fixigenae are wide (tr.). A somewhat differently developed, but
also inflated, spine occurs in Spatulina n.gen. fcomp. p. 180) and their pre-
sence has been ascertained by the present author in the genus Diacory-
phe R. & E. Richter, 1951; they are probably also present in Formonia
R. & E. Richter, 1927 (see discussion on p. 157/158).

Subgenus Cyrtosymbole (Miraboie) nov.

Type species: Cyrtosymbole (Mirabole) kielanae n. sp.

Derivation of name: mirus — wonderful, symbole — suture; because of un-
usual course of facial suture in genus Cyrtosymbole.

Diagnosis. — Glabella elongate, slightly tapering forwards, with
rounded front. Glabellar furrows slightly marked. Occipital ring not
tapering (long.) laterally. No lateral occipital lobes. Palpebral lobes
poorly defined, slightly behind midlength of glabella. Fixigenae broad



150 HALSZKA OSMOLSKA

(tr.). Frontal area broad (long.). No anterior border or anterior border
furrow. Anterior outline of cranidium strongly curved. Posterior
branches of facial sutures long and slightly divergent. Anterior branches
of facial sutures from y to f short and divergent, from § to « very long,
convergent. Visual surface of eye large and only slightly convex.
Librigenal spine long, pointed. Pygidium semicircular with indistinctly
marked border. Axis strongly tapering backwards with ten distinct
rings. Six ribs on pleural lobes. Interpleural and pleural furrows well
marked.

Occurrence. — Carboniferous, Gattendorfia zone (VII)? of Karczow-
ka, Poland.

Discussion. — The new subgenus is erected to include a single species:
C. (Mirabole) kielanae n.sp. C. (Mircbole) is closely related to C. (Wari-
bole) R. & E. Richter, 1926, the common characters being: 1) elongate
glabella, tapering forwards and with a rounded {ront; 2) occipital ring
not tapering (long.) distally; 3) librigena with pointed spine and a large,
slightly convex eye; 4) all the characters of the pygidium.

The new genus differs from C. (Waribole) in: 1) poorly defined pal-
pebral lobes, distant from occipital furrow; 2) broad (tr.) fixigenae;
3) great distance of & and v from axial furrows; 4) course of posterior
branches of facial sutures.

The course of the facial sutures of C. (Mirabole) is similar to that
of Liobole R. & E. Richter, 1949. C. (Mirabole) differs from Liobole in:
1) lack of occipital lobes; 2) course of anterior branches of facial sutu-
res; 3) a shorter pygidium with distinctly marked interpleural and pleu-
ral furrows. C. (Mirabole) can be regarded as a genus with Liobole-like
cranidium and Waribole-like pygidium, though this does not mean, of
course, that C. (Mirabole) is closely related to Liobole. The similar course
of the facial sutures in these two genera must be regarded only as con-
vergernce.

Cyrtosymbole (Mirabole) kielanae n.sp.
(pl. X, fig. 7

Holotype: No. 1G 171.11.78a; pl. X, fig. 7a (cranidium).

Type horizon: Carboniferous, Gattendorfia zone (VII)?

Type locality: Karczowka, Holy Cross Mountains, Poland.

Derivation of mame: in honour of Polish palaeontologist Dr Zofia Kielan-Ja-
worowska.

Diagnosis. — As for subgenus.

Material. — Internal and external moulds of 3 cranidia, 4 librigenae,
4 pygidia from Gattendorfia zone (VII)? of Karczéwka.

Dimensions (in mm):
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IG Mus. cat. no. 171.11.78a 171.11.78b 171.11.78¢
Length of cranidium 33 — 2.1
Length of glabella 2.4 — 1.6
Width of glabella 1.9 — 0.8
Length of pygidium — 1.6 —
Width of pygidium . — 2.4 —
Length of axis — 1.3 —
Width of axis — | 0.8 —
Description, — Cephalon. Glabella tapering forwards, long, with

rounded front. Three pairs of lateral glabellar furrows faintly marked.
Occipital ring broad (long.), not tapering distally, without lateral
occipital lobes. Occipital furrow deep, in middle part convex forwards.
Axial furrows weakly incised, deepened in front of glabella. Anterior
border absent. Frontal area broad (long.) slightly convex. Fixigenae
very broad (tr.). Palpebral lobes weakly curved, situated slightly behind
midlength of glabella; ¢ and y broadly rounded, distant from axial
furrows. Posterior branches of facial sutures divergent, long. Anterior
branches strongly divergent and very short to f, from f to « long,
convergent. Distance a—a small. In longitudinal profile occipital ring
higher than glabella, with prominent node; occipital furrow deeply inci-
sed; glabella almost flat, gently sloping down to frontal area. In trans-
verse profile glabella almost flat, palpebral lobes rising somewhat
outwards. Librigena narrow (tr.), flat, with moderately long spine. Visual
surface of eye large and slightly convex. Doublure of cephalon broad.

Hypostoma and thorax unknown.

Pygidium semicircular, with indistinctly marked border. Axis rapidly
tapering posteriorly with ten rings. First two ring furrows deeper and
wider (long.) than others. On pleural lobes six flat ribs. Interpleural
and pleural furrows fine, but distinct. In longitudinal profile axial rings
distinctly pronounced and convex; postaxial field flat. In transverse
profile axis and pleural lobes gently vaulted; axial furrows incised.

Ornamentation. Surface of cephalon densely covered with very fine
scale-like tubercles, arranged in concentric lines; tubercles along the
outer margin of cephalon pointed. The largest pygidium is smooth, but
smaller ones are covered with pointed tubercles.

Ontogeny. — One of 4 pygidia found in Karczéwka (0.9 mm long)
is smaller than the remaining ones, and provided with the larval notch.
Similar notches were observed in young specimens assigned to other
subgenera of Cyrtosymbole.

Discussion. — The species here described resembles C. (Waribole)
conifera R. & E. Richter, 1926. Similarities concern the shape of the
glabella, and occipital ring, the size and position of the visual lobe,
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as well as the ornamentation. The pygidium of the new species is similar
to those of some rvepresentatives of C. (Waribole) and C. (Macrobole).
The most characteristic feature of the new species is the course of the
facial sutures, which does not occur among the Upper Devonian repre-
sentatives of Cyrtosymbolinae and resembles that of the Lower Carbo-
niferous genus Liobole R. & E. Richter, 1949. The new species also
somewhat resembles the Viséan species Archeagonus aequalis Meyer,
1831. Similarities here concern the pygidial structure, the shape of the
librigena, and also some similarities in the course of the facial sutures,
the posterior branches of which are in A. sequalis divergent, as in our
species, and the palpebral lobes are situated behind the midlength of
the glabella. The differences however are very marked and they concern
the shape of the glabella, which in A. aequalis is longer and more
strongly pointed anteriorly, and the occipital ring which in A. aequalis
is provided with the lateral occipital lobes, that do not occur in our
species.

As to the facial sutures of the new species, distance y—p of the
anterior branches is shorter than fp—«a, whereas in A. aequalis it is vice
versa. The stratigraphic zone yielding C. (Mirabole) kielanae could not
be defined with any certainty. Czarnocki supposed (personal information)
that it corresponds to the passage beds between the Famennian and the
Carboniferous.

Genus Typhloproetus R. Richter, 1913
Typhloproetus kozlowskii n.sp.
(pl. XVII, fig. 2; text-pl. VIII, fig. 4)

Holotype: No. 1G 173.11.500; pl. XVII, fig. 2; text-pl. VIII, {ig. 4 (cranidium).

Type horizon: Carboniferous, Pericyclus beds (VIII).

Type locality: Zaremby, Holy Cross Mountains, Poland.

Derivation of mame: in honour of eminent Polish palaeontologist Professor
Roman Kozlowskai.

Diagnosis. — Anterior outline of cranidium pointed. Glabella vaulted
transversely, tapering forwards and contracted at its midlength. Po-
sterior lateral glabellar furrows (S;) cut off basal lobes (L,). Occipital
ring tapering distally. Palpebral lobes poorly developed with oblique,
vestigial eye-ridge. Fixigenae broad (tr.). Posterior and anterior branches
of facial sutures strongly divergent. Exoskeleton minutely granulated.

Material. — 10 internal moulds of cranidia, 1 damaged external
mould of cranidium from lower and upper beds of Pericyclus zone (VILI)
of Zaremby.

Dimensions (in mm):

No. IG 173.11.500
Length of cranidium . 3.0
Length of glabella 2.0
Width of glabella 1.2
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Description. — Cranidium strongly pointed {frontally. Glabella
slender, finger-shaped, contracted medially. Axial furrows deeply
incised. Two pairs of lateral glabellar furrows are visible, S, cut off the
basal lobes (L,), which occupy less than one-third of the total width (tr.)
of the glabella. S, very short and indistinct. Occipital ring tapers
laterally. Occipitai furrow straight and distinct. Preglabellar field broad
(long.), concave. Anterior margin prominent and upturned. Palpebral
lobes poorly developed, situated behind midlength of glabella. Fixigenae
with trace of oblique eye-ridge. d closer to axial furrows than f. Yo-
sterlor branches of facial sutures short and strongly divergent. Anterior
branches long, at first strongly divergent, becoming long and convergent
after crossing broadly rounded p. In longitudinal profile occipital ring
stands as high as glabella; occipital furrow distinct; glabella horizontal,
sloping gently down; preglabellar field broad (long.) and concave;
anterior border upturned. In transverse profile glabella strongly vaulied,
axial furrows deeply incised, palpebral lobes horizontal.

Ornamentation. On one fragment of external mould of cranidium
ornamentation was observed, consisting of fine granules, densely grouped
on the glabella and less densely on the fixigenae.

Ontogeny. — The young specimens have a more pointed anterior
cranidial margin and glabella with more rounded front, the latter being
also more strongly vaulted transversely than in adult specimens.

Discussion. — Typhloproetus kozlowskii n.sp. differs from the
remaining representatives of this genus in having the axial furrows
strongly incised and the cranidium strongly pointed frontally. It differs
from the single Carboniferous species so far known (Typhloproetus dietzi
R. & E. Richter, 1951) in having 1) a different course of the anterior
branches of the facial sutures, which from point § to o are longer,
2) the palpebral lobes more distinct, with an oblique eye ridge, 3) the
cranidium more pointed frontally, and 4) the finger-like shape of gla-
bella. The resemblances concern here the longitudinal and transverse
profiles. The new species resembles very much the Famennian Typhlo-
proetus subcarintiacus R. Richter, 1913, and T. schindewolfi R. & E.
Richter, 1919. T. kozlowskii resembles T. subcarintiacus in the shape of
the glabella and the course of the anterior branches of the facial sutures.
In the presence of palpebral lobes and the eye ridge it resembles
T. schindewolfi (the specimen figured by R. & E. Richter, 1926, pl. 4,
fig. 53A, as T. schindewolfi? with traces of the eye ridges, lies, according
to the present author, within the range of infraspecific variation).
Pfeiffer (1959) descibed from the Wocklumeria zone (VI) T. hemisphae-
ricus, resembling T. kozlowskii in the contracted glabella. The palpebral
lobes of Pfeiffer’s species are however shorter (long.), and the anterior
as well as the posterior branches of the facial sutures are slightly diver-
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gent. T. kozlowskii resembles also Cyrtosymbole (Calyboie) antedistans
R. & E. Richter, 1926, from the Wocklumeria zone (VI) in shape of
glabella, similar course of the facial sutures and the shape of the
palpebral lobes.

Typhloproetus ?kozlowskii n.sp.
(pl. XVII, fig. 1)

Material. — Internal moulds of 2 librigenae from the lower beds
of Pericyclus zone (VIII) of Zaremby.

Discussion. — In the beds yielding the cranidia described above as
T. kozlowskii n.sp. there were found iwo librigenae, which judging
from the course of the facial sutures, which is very slightly bent around
the palpebral lobe, and long and strongly divergent anteriorly, seem to
be conspecific with the cranidia. The surface of the visual lobe is not
preserved. The librigena is characterized by a wide (tr.) flat doublure
with some longitudinal lists.

Typhloproetus cf. kozlowskii n.sp.
(text-pl. VIII, fig. 5)

Material. — Internal mould of 1 cranidium from upper beds of
Pericyclus zone (VIII) of Zaremby.
Dimensions (in mm):
No. IG 173.11.554

Length of cranidium 2.8
Length of glabella 1.9
Width of glabella 1.9
Discussion. — The cranidium differs from the holotype in possessing

a short, clearly pronounced spine on the anterior margin of the cra-
nidium, and less divergent anterior branches of the facial suture. Lack
of more abundant material of Typhloproetus kozlowskii n.sp. makes
it 1mpossible to determine, whether this cranidium can be included
within the variation range of this species.

?Typhloproetus angustigenalis n.sp.
(pl. XVII, fig. 9; text-pl. VIII, fig. 6)

Holotype: No, IG 173.11.498; text-pl. VIII, fig. € (cranidium).
Type horizon: Carboniferous, Pericyclus zone (VIII).
Type locality: Zaremby, Holy Cross Mountains, Poland.

Derivation of mame: angustus — narrow, gena — cheek; because of narrow
fixigenae.
Diagnosis. — Anterior margin of cranidium strongly curved. Glabella

pear-shaped with three pairs of lateral glabellar furrows weakly marked.
Axial furrows from occipital furrow to S; extremely faint, deepened
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forwards. Occipital ring tapering distally. Preglabellar field almost as
broad (long.) as occipital ring. Fixigenae very narrow (ir.). Facial sutures
almost straight, slightly divergent forwards. No palpebral lobes.

Material. — Internal moulds of 3 cranidia from lower beds of
Pericyclus zone (VIII) of Zaremby.

Dimensions (in mm):

~1G Mus. cat. no. 17311498 | 7175?11.497_‘
Length of cranidium 3.5 3.8 i
Length of glabella 2.5 2.6
Width of glabella 1.7 1.9
Description. — Cranidium with strongly curved anterior outline.

Glabella pear-shaped, broadly rounded anteriorly. Axial furrows from
occipital furrow to S; faintly marked, deepened forwards. Three pairs
of short lateral glabellar furrows weakly developed. Posterior lateral
furrows (S;) bifurcate. Occipital ring narrowing laterally. Preglabellar
field broad (long.), concave. Anterior border slightly upturned. Fixigenae
extremely narrow (tr.) sloping forwards without palpebral lobes. Facial
sutures almost straight, slightly divergent forwards. In longitudinal
profile occipital ring stands as high as glabella; occipital furrow incised;
glabella straight except for steeply sloping front; preglabellar field
broad (long.), concave; anterior border slightly upturned; fixigena slopes
forwards. In transverse profile glabella slightly convex; axial furrows
extremely shallow; fixigenae flat, horizontal.

Discussion. — The three cranidia in the author’s collection differ
quite considerably, though the common features, such as the character
of the axial furrows, shallowing at two-thirds of their length, the narrow
Iixigenae steeply sloping forwards, and the lack of the palpebral lobes,
do not allow one to record them as different species. Facial sutures in
two specimens are slightly divergent forwards (text-pl. VIII, fig. 6),
whereas in the third specimen they are quite straight up to the point
B (pl. XVII, fig. 9). The glabella of the holotype is slightly contracted,
with the lateral glabellar furrows more deeply incised, both these
features not occurring in the remaining specimens. Straight facial sutures
and the narrow fixigenae, steeply sloping forwards, occur in some spe-
cies of Liobolina R. & E. Richter, 1851. However, the quite different
shape of the glabella, which tapers anteriorly, the wide (long.) pregla-
bellar field, and the structure of the occipital ring, show that we are
dealing here rather with convergence than with true relationship. The
above characters show the resemblances with the genus Typhloproetus,
which covers the species characterized by the slight divergence of the
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facial sutures anteriorly (T. hemisphaericus Pleiffer, 1959, and T. schin-
dewolfi R. & E. Richter, 1926). Against the assignment of the above
species to Typhloproetus are the narrow fixigenae and the slender gla-
bella. The type specimen (text-pl. VIII, fig. 6) is also very similar to
Palpebralia brecciae R. Richter, 1913, occurring in the Frasnian zone (I).
The difference in stratigraphic range between the above discussed
species indicates that the similarities here observed may more probably
be due to convergence, than to true relationship.

?Typhloproetus sp.
(pl. XVI, fig. 6)

Material. — Internal mould of 1 librigena from lower beds of
Pericyclus zone (VIII) of Zaremby.

Discussion. — The librigena found in the beds yielding the cranidia
of T. angustigenalis n.sp., on account of the nearly straight course of the
facial suture, could be tentatively assigned to the same species. The
librigena is characterized by the border being very faintly developed
and produced backwards into the long genal spine. The doublure of the
genal spine is very convex. The librigena has a very small visual area.

Genus Formonia R. & E. Richter, 1927
Formonia convexa n.sp.
(pl. XVII, fig. 3-5; text-pl. VII, fig. 9: text-fig. 6, 1)

Holotype: No. IG 173.11.561; pl. XVII, fig. 3; text-pl. VII, fig. 9 (cranidium).

Type horizon: Carboniferous, Pericyclus zone (VIII).

Type locality: Zaremby, Holy Cross Mountains, Poland.

Derivation of name: convexa — arched; because of cranidium strongly arched
in longitudinal profile.

Diagnosis. — Cephalon strongly arched longitudinally, with frontal
spine. Glabella long and narrow, tapering forwards. Axial furrows shal-
low. Only posterior lateral glabellar furrows (S;) present. Fixigenae
broad (tr.). No palpebral lobes. Facial sutures straight. Librigena broad
(tr.) with unusually long librigenal spine. No eye present and there is no
distinct border.

Material. — Internal moulds of 8 cranidia and 3 damaged librigenae
from lower beds of Pericyclus zone (VIII) of Zaremby.

Dimensions (in mm):

| 17311561

IG Mus. cat. no. 173.11.473
Length of cranidium 8.0 ‘ 2.1
Length of glabella 5.1 1.4
Width of glabella 34| 1.0

Description. — Cephalon semicircular without border. Glabella
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slender, tapering forwards, rounded frontally. Axial furrows shallow.
Faintly marked posterior lateral glabellar furrows (S,) cut off basal lobes
(Ly). Middle (S;) and anterior (S;) lateral glabellar furrows absent.
Occipital ring uniformly broad (long.) with median node. Occipital fur-
row deep. Preglabellar region, twice as broad as occipital ring (long.),
strongly concave. Median spine on anterior margin of cranidium. Fixi-
genae strongly vaulted longitudinally, almost as broad (tr.) as glabella

Fig. 6.— 1 Formonia convexa n.sp., reconstruction: a dorsal view, b longitudinal
profile. 2 ?Formonia sp., reconstruction.

at its base. Facial sutures straight, slightly convergent posteriorly. No
palpebral lobes. Width (long.) of cranidial part of posterior border equal
to about one-third that of the occipital ring. In longitudinal profile
occipital ring prominent; glabella strongly arched; preglabellar field
concave; frontal spine almost as long as glabella, strongly arched. In
transverse profile glabella and fixigenae flat and low. Librigena broad,
flat, with steeply sloping backwards posterior part. No eye. Librigenal
spine extremely long, directed out and backwards runs first up and
then slopes down. Its internal mould is in form of a thin roll, but on
external mould librigenal spine is broad (tr.), narrowing near the base,
with slightly “Cystipina” aspect (see text-fig. 5 D).

Discussion. — The new species described here was assigned to the
genus Formonia on account of the striking resemblance to Formonia
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globigenata R. Richter, 1913, which is characterized by a similar shape
of glabella, posterior lateral glabellar furrows (S;) very faintly marked,
similar development of the cranidial part of the posterior border, and
by the strong longitudinal convexity of the cranidium. The distinct
differences concern the anterior border, which in F. globigenata is
strongly upturned, whereas in F. convexa the anterior border is not
developed, and the long, arched spine. In longitudinal profiles the species
in question differ in the convexity of their cranidia, as in Formonia
globigenata the fixigenae are most convex in the anterior part, and in
F. convexa in the posterior part. The librigenae are unknown in
F. globigenata, and in another representative of this genus (F. formosa
R. Richter, 1913) they are narrow (tr.), provided with short spines, while
in the Polish species they are comparatively wide (tr.), produced into
the extremely long librigenal spines. Such long spines have not hitherto
been observed in any Upper Famennian or Lower Carboniferous repre-
sentatives of the Proetidae. Similarly directed, long librigenal spines
occur in the Cambrian Strenuella (Comluella), which Hupé (1953) placed
within the Strenuellinae. Thus the occurrence of such a type of genal
spine in F. convexa could be interpreted as an “atavistic” feature.

In spite of the fact that the cranidia and librigenae described here
were found separately, in the same beds, the present author has no
doubt that they are conspecific, because the course of the facial sutures
is identical and because both parts have the very characteristic feature
of sloping down at the back. Formonia convexa resembles the remaining
species of this genus (e.g. F. formosa R. & E. Richter, 1927, and F. schel-
dana Matern, 1927), only in the course of the facial sutures and the
development of the cranidial part of the posterior border. The three
hitherto known representatives of Formonia were yielded by the oldest
Famennian zones — Cheiloceras (II) and Prolobites (III) of the Rhine
Schiefergebirge. The fourth species described here is found in the Upper
Tournaijsian (Pericyclus zone VIII). There is then a long time interval
between the species.

?Formonta sp.
(Pl. XVII, fig. 6-8; text-pl. VII, fig. 10; text-fig. 6,2)
Material. — Internal moulds of 3 pygidia from lower beds of Peri-
cyclus zone (VIII) of Zaremby.
Dimensions (in mm):

IG Mus. cat. no. 173.11.439 | 173.11.559 173.11.437 |

| Length of pygidium 2.1 1.8 1.4 ‘

Width of pygidium 3.6 29 2.4 ‘
Length of axis 1.5 1.3 1.2

Width of axis 1.2 1.1 0.7 ‘
Length of pygidial spines 1.1 0.8 | 0.4
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Description. — Pygidium subtriangular with pair of postero-lateral
spines. Axis short and broad (tr.), V-shaped, with six or seven axial
rings. Four ribs on pleural lobes. In longitudinal profile the axis is high,
with prominent rings, but the postaxial area is flat. In transverse profile
the axis appears vaulted, and the pleural lobes are gently arched.

Discussion. — The three pygidia found in Zaremby most probably,
from their dimensions, represent late meraspis or early holaspis stages,
with the largest pygidium found representing an adult specimen. In
the smallest pygidium (1.4 mm long; pl. XVII, fig. 6) the pleurae of the
third segment are produced into spines; the pygidium (1.8 mm long;
pl. XVII, fig. 7) is provided with a pair of spines on the second segment,
and the largest (representing presumably the adult one; pl. XVII,
fig. 8) has a pair of spines on the first segment. In all three the length
of the spines is more or less equal to half the length of the pygidium,
which shows that the spines do not disappear with growth of the
pygidium, but grow themselves, The migration of the pygidial spines
forward is most probably connected with the separation of the successive
thoracic segments from the transitory pygidium. The pygidia described
here somewhat resemble pygidia of the known representatives of
Formonia R. & E. Richter, 1927. To the features characteristic of
Formonia belong: short axis, strongly vaulted transversely, with promi-
nent rings, and convex ribs on the pleural lobes. On the other hand,
in the known representatives of Formonia there are no spines on the
pygidia, which are semicircular and not triangular, as are the pygidia
described here. The other feature, differentiating the present pygidia
from the known Formonia species, is the lack of the convex border and
the very slightly transversely vaulted pleural lobes. Formonic is a very
rare genus, recorded thus far from the Lower Famennian only. It seems
reasonable to assume that in the Lower Carboniferous Formonia could
be represented by a spiecies, differing distinctly from the type species
(Formonia formosa R. Richter, 1913). R. and E. Richter (1951) and Erben
(1959) interpreted some morphological features occurring in late proetids
as “atavism” (ie. the secondary eye-ridge, migration of eyes towards
anterior border, etc.). It seems to the present writer that the occurrence
of the postero-lateral spines in the pygidia described here, which very
much resemble those occurring in the Ordovician Ceratopyge Hawle
& Corda, 1847 (family Ceratopygidae Linnarsson, 1869) could also be
interpreted as “atavism”.

In the beds yielding the pygidia described here, cranidia and libri-
genae described as F. convexa n.sp. were found. Most probably the cra-
nidia and pygidia in question are conspecific, for this is also supported
by the presence of spines both in the pygidia and cranidia (frontal spine;
comp. text-fig. 6, 1, 2).
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Genus Drevermannia R. Richter, 1909

Drevermannia moravica minuta n.subsp.
(pl. X, fig. 4-6; text-fig. 7)

Holotype: No. IG 173.11.356; pl. X, fig. 5 (nearly complete cephalon).

Type horizon: Carboniferous, Gattendorfia zone (VII).

Type locality: Jablonna, Holy Cross Mountains, Poland.

Derivation of name: minuta — very small, because of minute dimensions.

Diagnosis. — Glabella elongate, finger-shaped. Posterior lateral
furrows (S;) cut off basal lobes (L;). Facial sutures with faintly marked
palpebral lobes. Fixigenae broad (tr.). Anterior and posterior branches
of facial sutures slightly divergent. Librigena with short spine. No eye.
Pygidium semicircular, with slightly convex, narrow border.

Material. — 1 nearly complete dorsal shield, 2 nearly complete
cephala, 18 cranidia, 10 librigenae, 4 pygidia from Gattendorfia zone
(VII) of Jablonna.

Dimensions (in mm):

‘. 1G Mus. cat. no. l 173.II.3S7| 173.11.356| 173.11.744| 173.11.368| 173.11.365
|
Length of complete dorsal '

. shield 5.7 — — — —
Length of cephalon 2.2 ‘ 1.6 2.4 1.7 —
Width of cephalon — — — 2.3 —
Length of glabella — 1.1 1.7 1.5 —
Width of glabella — 0.7 1.1 0.6 —
Length of pygidium 2.1 — —_ — 1.7
Width of pygidium 2.3 — — — 2.9
Length of axis 1.9 — — — 1.4
Width of axis 0.5 — — — 0,8
Description. — Cephalon nearly semicircular. Glabella long, finger-

shaped. Axial furrows deeply incised. Posterior lateral glabellar furrows
(S1) deep, cut off basal lobes (L;). Middle (S,) and anterior (S;) lateral
furrows weakly developed. Occipital ring very broad (long.) and convex
mesjally tapers and lowers distally. Lateral occipital lobes slightly deve-
loped. Occipital furrow deep, bent anteriorly in middle part. Anterior
border convex, narrow (long.). Preglabellar field as wide as anterior
border. Fixigenae broad (tr.) with slightly marked palpebral lobes,
situated at midlength of glabella. Posterior and anterior branches of
facial sutures divergent. Posterior border slightly developed. In longi-
tudinal profile occipital ring as high as glabella; occipital furrow deeply
incised; glabella horizontal, except for steeply sloping front; preglabellar
field very narrow (long.); anterior border upturned. In transverse profile
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glabella strongly convex; axial furrows deep; fixigenae convex, lower
than glabella; librigena slightly vaulted.

Hypostoma and number of thoracic segments unknown,

Pygidium semicircular with slightly convex, narrow border. Axis
narrower than pleural lobes, does not reach pygidial border. Nine
convex axial rings. Eight ribs visible on pleural lobes. Interpleural and
pleural furrows distinctly marked. In longitudinal profile pygidial axis
horizontal, postaxial region steeply sloping backwards. In transverse
profile axis narrow (ir.), convex; proximal half of pleural lobes horizon-
tal, distal half slopes steeply down. Ornamentation of cranidium consists
of small, widely dispersed tubercles.

Ontogeny. — The smallest cephalon (1.7 mm long; text-fig. 7 B) has
an elongate, cylindric glabella with two distinct pairs of lateral glabellar
furrows. Front of cranidium not pointed. Facial sutures with slightly
marked palpebral lobes. Fixigenae narrower than glabella. Librigenae
with short spines. The smallest pygidium (1.4 mm long) has a long,
narrow axis, pleural lobes strongly vaulted, situated above the flat,
horizontal border, provided with a larval notch.

/—.
| S — |
—_—
A B
Fig. 7. — Drevermanrnia moravica minute n.subsp.; A cranidium, dorsal view

(IG 173.11.744), B young cephalon, dorsal view (IG 173.I1.368). (Scales = 1 mm).

Discussion. — Chlupaé¢ (1956) described from the Pericyclus zone
(VIII) of Moravia a new species Drevermannia moravica. The Polish
subspecies described here is somewhat older stratigraphically, found in
the assemblage of trilobites such as Liobolina and Diacoryphe, indicating
‘Gattendorfia zone (VII). The present subspecies differs from D. moravica
-moravica only very slightly, in the presence of slightly pronounced pal-
pebral lobes, in having lateral occipital lobes less distinctly marked and
glabella narrower in front. In the beds yielding D. moravica minuta
a new species, Liobolina praevia, was found, the young form of which
are extremely similar to D. moravica minuta. The glabella in these

X1 Acta Palaeontologica Polonica Nr 1--2
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young forms (of L. praevia) is of identical shape with D. moravica
minuta, the facial sutures have a similar course with slightly marked
palpebral lobes. The fixigenae are somewhat narrower(tr.) in Liobolina
praevia and the occipital ring narrower (long.) medially. The librigena
has a similar shape, but differs in the lack of spine in L. praevia. The
young pygidia of both species have similar transverse and longitidinal
profiles and differ in the presence of an indistinct border and more
distinct furrows between the axial rings, and on the pleural lobes in
D. moravica minuta.

Genus Liobolina R. & E. Richter, 1951

Liobolina submonstrans R. & E. Richter, 1951, is the most primitive
and the earliest representative of the genus, occurring somewhat
earlier than L. nebuiose R. & E. Richter, 1951 (cf. R. & E. Richter, 1951,
table A). L. submostrans shows some similarities to the Upper Famennian
genus Perliproetus R. & E. Richter, 1926. R. and E. Richter (1951,
table B) noted the possibility of phylogenetic relation between Liobolina
and Perliproetus, accepting however that it is more likely that Liobolina
originated from Cyrtosymbole (Waribole) R. & E. Richter, 1926, through
species similar to C. (Waribole) glacensis (R. Richter). C. (Waribole)
glacensis is a species imperfectly known, represented thus far by two
damaged cranidia, one librigena and one pygidium, and is characterized
by an elongate, cylindrical glabella different from Liobolina. If, on
the other hand, one compares L. submonstrans and Perliproetus
marginatus (Minster), striking resemblances are revealed in the
proportions and shape of the glabella, the size and position of the
palpebral lobes, and longitudinal profiles of the cephala. All these
similarities could hardly be interpreted as due to convergence, and
seem, in the present author’s opinion, to be due to relationship (see
table 7). The presumed relationship between the genera discussed here
would be supported by their stratigraphic range, as Perliproetus occurs
in the Wocklumeria zone (VI) and Liobolina in Gattendorfia zone (VII).
The differences between Liobolina and Perliproetus concern the pygidial
structure: the pygidia of Liobolina have indistinct pleural and interpleu-
ral furrows, and are longer than those of Perliproetus which are distin-
ctly furrowed and have ribs on the pleural lobes radially arranged. The
number of axial rings in Perliproetus varies, and it seems that the radial
arrangement of the pleural ribs is secondary, thus the differences in
pygidial structure can not be regarded as of much significance.

Liobolina apodemata is the most recent representative of the genus
and it occurs in the Pericyclus zone (VIII). It differs distinctly from the
remaining representatives of Liobolina, but recalls Liobole R. & E.
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Richter, 1949, in such features as elongate glabella and wide (tr.) fixi-
genae. R. and E. Richter (1951) supposed that Liobole derives from Lio-
bolina. The present author is of the same opinion since the resemblance
of L. apodemata to Liobole supports the supposition. L. apodemata
can not be regarded as an intermediate form between the genera
Liobolina and Liobole, but seems to represent a species closely related
to such intermediate form. On the other hand, L. apodemata, being the
youngest representative of the genus (stratigraphically), is similar to
the genus Spatulina n.gen (see p. 180), occurring on the boundary of the
Pericyclus (VIII) and Goniatites (IX) zones. It is especially similar to
Spatulina  spatulata (Woodward, 1902), the similarities between
L. apodemata, S. spatulata and S. nasifrons (R. & E. Richter, 1949)
concerning both the cranidium and the pygidium, allow one to assume
that the genera in question are related phylogenetically (see table 7).

Liobolina praevia n.sp.
(pl. XI1I, fig. 2)
Holotype: No. 1G 173.11.63; pl. XII, fig. 2 (complete dorsal shield).
Type horizon: Carboniferous, Gattendorfia zone (VII).
Type locality: Jablonna, Holy Cross Mountains, Poland.
Derivation of mame: praevius — previous, species preceding Liobolina apo-
demata n. sp.

Diagnosis. — Cephalon semicircular with nearly subquadrate glabella.
Fixigenae very narrow (tr.). Axial furrows obsolete. Occipital furrow
slightly incised. No palpebral lobes. Librigena with rounded genal angle
and without eye. Pygidium semicircular with broad (tr.) axis, poorly
delimited posteriorly. Ring furrows, interpleural and pleural furrows
obsolete. Pleural lobes somewhat vaulted.

Material. — 8 complete dorsal shields, 25 cranidia, 29 librigenae,

external mould of 1 hypostoma, 32 pygidia {rom Gattendorfic zone (VII)
of Jablonna.

Dimensions (in mm):

No. IG 173.11.63
Length of complete dorsal

shield 18.8
Length of cephalon 5.3
Length of glabella 4.0
Width of glabella 3.5
Length of pygidium 4.8
Width of pygidium 9.0
Length of axis 3.8
Width of axis 2.6

Description. — Cephalon semicircular, with nearly subquadrate gla-

bella reaching anterior border. Axial furrows obsolete. Lateral glabellar

11*
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furrows not developed. Occipital ring flat, not tapering distally. Occipital
furrow straight and well marked. Anterior border slightly convex, nar-
row (tr.). Anterior margin of cranidium almost straight. No preglabellar
field. Fixigenae narrower (tr.) than occipital ring (lcng.). No palpebral
lobes. Facial sutures straight. Posterior branches, behind posterior border
furrow, directed sharply outwards. Anterior branches faintly divergent.
In longitudinal profile occipital ring flat; occipital furrow incised; gla-
bella flat, sloping steeply down in front; no preglabellar field; anterior
border narrow (long.). In transverse profile glabella together with fixi-
genae forms a weak, uniform vault. Librigena with rounded genal angle.
Lateral border weakly developed. No eye.

Hypostoma elongate, broad (tr.), longitudinally slightly vaulted, with
a pair of short spines on posterior margin. '

Thorax with eight segments. Ends of pleurae rounded, directed sligh-
tly forwards. Pleural furrows weak. Articulating facets broad. Pleural
doublures bear rounded bosses, which are more strongly developed on
central segments.

Pygidium semicircular without furrows. Axis broad (tr.), tapering
gently backwards, axial furrows becoming obsolete posteriorly, no bor-
der. In longitudinal profile pygidium sloping down in an even curve
from front to back. In transverse profile axis weakly convex; axial fur-
rows impressed; pleural lobes vaulted. Doublure of pygidium convex,
narrow, steeply inclined. Surface of exoskeleton smooth.

Ontogeny. — The smallest cranidium (1.8 mm long) has an elongate
glabella with distinct axial furrows, occipital ring convex medially and
tapering laterally, anterior border more prominent than in the adult
forms, and width of fixigenae corresponding to one-third that of glabella.
Palpebral lobes very slightly marked. Librigena with an indistinct border
and slightly pointed librigenal angle. No distinct eye. The smallest
pygidium (2.3 mm long) is distinctly vaulted in transverse and
longitudinal profiles. Pleural and interpleural furrows nearly obsolete.

Discussion. — R. and E. Richter (1939) described from Harz two cra-
nidia as Phillibole? sp. (l.c., fig. 22, 23). Both cranidia belong, in the pre-
sent writer‘s opinion, without doubt to the genus Liobolina R. & E. Rich-
ter. One, figured in fig. 22, is very similar to L. praevia described above.
The only difference concerns the cranidial part of the po-
sterior border, which in L. praevia is longer (tr.). In the specimen figured
by R .and E. Richter (1939, fig. 23) the glabella is more elongate and the
occipital ring wider (long.) in its median part. The differences may be
due to deformation. Because of this deformation it is very difficult to
decide whether they are conspecific with L. praevia n.sp. This species
differs from L. apodemata n.sp. occurring in the Pericyclus zone (VIII)
of the Holy Cross Mountains in having narrower fixigenae and a sub-
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rectangular glabella. Common for both species is the lack of the palpe-
bral lobe. The course of the facial sutures is similar, being more diver-
gent forwards in L. apodemata, and the anterior part of the fixigenae
being wider (tr.). Liobolina nebulosa R. & E. Richter, 1951, occurring in
the Gattendorfia zone (VII) of the Rhine Schiefergebirge, has a similarly
shaped glabella to L. praevia and similarly narrow fixigenae. It differs
from L. praevia in having a pygidium strongly vaulted in longitudinal
prefile and more distinet furrows on the pleural lobes. The characteristic
granulation occurring in the middle part of the occipital ring in L. nebu-
lesa does not.occur in L. praevia.

Liobolina apodemata n.sp.
(pl. XII, fig. 1; XV, fig. 9-11; XVI, fig. 5; text-pl. IX, fig. 1-3)

Holotype: No. 1G 173.11.40; pl. XV, fig. 9; text-pl. IX, fig. 1 (cranidium).

Type horizon: Carboniferous, Pericyclus zone (VIII).

Type locality: Gatlezice, Holy Cross Mountains, Poland.

Derivation of name: apodemata — because of apodema-like process on ventral
surface of posterior margin of occipital ring.

Diagnosis. — Glabella cylindrical, unfurrowed. Axial furrows beco-
ming obsolete posteriorly. Occipital furrow extremely faint. Posterior
border furrow absent. A pair of apodema-like processes, developed on
ventral surface of posterior margin of occipital ring. Palpebral lobes lack-
ing. In longitudinal profile glabella flat for -most of its length, sloping
down at front. Pygidium parabolic. Border faintly. marked. Axis flat,
broad (ir.) only well pronounced in posterior part, with at least ten rings.
Pleural lobes sloping posteriorly, vaulted transversely.

Material. — 1 testate cranidium, internal moulds of 12 cranidia and
6 pygidia from lower and upper beds of Pericyclus zone (VIII) of Gale-
zice and Zaremby.

Dimensions (in mm):

IG Mus. cat. no. | 173.11 173.11 173.11 173.11 173.11 173.11 173.11 :
| 423 422 40 ‘ 421 | 420 432 . 433
Length of cranidium I 8.0 4.9 2.6 2.0 1.6 | — —
Length of glabella 6.0 4.0 2.0 ‘ s | 12 — =
Width of glabella | 4.9 3.1 14 | 08 0.8 — | =
Length of pygidium — = s — — 70. | 52
Width of pygidium — — — — — 10.0 8.2
Length of axis | — — —_ — — | 6.5 4.3
Width of axis | — e == — 3.5 2.5
Description. — Glabella cylindrical, with broadly rounded front, un-

furrowed. Axial furrows not incised, marked as dark lines, front of gla-
bella strongly demarcated by steeper slope of fixigenae. Occipital ring
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flat, broad (long.) not tapering laterally. Occipital furrow hardly visible,
slightly deepening distally. On ventral surface of posterior margin of
occipital ring, near axial furrows, a pair of apodema-like processes is
developed. Preglabellar field absent. Frontal area very narrow (long.),
flat, laterally becoming somewhat concave. Fixigenae narrow (tr.). Their
width equal to about one-fourth of glabellar width (tr.). No palpebral
lobes. Facial sutures almost straight, rapidly divergent only behind occi-
pital furrows. Cranidial part of posterior border short (tr.), posterior
border furrow absent. In longitudinal profile occipital ring slightly higher
than glabella; occipital furrow marked only as extremely faint depres-
sion; glabella horizontal, gently sloping down at front; frontal area nar-
row (tr.), flat. In transverse profile glabella and fixigenae weakly, uni-
formly vaulted.

Librigena, hypostoma and thorax unknown.

Pygidium parabolic, with narrow border, faintly marked. Axis nearly
as broad (tr.) as pleural lobes, with at least ten flat rings. Rings furrows
faintly marked. Tip of axis strongly elevated above pleural region. Pleu-
ral lobes slope steeply laterally and posteriorly. In longitudinal profile
axis almost horizontal, its tip strongly elevated above downward sloping
postaxial region. In transverse profile axis broad (tr.), flat, uniformly
vaulted with pleural lobes. Surface of exoskeleton smooth, mat.

Internal moulds of cranidia (pl. XII, fig. 1). Glabella parallel-sided,
axial furrows shallow, occipital ring broad (long.), sloping forward to
occipital furrow, with central node near posterior margin. A pair of
deep holes, corresponding to strongly developed apocdema-like processes,
present close to posterior extremities of axial furrows. Occipital furrow
shallow, slightly deepened distally. Four pairs of lateral glabellar
furrows faintly marked. S; long, bending strongly backwards. L, very
long. Their length (long.) almost twice the width (long.) of occipital
ring. S; and S; curved, short, S; marked only as shallow pits. Posterior
borders curving strongly backwards projected beyond posterior margin
of occipital ring.

Text-Pl. IX

Liobolina apodemata n.sp.
Fig. 1. Cranidium, holotype: a lateral view, b anterior view (IG 173.11.40).
Fig. 2. Young cranidium: a lateral view, b anterior view (IG 173.11.420).
Fig. 3. Pygidium: a lateral view, b posterior view (IG 173.11.431).

Liobole zarembiensis n.sp.
Fig. 4. Young cranidium: a lateral view, b anterior view (IG 173.11.613).
Fig. 5. Pygidium: a lateral view, b posterior view (IG 173.11.41).

Fig. 1-5: Zaremby, Carboniferous, Pericyclus zone (VIII).
(Scales = 1 mm)
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Ontogeny. — The length of the smallest known cranidium (pl. XV,
fig. 10) is 1.6 mm. It is characterized by an upturned anterior margin
and concave, narrow (long.) frontal area. Glabella slim, parallel-sided,
with rounded front and weakly marked lateral glabellar furrows. Occipi-
tal ring convex, slightly tapering distally, with centrally situated node.
Occipital furrow straight, well defined with deepened lateral parts. Axial
furrows shallow, distinct. Holes corresponding to processes on ventral
surface of posterior margin of occipital ring not marked. Fixigenae
arched longitudinally with weakly developed eye ridges running obli-
quely backwards from S; to lateral margin of fixigenae. Facial sutures
straight divergent only near extremities. On larger cranidium (length
2.0 mm,; pl. XV, fig. 11; text-pl. IX, fig. 2) axial furrows faintly defined,
occipital ring weakly convex, with node close to posterior edge of occipi-
tal ring. Faintly marked holes at posterior extremities of axial furrows.
Eye ridges well marked. A cranidium, 4.5 mm in length, already has the
typical adult appearance (deep holes at posterior extremities of axial
furrows, very broad (long.) occipital furrow, and forwards sloping occi-
pital ring with node near posterior margin), but still retains the faint
eye ridge.

Discussion. — The internal moulds of the cranidia differ from the
testate specimen in the following details: 1) occipital ring, flat on
external surface, slopes up from the occipital furrow to the posterior
margin in the internal mould; 2) occipital node, low and situated on
middle of occipital ring of the testate specimen, is prominently placed
on the posterior edge of the cranidium in internal moulds; 3) axial
furrows do not deepened at their posterior extremities on the external
surface, on the internal mould they deepen here into a pair of deep
‘holes. This means that: a) the thickness of the integument decreases
towards the middle of the occipital ring, and is very thin on the node;
b) the integument is very thick along the posterior margin of the
cranidium (as is usual in the genus Liobole); ¢) a pair of processes is
developed on the posterior extremities of the axial furrows, on the
internal surface of the test. Such a construction of the occipital ring
has, of course, its explanation in the mechanics of the exoskeleton.
Probably, it has something to do with the junction between cephalon
and thorax. A similar construction of occipital ring is found in the
Ordovician genus Dimeropyge Opik, 1937. R. and E. Richter (1951)
erected the genus Liobolina, including two species: L. submonstrans
R. & E. Richter, 1951, and L. nebulosa R. & E. Richter, 1951. L. apode-
mata n.sp. differs from both species mentioned here by having a very
faint occipital furrow and by the lack of palpebral lobes. In lon-
gitudinal profile L. apodemate is identical with L. submonstrans, having
the fixigenae more strongly vaulted, however. L. apodemata recalls
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L. submonstrans in the shape of the glabella and the degree of
obsolescence of the lateral glabellar furrows, but the longitudinal
. profiles of both cranidia are different, as in L. apodemata the cranidium
is nearly flat, whereas in L. nebulosa it is convex. The pygidium of the
new species recalls that of L. submonstrans in the shape of the axis
and in longitudinal profile. L. apodemata differs from L. preevia,
described here from the Gattendorfia zone of the Holy Cross Mountains,
in having a more elongate glabella, wider (tr.) fixigenae, anterior
branches of the facial sutures more strongly divergent, wide (long.)
occipital ring and shallower occipital furrow. The pygidium of
L. apodemata is elongate, and semicircular in L. preevia. L. apodemata
occurs later than any other representative of this genus, being found
in the trilobite assemblage with Liobole glabroides glabroides R. & E.
Richter, 1949, and other species of this genus, which defined the age
of these beds as Pericyclus zone. The remaining species of Liobolina
occur in the Gattendorfia zone (VII).

Genus Liobole R. & E. Richter, 1949

Liobole glabroides glabroides R. & E. Richter, 1949
(pl. XIV, fig. 6; pl. XVI, fig. 1)

1949. Phillibole (Liobole) glabroides R. & E. Richter, R. & E. Richter, Die Trilo-
biten..., p. 82, pl. 2, fig. 23-26; pl. 3, fig. 30-35; pl. 4, fig. 40; pl. 5, fig. 42.
Material. — Internal moulds of 3 cranidia and 4 librigenae from

lower beds of Pericyclus zone (VIII) of Zaremby.

Dimensions (in mm):

No. 1G 173.11.567

Length of cranidium 16.3
Length of glabella 12.9
Width of glabella 9.2
Discussion. — The Polish specimens of this species differ from the

German material from Belecke (R. & E. Richter, 1949, pl. 3, fig. 24, 25)
only in the more divergent posterior branches of the facial sutures. The
apparent differences compared with the holotype (R. & E. Richter, 1949,
pl. 3, fig. 30), e.g. the more cylindrical shape of the glabella and the lack
of any narrowing opposite S; in the Polish specimens, are probably due
to the poor state of preservation.

Liobole zarembiensis n.sp.
(pl. X1V, fig. 1,2; XV, fig. 5-8; XVI, fig. 2,3; text-pl. IX, fig. 4,5)

Holotype: No. I1G 173.11.610; pl. XV, fig. 8 (internal mould of cranidium).
Type horizon: Carboniferous, Pericyclus zone (VIII).

Type locality: Zaremby, Holy Cross Mountains, Poland.

Derivation of name: zarembiensis — found in Zaremby.



170 HALSZKA OSMOLSKA

Diagnosis. — Glabella nearly parallel-sided, slightly conctracted bet-
ween S;. Anterior margin of cranidium slightly upturned. Frontal area
narrow (long.), concave. No border or border furrow. Palpebral lobes
gently curved, long, slightly in front of midlength of glabella. Posterior
border very long (ir.), curving backwards.

Material. — Internal moulds of 45 cranidia and 60 pygidia from lower
and upper beds of Pericyclus zone (V1II) of Zaremby, 1 testate pygidium
from the same zone of Galezice.

Dimensions (in mm):

IG Mus. cat. no. ‘ 173.11. | 173.11. ‘ 173.11. ‘ 17300 | 17311 | 17301 | 173.11. | 173.1L
611 ‘ 612 610 608 614 613 606 | 575
Length of cranidium = 9.5 ‘ 65 | 50 | 4l 3.2 2.6 ‘ 1.9 —
Length of glabella 6.5 52 | 38 33 2.8 1.8 14 —
Width of glabella 49 4.1 2.7 2.2 1.9 1.2 0.7 .
Length of pygidium — — — ‘ —_ — — | = 14.5
Width of pygidium — — — — — — — | 200
Length of axis — — —_ — — — — 12.9
Width of axis - — | o= [ = — |l - - 6.6
Description. — Glabella well defined, almost parallel-sided, a little

contracted between anterior lateral furrows S;. Three pairs of lateral
glabellar furrows distinct. Occipital ring broad (long.), high, with pro-
minent median node on posterior margin. Occipital lobes strongly mar-
ked. Occipital furrow broad, with distinctly marked division into three
parts. Frontal area narrow (long.), concave. No border or border furrow.
Anterior margin of cranidium upturned. Fixigenae broad (tr.). Palpebral
lobes narrow (tr.), gently curved, slightly in front of midlength of gla-
bella. Their length (long.) equal to length (long.) of basal lobes (L,);
¢ and vy broadly rounded, far from axial furrows; 3 broadly rounded;
nearer axial furrows than 3. Posterior borders unusually long (tr.), and
curving backwards, their ends projecting beyond posterior margin of
occipital ring. Posterior branches of facial sutures long, run parallel to
axial furrows at first, then diverge backwards and bend outwards. Ante-
rior branches of facial sutures short, divergent at first then turning
inwards and cutting anterior margin of cranidium almost opposite axial
furrows. In longitudinal profile occipital ring higher than glabella, with
very prominent node; occipital furrow incised; glabella gently arched,
frontal area narrow (long.), concave, anterior margin of cranidium up-
turned. In transverse profile glabella slightly vaulted, higher than flat
palpebral lobes.

Librigena, hypostoma and thoraxr unknown.

Pygidium, probably belonging to this species, subsemicircular, with
faintly marked border. Axial furrows deep. Axis long, prominent, ending
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just in front of border, occupying one-third of width (tr.) of pygidium.
Thirteen to fourteen flat rings. On pleural lobes only first rib visible.
In longitudinal profile axis horizontal, with distinctly limited end;
postaxial region gently sloping down. In transverse profile axis and
pleural lobes strongly vaulted, separated by deeply incised, broad (tr.)
axial furrows. Doublure narrow, convex, steeply inclined.

Variation within the species concerns the following characters:
1) palpebral lobes are usually situated slightly before midlength of
glabella, but on some specimens they are further forwards (pl. XIV.
fig. 1); 2) posterior branches of facial sutures generally run parallel to
axial furrows at first, but in a few cases they are strongly divergent
posteriorly after passing ¢ (pl. XIV, fig. 2); 3) glabella is usually long,
cylindrical, sometimes contracted slightly between lateral glabellar
furrows S3, but on one specimen it is shorter contracted distinctly bet-
ween S; (pl. XIV, fig. 1).

Ontogeny. — The smallest known cranidium (length 1.8 mm; pl. XV.
fig. 5) possesses a slightly pointed anterior margin, somewhat upturned;
frontal area concave as in adult specimens. Occipital ring convex, taper-
ing laterally. Occipital furrow deepened near axial furrows. Glabella
slender, elongate, broadest across basal lobes, then narrowing, parallel-
-sided with rounded front. Three pairs of short lateral glabellar furrows;
posterior (S;) cutting off basal lobes. Their width (tr.) is less than one-
third of basal width (tr.) of glabella. Palpebral lobes indistinctly marked,
short (long.), opposite midlength of glabella. Posterior borders long
(tr), their ends not projecting beyond posterior margin of occipital
ring. Posterior branches of facial sutures, between posterior border fur-
rows and ¢ parallel to axial furrows, and between v and B as long as
anterior branches; § sharply marked, nearer axial furrows than 3. In the
next known growth stage (length 2.6 mm; pl. XV, fig. 6) anterior margin
of cranidium is still somewhat pointed, but the glabella has the shape
typical of adult specimens — nearly parallel-sided, not expanded at the
base. Posterior lateral furrows (S;) cutting off less than one-third width
(tr.) of the glabella. Occipital ring only faintly tapering laterally. Occi-
pital furrow divided into three parts. Palpebral lobes longer than on
preceding specimen, but also indistinctly marked. Posterior branches of
facial sutures parallel to axial furrows at first, then becoming divergent
posteriorly. Anterior branches shorter, divergent; § somewhat rounded
in the same line as 3. The next known growth stages show stronger cur-
ving of palpebral lobes (0 situated more outwards than f) and projection
of the posterior border beyond the posterior margin of occipital ring.
Cranidia have a broadly rounded anterior margin, width (ir.) of basal
lobes (L;) equal to one-third width of glabella.

Discussion. — Liobole zarembiensis n.sp. described above is in some
features somewhat intermediate between the two German representa-
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tives of Liobole, viz. L. subaequalis (Holzapfel) from Erdbach and L. gla-
broides glabroides R. & E. Richter from Bilstein. The table below
compares the cranidia of three species in question. Pygidia were not

taken into account, as they do not differ distinctly.

—
Frontal area

i
| Shape of glabella

| Lateral glabellar
furrows

: L.glabroides glabroides| L. zarembiensis

flat concave

tapering forwards, di-
stinctly contracted
between S,

slightly
| between S,

four, distinctly visible

contracted

three, distinctly visible

Occipital furrow

Occipital ring

Longitudinal
| of glabella

Palpebral lobes

facial sutures

profile

Posterior branches of

Posterior border

nearly parallel-sided,

divided
parts

into three | divided

parts

into three

|
L. subequalis |

flat

slightly tapering

| absent, or extremely

aint

with occipital lobes | with occipital lobes

horizontal, with stéep- | horizontal, with steep-
ly sloping front ly sloping front

slightly in front of mid-
length of glabella,
long, gently curved

opposite midlength of
glabella, short

sharply marked
f# more distant from ﬁ closer axial furrows
axial furrows than ¢ | than é

rounded

without occipital

almost straight
lobes
|
|

gently lnclmed down
forwards, anterior
part not very steep

slightly in front of
midlength of glabel-
la, long

rounded

B as distant from
axial furrows as ¢

between midlength of
| basal lobes and e
| parallel to axial fur-
! rows, then divergent

parallel to axial fur-
rows

between midlength of
basal lobes and ¢
parallel to axial fur-

rows, then divergent

long(tr.), not project-
ing beyond posterior
margin of occipital

| ring

long (tr.), projecting
beyond posterior mar-
gin of occipital ring

long (tr.), projecting
béyond posterior
margin of occipital
ring

Liobole barilliformis n.sp.
(pl. XIV, fig. 5)

Holotype: No. I1G 173.11.679; pl. X1V, fig. 5 (cranidium).
Type horizon: Carboniferous, Pericyclus zone (VIII).
Type locality: Zaremby, Holy Cross Mountains, Poland.

Derivation of mame:

glabella.

barilliformis — Dbarrel-shaped, from the shape of the
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Diagnosis. — Glabella broad, barrel-shaped. Three pairs of glabellar
furrows strong. Occipital ring arched transversely. Cranidium broadly
rounded anteriorly. Palpebral lobes opposite midlength of glabella. Fi-
xigenae sloping backwards.

Material. — Internal moulds ol 4 cranidia from lower beds of Peri-
cyclus zone (VIII) of Zaremby.

Dimensions (in mm):

No. IG 173.11.679

Length of cranidium 8.2
Length of glabella 6.8
Width of glabella 4.6
Description. — Glabella widens slowly forwards for half its length,

then slightly narrows anteriorly, with broadly rounded front. Three
pairs of lateral glabellar furrows well marked. Posterior (S;) bifurcate,
middle (S;) nearly as long as preceding, but not reaching axial furrows,
anterior (S;) shorter, more distant from axial furrows than S,. Axial
furrows faintly marked. Occipital ring very high in middle part, then
steeply sloping distally. Occipital furrow wide (long.), shallow, with
lateral parts curved forwards, deeper. No border or border furrow.
Frontal area narrow (long.), flat. Fixigenae broad (ir.), from S; to po-
sterior border strongly inclined downwards. Palpebral lobes opposite
midlength of glabella. Posterior branches of facial sutures parallel to
axial furrows at first, then diverging posteriorly. Anterior branches
very short, divergent; ¢ and y broadly rounded; 8 more outwards than f,
both sharply marked. In longitudinal profile occipital ring higher than
glabella, with prominent node; occipital furrow broad (long.) and shallow,
profile of glabella flat, strongly curved down in front to a flat, horizon-
tal frontal area. In transverse profile glabella vaulted and higher than
flat horizontal palpebral lobes.
Librigena, hypostoma, thorax and pygidium unknown.

Discussion. — Liobole barilliformis n.sp. is similar to L. zarembiensis
n.sp. in the course of the facial sutures, the position of the palpebral
lobes and the lateral glabellar furrows. The differences concern the
shape of the glabella, which in L. zarembiensis is elongate, the axial
furrows being almost parallel, whereas in L. barilliformis it is shorter
and barrel-shaped. The characteristic features of the two new species
are the strong downwards slope of the occipital ring distally, and the
downwards inclination posteriorly of the fixigenae. Such features among
representatives of the Liobole occur only in L. coalescens R. & E. Richter,
1949. The occipital and posterior border furrows which are nearly obso-
lete in L. coalescens, are very shallow in L. barilliformis. The differences
concern the position of the palpebral lobes which in L. coalescens are
shifted more forward, the longitudinal profile which in the new species
is more flat than in L. coalescens, and the transverse profile: in L .coa-
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lescens the glabella, palpebral lobes and fixigenae form a continuous
arch, whereas the glabella is higher than the palpebral lobes in L. baril-
liformis. The cranidia of L. coalescens described by R. and E. Richter
(1949) were preserved as exoskeletons, whereas the new species described
here is known from internal moulds only. May be the differences be-
tween the exoskeletons of both species would be smaller. In the beds
yielding L. barilliformis there occur pygidia similar to those of L. coales-
cens, described here as Liobole aff. coalescens. It is possible that the
cranidia of L. barilliformis and the pygidia in question are conspecific.

Liobole aff. coalescens R. & E. Richter, 1949
@l. XVI, fig. 4; text-fig. 8)

Material. — Internal moulds of 9 pygidia from lower beds of Peri-
cyclus zone (VIII) of Zaremby.

Dimensions (in mm):
No. 1G 173.11.657

Length of pygidium 15.3
Width of pygidium 20.0
Length of axis 14.5
Width of axis 6.8
Description. — Pygidium parabolic, without border. Axial furrows

faintly marked. Axis long, flat, with fifteen to sixteen rings, posterior
margins of which are curved forwards mesially. On pleural lobes only

A B8

Fig. 8. — Liobole aff, coalescens R. & E. Richter; pygidium: A lateral view, B po-
sterior view (IG 173.11.657). (Scales = 1 mm).

first half-rib visible. In longitudinal profile axis horizontal with pro-
minent tip; postaxial region flat, slightly sloping backwards. In trans-
verse profile pygidium somewhat vaulted, axis not demarcated from
pleural lobes. Doublure gently convex.

Discussion. — Polish specimens differ from L. coalescens described
by R. and E. Richter in the following features: 1) the pygidium is less
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vaulted; 2) the doublure is slightly convex, whereas in the German forms
it is strongly convex and directed nearly perpendicularly to the pygidial
surface. In the beds yielding L. aff. coalescens no cranidia of the same
species were found. This may be due to the fact that cranidia are on
the whole less common than pygidia, or as stated on p. 174, the pygidia
might be conspecific with the cranidia of L. berilliformis n.sp.

Liobole sp. a
(pl. X, fig. 8)

Material. — Internal moulds of 3 cranidia from lower beds of Peri-
. cyclus zone (VIII) of Zaremby.

Dimensions (in mm):
No. 1G 173.11.637

Length of cranidium 5.2
Length of glabella 4.0
Width of glabella 2.9

Description. — Glabella slightly tapering with almost obtuse front.
Axial furrows faintly defined. Lateral glabellar furrows weakly deve-
loped. Occipital ring with well marked lateral occipital lobes. No border
or border furrow. Frontal area very narrow (long.). Palpebral lobes
lacking. Posterior branches of facial sutures parallel to axial furrows,
anterior branches slightly divergent; § rounded. Fixigenae broad (tr.).
In longitudinal profile the occipital ring stands as high as the glabella;
the latter is horizontal sloping down frontally to narrow (long.), flat,
frontal area. In transverse profile glabella slightly vaulted, fixigenae flat.

Discussion. — The cranidia described above are very interesting on
account of the entire lack of palpebral lobes. This feature, unknown
in Liobole, is common in the genus Liobolina. Also the trend towards
the disappearance of the lateral glabellar furrows and the broadly round-
ed front of the glabella, characteristic of Liobole sp. a, are common in .
the genus Liobolina. However the remaining features characterizing
Liobole sp. a, such as the presence of the occipital lobes, and wide (tr.)
fixigenae, are characteristic of Liobole. On account of the scantiness of
the material, which is poorly preserved, it is impossible to venture an
opinion whether the similarities between the form described here and
Liobolina are due to their close relationship.

?Liobole sp. b
(pl. X1V, fig. 4)

Material. — Internal mould of 1 pygidium from lower beds of Peri-
cyclus zone (VIII) of Zaremby.
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Dimensions (in mm):

No. 1G 173.11.562

Length of pygidium 5.1
Width of pygidium 7.5
Length of axis 4.2
Width of axis 2.9
Description. — Pygidium parabolic, without border. Axis narrow (tr.)

with thirteen well defined rings. Six ribs visible on pleural lobes. Inter-
pleural furrows faint, pleural furrows wide, distinctly marked. Doublure
flat, broad. In longitudinal profile axis horizontal with well defined tip.
Postaxial region sloping slightly down backwards. In transverse profile
axis narrow (ir.), high, pleural lobes gently vaulted.

Discussion. — The pygidium described here differs from the known
representatives of Liobole in having a convex axis with distinct rings
and in having interpleural and pleural furrows on the pleural lobes.

[y

Liobole sp. ¢
(pl. XV, fig. 3)

Material. — Internal moulds of 38 cranidia [rom upper beds of Peri-
cyclus zone (VIII) of Zaremby.
Dimensions (in mm):
No. IG 173.11.745

Length of cranidium 0.9
Length of glabella 0.6
Width of glabella 0.4
Description. — Glabella tapering forwards with rounded front. Three

pairs of lateral glabellar furrows deep, short; posterior (S;) cut off basal
lobes. Occipital ring slightly tapers distally. Preglabellar field narrow
(long.). Anterior border upturned. Fixigenae broad, eye ridge distinct.
Palpebral lobes short (long.), opposite midlength of glabella, triangular.
Posterior branches of facial sutures long, strongly divergent, anterior
branches shorter, divergent.

Discussion. — The cranidia described here are similar to the young
cranidia of L. zarembiensis n.sp. in the shape of the glabella with distinct,
cut off basal lobes, and in the shape and position of the palpebral lobes
provided with eye ridges. These features and the small dimensions of
the cranidia allow one to assume that we are dealing with the young
forms of Liobole. As the glabella is shorter, the fixigenae are wider
(tr.) and the posterior branches of the facial sutures more strongly diver-
gent than is characteristic of L. zarembiensis, the cranidia in question
must be considered as belonging to a different species. Bul since older
cranidia of them are not known (the beds yielding them contain only
adult specimens of L. zarembiensis in small numbers), they must be
recorded for the time being as Liobole sp. c.
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Lioboie sp. d
(pl. XV, fig. 4)

Material. — Internal moulds of 17 cranidia from upper beds of Peri-
cyclus zone (VIII) of Zaremby.
Dimensions (in mm):
No. IG 173.11.743

Length of cranidium 1.5
Length of glabella 1.0
Width of glabella 0.6

Description. — Cranidium pointed anteriorly. Glabella élightly finger-
-shaped. Posterior lateral glabellar furrows (S,;) deep, cutting off basal
lobes. Occipital ring broad (long.) and convex mesially, tapering distally.
Preglabellar field as broad (long.) as occipital ring. Anterior border sligh-
tly upturned. Fixigenae broad (ir.) with developed eye-ridge. Palpebral
lobes narrow (tr.), slightly curved approximately opposite midlength of
glabella; ¢ and v indistinctly marked. Anterior and posterior branches of
facial sutures divergent.

Discussion. — The young cranidia described here have been assigned
to the genus Liobole on account of their similarities — as far as the
shape of glabella and the presence of a distinct eye ridge go — with
the young cranidia of L. zarembiensis n.sp. The specific characters are
not yet distinctly pronounced in these young stages of cranidia, so that it
is impossible to decide to which species they should be assigned.

Genus Diacoryphe R. & E. Richter, 1951
Diacoryphe strenuispina n.sp.
(pl. X1, fig. 6; XII, fig. 6, 7; text-pl. VII, fig. 8; text-fig. 5 4)

Holotype: No. 1G 173.11.332; pl. XII, fig. 6 (cranidium).

Type horizon: Carboniferous, Gattendorfia zone (VII).

Type locality: Jabtonna, Holy Cross Mountains, Poland.

Derivation of name: strenuus — strong, spina — spine; because of thick libri-
genal spine.

Diagnosis. — Axial furrows paorly marked. Occipital furrow faint.
Preglabellar field broad (long), slightly concave. Palpebral lobes very
narrow (tr.) opposite midlength of glabella. Librigena with small eye
and strong, thick librigenal spine.

Material. — 1 damaged complete dorsal shield, 2 damaged cephalons,
3 cranidia, 1 hypostoma, 7 librigenae, 2 pygidia from Gattendorfia zone
(VII) of Jablonna.

Dimensions (in mm) — see p. 178.

Description. — Cephalon. Glabella tapering forwards, with slightly
rounded front. Axial furrows extremely faint. Occipital ring narrow
(long.), not tapering distally. Occipital furrow very shallow. Preglabellar
field concave, twice as wide (long.) as occipital ring. Anterior border

12 Acta Palaeontologica Polonica Nr 1—2
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1G Mus. cat. no. ‘ 17341 | 173 | oamsan | 17
331 332 325 323
Length of cranidium w 9.8 4.0 ‘ 39 -
Length of glabella ‘ 6.4 2.7 | 26 —
Width of glabella 5.2 1.8 — -
Length of pygidium —_ . — - 2.6
Width of pygidium - — - 3.9
Length of axis — — - 1.7
| Width of axis — = | — | 2.3

somewhat upturned, with three to four lists. Fixigenae narrow (tr.),
palpebral lobes, situated opposite midlength of glabella, slightly curved,
narrow (tr.). Posterior branches of facial sutures parallel to axial
furrows. Anterior branches between y and f§ long, divergent, between 3
and « long, convergent; B broadly rounded. Distance a—a small.
Posterior border flat, very short (tr.).

Librigena narrow (tr.), flat, with sharply marked border and very
small, low visual area. Librigenal spine thick, strong, with pointed tip.
Its length equal approximately to that of glabella. Librigenal doublure
broad, very convex.

Hypostoma of cyrtosymbolid type. Thorax poorly known. Pygidium
semicircular with short, nearly triangular axis. Seven axial rings. Post-
axial ridge slightly marked. Ribs on pleural lobes hardly visible.

Discussion. — The genus Diacoryphe R. & E. Richter, 1951, included
two species up till now: D. pfeifferi R. & E. Richter, 1951 (type species)
and D. gloriola R. & E. Richter, 1951. D. strenuispina n.sp. described here
has small but distinect eyes, and wide and strong librigenal spines, similar
to those occurring in Spatulina n.gen. (see p. 180). Both {features
distinguish the new species from D. pfeifferi. The cranidial structure is
similar however in both species. The cranidium of the Polish species
differs only in having distinct, though narrow (tr.) palpebral lobes which
are absent in D. pfeifferi. The pygidium of the new species is similar
to that in D. pfeifferi, differing in having narrower (tr.) pleural lobes
and a less prominent postaxial ridge. D. gloriola is so far known as
a single cranidium only. The new species differs from it in having less
distinct axial and lateral glabellar furrows. The resemblances of both
species concern the shape of their palpebral lobes, points v being however
in D. strenuispina situated further away from the axial furrows than in
D. gloriola.

Trilobites sp. a
(pl. X1V, fig. 3)

Material. — Internal moulds of 4 damaged pygidia from lower beds
of Pericyclus zone (VIII) of Zaremby.
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Dimensions (in mm):
No. IG 173.11.566

Length of pygidium 6.6
1/2 width of pygidium 6.8
Length of axis 4.8
Width of axis 4.1

Description. — Pygidium very broad (ir.) and short (long.). Pygidial
margin upturned. Axis as broad as pleural lobe, with eight rings and
well defined tip. Axial rings flat. Ring furrows shallow, deepened near
axial furrows. Postaxial region approximately twice as broad (long.)
as axial ring (long.). No pleural and interpleural furrows on pleural
lobes. Surface of internal mould finely and densely granulated.

Discussion. — The pygidium described here cannot be assigned to
any known Carboniferous genus on account of lateral elongation (tr.)
and its characteristic upturned pygidial margin.

Trilobites sp. b
(pl. XV, fig. 2)

Material. — 1 fragment of internal mould of small pygidium from
upper beds of Pericyclus zone (VIII) of Zaremby.
Dimensions (in mm):
No. IG 173.11.745
Length of pygidium 1.5

Description. — Pygidium. Axis with seven rings. On pleural lobes
pleurae distinctly separated with pointed ends.

Discussion. — The fragmentary pygidium represents (judging from
its small dimensions and the presence of distinctly separated pleurae
with pointed ends) a transitory pygidium. The beds yielding the
pygidium contain different genera of Cyrtosymbolinae (Cyrtosymbole
(Macrobole), Typhloproetus, Liobolina, Liobole), so that it is impossible
to decide to which of the above genera the pygidium should be
assigned.

Trilobites sp. ¢
(pl. XV, fig. 1)

Material. — 1 internal mould of small pygidium from upper beds
of Pericyclus zone (VIII) of Zaremby.
Dimensions (in mm):

No. IG 173.11.746
Length of pygidinum 1.0

Width of pygidium 1.5

12*
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Description. — Pygidium nearly triangular. Axis narrow (tr.),
tapering backwards, with six rings. Interpleural furrows narrow. Pleural
furrows broad. Each pleura with elongate spine.

Discussion. — Judging [rom the small dimensions the pygidium
described represents a transitory one. Since long pleural spines do not
occur in the ontogenetic development of the representatives of Cyrto-
symbolinae yielded by the same beds, it is not possible to assign it to
any known genus within this subfamily. Trilobites sp. ¢ differs from
that described as Trilobites sp. b in having much longer pleural spines.

NOTES ON THE GENUS CYSTISPINA

A subgenus Cystispina was established by R. and E. Richter (1939)
and, with some hesitation, included in the genus Phillibole. R. and
E. Richter believed that the new subgenus could reasonably be erected
on the following characters: 1) presence of inflated librigenal spines,
2) narrow, slightly tapering pygidial axis, distant from posterior margin.

The species which these authors referred to the subgenus are:
C. cystispina R. & E. Richter, 1939, C. spatulata (Woodward, 1902),
C. nasifrons R. & E. Richter, 1949.

Prentice (1960, p. 272, pl. 12, fig. 2) mentioned that still another
species from that genus had been found by him. In his opinion, it was
close to C. spatulata (Woodward), but he never gave it a name. The
species C. spatulata and C. nasifrons, as well as the one collected by
Prentice, form a very uniform group indeed. In addition to a similar
structure of the librigenal spinest, the group is distinguished by affinities
in the structure of the cranidium, which is characterized by: 1) absence
of preglabellar field, 2) cylindrical glabella, 3) faintly indicated dorsal
furrows, 4) very narrow (tr.) fixigenae (about one-tenth of glabellar
width) which slope abruptly forwards.

In C. cystispina which is a type species of that genus, the structure
of the cranidium differs a lot from C. spatulata and C. nasifrons. Its
distinguished features are: 1) preglabellar field as long (long.) as the
occipital ring (long.); 2) wide (tr.) glabella tapering forward, somewhat
pear-shaped; 3) distinct dorsal furrows, 4) width of fixigenae equal to
about one-fifth of glabellar width (tr.). The librigenal spines of

4 An external mould of the librigena of C.nasifrons, not described or figured
by R. & E. Richter, was discovered by the writer on specimen No. RX 1340 b in
the collection of the Natur Museum Senckenberg in Frankfurt‘M. The librigenal
spine of this species is shown in text-fig. 5F of the present paper.
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C. cystispina have the same tendency, as C. spatulata and C. nasifrons,
to become inflated, but they differ in their mode of development. The
possession of certain minor characters of pygidial structure in common
(stressed by R. & E. Richter in their subgeneric diagnosis (1939, p. 103)),
does not provide an adequate basis for uniting C. cystispina with
C. spatulata and C. nasifrons, all the more since their pygidia are
generally in a bad state of preservation.

Some species with swollen librigenal spines have also been found in
the Lower Carboniferous deposits of the HHoly Cross Mountains at
Jabtonna, Karczéwka and Zaremby. On their cranidial structure and the
course of facial sutures they have however been referred by the writer,
to the distinct genera: Formonia (p. 156, pl. XVII, fig. 3), C. (? Macrobole)
(p. 147, pl. XI1I, fig. 4), Diacoryphe (p. 177, pl. XI, fig. 6; pl. XII, fig. 6, 7).
All of these forms are Lower or Upper Tournaisian in age, in contrast
to the English and German Viséan forms mentioned above. The fact that
a similar type of librigenal spine may occur independently in various
genera of Cyrtosymbolinae during the Lower Carboniferous (text-fig. 9),
is evidence that the character expresses convergence in adaptation to
a particular mode of life. As has been previously stressed, the species
C. spatulata and C. mnasifrons have numerous characters in common;
hence the erection of a separate genus — Spatulina nov. — to acco-
modate them, on recognition of Phillipsic spatulata Woodward, 1902 as
the type species, seems correct.

The species identified by Prentice (1960, p. 272) is probably also
referable to the genus Spatulina. This genus is distinguished by the
close resemblance of cranidial structure to species that belong to Lio-
bolina (L. apodemata). 1t is very likely that Liobolina is closely related
to Spatulina through forms approaching L. apodemata (see table 7).
Cystispina cystispina which, as already mentioned, has a cephalon of
completely different structure, displays certain resemblance with the
genus Drevermannia R. Richter, 1909. However, in view of the likelihood
that Drevermannia is not a natural systematic unit (R. & E. Richter,
1926, 1939) and that this similarity may merely be an expression of
convergence, the recognition of Cystispina as an independent unit, not
connected with Phillibole, seems more correct.

Palaeozoological Laboratory

of the Polish Academy of Sciences
Warszawa, November 1961
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Lagéw Synclinorium, Swiety Krzyz Mountains). — Biul. Inst. Geol., 167, 4,
101-166, Warszawa.
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CYRTOSYMBOLINAE (TRILOBITA) FAMENU I DOLNEGO KARBONU
GOR SWIETOKRZYSKICH

Streszczenie
WSTEP

w pracy niniejszej opisano trylobity z rodziny Proetidae Salter, 1864, podro-
dziny Cyrtosymbolinae Hupé, 1953, wystepujace w warstwach famenu i dolnego
karbonu poludniowej czeSci Gor Swictokrzyskich., Z obszaru tego znane byly do-
tychczas jedynie bardzo nieliczne Proetidae.

Zgromadzony material, obejmujacy ponad 200 okazow, pochodzi z nastepujg-
cych miejscowosci: Jablonna, Kowala, Galezice, Czarnéw, Karczéwka, Zaremby
i Lagdéw (por. fig. 1 na s. 54). Material ten zostal zebrany przez J. Czarnockiego,
dr Z. Kielan-Jaworowska i czesciowo przez autorke. Wszystkie punkty wystepo-
wania famenu i doinego karbonu w poludniowej czesci Goér Swietokrzyskich zo-
staly odkryte przez J. Czarnockiego, ktory takze sporzadzil nieopublikowany profil
famenu w Jablonnie, na ktérym oparia sie autorka niniejszego opracowania
(zob. s. 59). W niektérych przypadkach autorka korzystala z cennych informacji
J. Czarnockiego, dotyczacych geologii omawianego obszaru, a przekazanych jej
przez dr Z. Kielan-Jaworowska.

Z famenu wymienionych wyzej miejscowoéci opisano 10 gatunkéw i podga-
tunkéw, w tym 7 nowych, a z dolnego karbonu — 15 gatunkéw, z ktérych 13 uzna-
no za nowe (por. tabela 1 — str. 56/57).

MATERIAL

Cyrtosymbolinae famenskie wystepuja w wapieniach, z zachowanymi pance-
rzami, przewaznie jako niezdeformowane, oddzielne kranidia, policzki i pygidia;
czeste byly takzie formy mlode, w stadium meraspis. Wyjatkowo, w warstwach
najwyzszego famenu Kowali, Cyrtosymbolinae wystepuja w tupkach i sa zle za-
chowane. W dolnym karbonie opisane tu trylobity znajdowane byly prawie wy-
lacznie w tupkach ilastych lub, rzadziej, krzemionkowych. Cale okazy wystepuja
rzadko. W niektérych tylko warstwach (poziom Gattendorfic w Jablonnie i Ko-
wali) trylobity zachowane sg z pancerzami. Wiekszos¢ materiatu stanowia o$rodki
wewnetrzne, rzadziej natomiast odciski zewnetrzne, pozwalajace na poznanie zew-
netrznej morfologii pancerza i jego ornamentacji. Trylobity z lupkéw sa najcze$§~
ciej zdeformowane i splaszczone, z wyjatkiem okazéw bardzo malych, ktore sg
zazwyczaj dobrze zachowane. W lupkach dolnego karbonu znajdowane byly czesto
réwniez mlode formy, ktére opisane zostaly w rozdziale dotyczgcym ontogenezy
(por. s. 84, 192). Tylko nieliczne trylobity karbonskie, pochodzgce z soczewek wa-
piennych, wystepujacych w lupkach poziomu Pericyclus w Galezicach, sg zachowane
zZ pancerzami.
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STRATYGRAFIA

Stratygrafia utworé6w famenu i dolnego karbonu na obszarze Goér Swietokrzy-
skich nie zostala dotychczas wyczerpujgco opracowana. Prace Sobolewa (1911)
i Guricha (1896, 1901) dajg jedynie fragmentaryczny obraz i wymagaja gruntow-
nej rewizji. Badania nad stratygrafiag tych utworéw prowadzil Czarnocki (1928,
1933, 1948, 1957), jednakie praca tego badacza, ktdéra zawierala opraco-
wanie fauny glowonogéw famenu oraz miala byé syntezg stratygrafii
tego pietra, nie =zostala, w zwigzku ze $miercig autora, ukonczona. W la-
tach ostatnich badania nad stratygrafia tego obszaru podjeli: Ko$cielniakowska
(1959) dla famenu, Zakowa (1960, 1961, 1962) i Kwiatkowski (1959) dla dolnego kar-
bonu. Z famenu tego obszaru opracowane zostaly trylobity Phacopidae (Osmdl-
ska, 1958). Zadaniem autorki niniejszej rozprawy bylo jedynie opracowanie trylo-
bitow Proetidae, wystepujacych w facji cefalopodowej famenu i dolnego karbonu.
Moga one — jak zauwazyli juz R. & E. Richter (1926, 1951) oraz Pfleiffer (1954),
a co zostalo i tu potwierdzone — odda¢ duze ustugi stratygrafii. Jednakze brak
opartego na glowonogach stratygraficznego opracowania wigkszo$ci cytowanych
tu profilow uniemozliwial czesto autorce okreslenie pozioméw stratygraficznych,
szczegbdlnie wowecezas, gdy wystepowaly w nich wylgcznie nowe gatunki trylobitéw.
Z tego tez wzgledu podana tu stratygrafia utworow famenskich, a czeSciowo i dol-
no—karbor&ékich, nie moze byé uznana za ostateczng i autorka liczy sie z mozli-
woscig pewnych jej zmian., Z trylobitéw, wspoélnych z obszarem Niemiec, ktérych
wartos§¢ stratygraficzna nie budzi watpliwoéci, wystepujg tu jedynie: Cyrtosym-
bole (Cyrtosymbole) gotica R. & E. Richter, 1926 — w poziomie cheilo-
cerasowym (II), (C. Waribole) conifera R. & E. Richter, 1926 — w po-
ziomie lewigitesowym (V), C. (Waribole) abruptirhachis (R. & E. Richter, 1919) —
w poziomie gattendorfiowym (VII), (por. tabela 2 na s. 66) i Liobole glabroides gla-
broides R. & E. Richter, 1949 — w poziomie pericyklusowym (VIII), (por. tab. 2).

OPISY ODSELONIEC

Jabionna. Przekopy, ktére dostarczyly materialu do niniejszego opracowania,
usytuowane byly w lesie, po pdélnocnej stronie szosy Kielce—Daleszyce, ok. 200 m
na pdinoc od miejsca, do ktérego dochodzi droga ze wsi Kaczyn. Zdaniem Czar-
nockiego (ustna informacja, przekazana Z. Kielan-Jaworowskiej w r. 1948), famen
w Jablonnie obejmuje wszystkie poziomy, od cheilocerasowego (II) do woklume-
riowego (VI). Najnizsze warstwy famenu leza tu na franie. Famen jest wyksztal-
cony prawie wylacznie w postaci drobnokrystalicznych wapieni, o zabarwieniu
czerwonawym, w roznych odcieniach. Tylko warstwy najwyisze sy seledynowe
lub szarawe. Calkowita migzszosé profilu famenu wynosi tu ok. 10 m. (por. fig. 3
na s. 59). Bardzo bogata fauna obejmuje: glowonogi, brachiopody, trylobity,
korale, rzadziej malze i slimaki. Fauna ta, poza trylobitami, nie zostaia dotychezas
opracowana. Nad warstwami woklumeriowymi (VI) w Jablonnie lezy tupki skrze-
mionkowane, kostkowe dolnego turneju (poziom Gattendorfia — VII). W warstwach
poziomu gattendorfiowego znaleziono liczne trylobity.
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Gatezice. Przekop przez utwory famenu zostal wykonany w zachodniej czesci
Gatezic, na pélnocnym zboczu wzgbérza Ostréowka, ok, 200 m na wschod od pagdrka
zwanego Todowg Grzgbg. Famen na obszarze Galezic zachowany jest w postaci
niewielkich platow, wystepujacych na pdinocnych zboczach wzgérz Ostrowka
i Besowka (Kwiatkowski, 1959) i wyksztalcony jest jako szare, niekiedy rézowe
wapienie. Brak tu franu i poziomu cheilocerasowego, tak 7e poziom prolobite-
sowy spoczywa bezpo$rednio na wapieniach amfiporowych zywetu. Grubosé famenu
jest tu bardzo zredukowana i wynosi nieco powyzej 2 m. Wedlug Czarnockiego
(1928, 1948) wystepujg tu wszystkie poziomy klymeniowe, od Prolobites do Wocklu-
meria. Nad nimi leza iupki turneju i wizen, miejscami wyksztaicony w facji
wapienia weglowego, a wyzej jako lupki szarogiazowe ze szczgtkami roslinnymi.
Opracowane tu:trylobity famenskie pochodza z warstw klymeniowych na Ostréowece.
Na ich podstawie udalo sie wydzieli¢ poziomy od Prolobites do Laevigiles. Obec-
noéé¢ poziomu Wocklumeria jest prawdopodobna, chociaz nie udokumentowana wy-

stepowaniem trylobitéw (por. fig. 4 na s. 61).

Kowala. Przekopy, z ktérych pochodzg opisane tu trylobity, wykonane zo-
staly na polu gospodarza Barwinka, na poludnie od wsi Kowala i ok. 2 km na
wschod od toréw linii kolejowej Kielce--Busko. Famen spoczywa tu na franie.
W przekopach, wykonanych przez J. Czarnockiego i autorke, stwierdzono obec-
no§¢ najwyzszych poziomoéw famenu: Laevigites (V) i Wockiumeria (VI), z trylo-
bitami: Phacopidae — Phacops wedekindi wedekindi R. & E. Richter, 1926, i Pro-
etidae — Cyrtosymbole (Cyrtosymbole) pusilla (Giirich, 1896), w przekopie za$s
wykonanym przez Z. Kielan-Jaworowskg stwierdzono obecno$¢ poziomu Gat-
tendorfia (VII). Famen wyksztalcony tu jest w postaci wapieni o zabarwieniu
czerwonym. Tylko najwyzsze warstwy sg wyksztalcone jako margle i czarne
tupki palne (Czarnocki, 1933, 1939). Zdaniem Czarnockiego, potwierdzonym przez
opracowanie fauny trylobitéw w niniejszej pracy, w Kowali wystepuje stopniowe,
ciggle przejScie miedzy osadami famenu i dolnego karbonu. Poziom Gattendorfic,
okreslony tu na podstawie obecnosci trylobita Cyrtosymbole (Waribole) abrupti-
rhachis (R. & E. Richter, 1919), wyksztalcony jest w postaci marglistych, jasnozie-
lonych lupkéw.

Czarnéw. Przy drodze miedzy Kielcami i Karczowka wystepujg szaro-zéitawe
wapienie ilaste, z trylobitami: Trimerocephalus caecus (Gilirich, 1896) i Cyrtosym-
bole (Cyrtosymbole) pusilla (Gilirich, 1896), reprezentowanymi do$é licznie. Na
podstawie podanych gatunkéw, wiek tych warstw okre§lono jako odpowiadajacy
poziomowi Prolobites (III).

Karczéwka. Warstwy gérnego famenu i dolnego karbonu wystepuja tu w studni
przy drodze miedzy Kielcami i Karczéwka, w poblizu wsi Czarnéw. Poniewaz
warstwy te zostaly stwierdzone na haldzie, trudno ustali¢ ich nastepstwo. Wy-
rozniono kilka typéw litologicznych skal, z ktéorych pewne zawieraly trylobity:
1) wapienie szaro-rézowe lub wisniowe, z Tr. caecus i C. (Cyrtosymbole) pusilla,
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a wiec reprezentujgce zapewne poziom Prolobites (I11); 2) lupki margliste biale,
szarawe, z wisniowymi plamami, w ktérych znaleziono Ph. wedekindi wedekindi
i C. (Wartbole) conifera R. & E. Richter, 1926, s zatem odpowiadajgce poziomowi
Laevigites (V) lub Wocklumeria (VI); 3) szaro-rézowy lupek marglisty z trylobitem
C. (Mirabole) kielanae n.subgen., n.sp., o zaznaczonych pewnych cechach typowych
dla Proetidae karbonskich; 4) tupek ciemny, wisniowy, z C. (?Macrobole) differti-
gena n.sp., ktéry to gatunek réwniez ma pewne cechy, znane dotychczas tylko
u Proetidae karbonskich. Na podstawie ;kavb'or’ls‘kiego charakteru trylobitow, wy-
stepujacych w dwu ostatnich typach skal, mozna przypuscié, ze tworzg one naj-
wyzsze w tym profilu warstwy, nalezgce juz do karbonu -dolnego.

tagow. Wedlug Czarnockiego (1928), w okolicach Lagowa wystepuje pelny
profil famenu i dolnego karbonu. Poziom Cheiloceras (II) spoczywa tu na franie
(I) i jest wyksztalcony w postaci tupkéw marglistych, z wkladkami wapieni prze-
pelnionych glowonogami. Wyzej lezy podobnie wyksztalcony poziom Prolobites
(I1I). W wapieniach tego poziomu znalcziono masowe nagromadzenia pancerzy
trylobitow: Tr. caecus oraz nieco wyzej C. (Cyrtosymbole) pusilla i C. (Cyrto-
symbole) franconica primitiva n.subsp. Poziom Postprolobites (1V) wyksztalcony
jest w postaci czarnych lupkow, z wkladkami bitumicznych wapieni, w ktérych
rowniez stwierdzono obecnos¢é C. (Cyrtosymbole) pusilla. Wyzsze poziomy fa-
menu — Laevigites (V) 1 Wocklumeria (VI) — wyksztalcone sg przewaznie jako
lupki, niekiedy bitumiczne. Kontakt poziomu Wocklumeria (V1) i Gattendorfia
(VII) nie zostat dotychczas uchwycony.

Zaremby k. Bagowa. Trylobity w Zarembach zostaly znalezione w dwoéch
punktach, Jednym z nich jest przekop wykonany przez Z. Kielan-Jaworowska na
polu gospodarza Dziarmagi, usytuowany 8—10 m na poludnie od niewielkiej
sadzawki. W zielonkawych lupkach krzemionkowych goérnego turneju (warstwy
zarembianskie — wedlug Zakowej, 1962), odpowiadajgcych dolnej cze$ci poziomu
Pericyclus (VIII), znaleziono gatunek Liobole glabroides glabroides R. & E. Rich-
ter, 1949, przewodni dla tego poziomu. Drugi punkt z faung trylobitowa w Zarem-
hach stanowig warstwy lupkéw marglistych, o barwie czekoladowej, z bardzo
drobna fauna, znalezione w studni na podwérzu u gospodarza Dziarmagi. Wy-
stepujg tu takze trylobity, charakterystyczne dla poziomu Pericyclus (VII).
Warstwy te, wedlug Zakowej (1962), odpowiadaja dolnemu wizenowi. W warstwach
zarembianskich niektére gatunki trylobitéw reprezentowane s bardzo licznie,
takze przez mlode stadia (prawdopodobnie meraspis). Warstwy te sg bardzo
interesujgce pod wzgledem paleontologicznym, poniewaz zawierajg bardzo roézno-
rodny i bogaty ilosciowo zespol trylobitéw, reprezentowany przez 5 rodzajow
i 9 gatunkéw. Oprécz tego, na podkreélenie zastugujg dwa fakty: 1) najwiekszy
rozw6j w wymienionych warstwach rodzaju Liobole R. & E. Richter, 1949, repre-
zentowanego przez najwieksza liczbe gatunkow i osobnikow; 2) obecno$¢ rodzaju
Liobole i Liobolina R. & E. Richter, 1951, obok siebie, w warstwach tego samego

wieku.
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POROWNANIE PROFILOW FAMENU W JABLONNIE I GALEZICACH

Miejscowosci, z ktoérych pochodza najpelniejsze serie famenu — Jablonna
i Gatezice (Ostrowka) — oddalone sg od siebie o ok. 25 km, a profile ich roznia
sie bardzo wyraznie, zaré6wno petrograficznie, jak i migzszoSciami warstw oraz
zespolami faunistycznymi w odpowiadajacych sobie poziomach. Te rdinice w wy-
ksztalceniu obu profilow sa, byé moie, zwigzane z faktem, iz, w stosunku do
Gatezic, Jablonna polozona jest bardziej na wschéd, a zatem blize] przypuszczal-
nego obszaru denudacji (Pajchlowa, 1959). Czerwony kolor wapieni Jablonny
wskazuje zatem na silng lateryzacje i przynoszenie duzych ilosci substancji ze-~
lazistych z ladu. Zabarwienie to, ktére w Jablonnie wystepuje niemal od poczatku
famenu, w Kowali lezgcej miedzy Jablonng i Galgzicami pojawia cie znacznie

p6iniej (ustna informacja J. Czarnockiego, udzielona Z. Kielan-Jaworowskiej).

KORELACJA WARSTW Z TRYLOBITAMI W POZIOMIE GATTENDORFIA
REGIONU KIELECKIEGO

Wobec ubdstwa skamienialo§ci w dolnym karbonie Goér Swietokrzyskich oraz
ich zlego najcze$ciej stanu zachowania, duze usiugi moga oddaé¢ siratygrafii wy-
stepujgce tu czesto bogate zespoly irylobitow z .podrodiiny Cyrtosymbolinae.
W czasie badari nad faung trylobitéw cQolnego karbonu stwierdzono uderzajgcy
fakt, ze w poziomie Gattendorfia (VIT)--- dolny turnej, oznaczonym na podstawie
trylobitéw, w zadnym z omawianych stanowisk (Kowala, Jablonna, ?Karczéwka)
nie znaleziono powtarzajgcych sie form. Mozna to tlumaczyé¢: 1) zajmowaniem przez
okre§lone zespoly trylobitow w tym samym czasie roznych nisz ekologicznych,
2) wystepowaniem réznych zespoléw trylobitéw w réznych okresach czasu
(w obrebie jednego poziomu). Pierwsze z tych wyjasnien wydaje sie malo prawdo-
podobne, poniewaz trudno przypuszczat, e przy niewielkich odleglo$ciach dzie-
lacych te stanowiska ani razu nie zdarzy! sie przypadek przemieszczenia sie
pojedynczych przedstawicieli zespolu A do niszy zajmowanej przez zespdl B. Po-
nadto, w warstwach gornego turneju Galezic i Zaremb k. Bagowa, a wiegc sta-
nowisk lezgcych na przeciwleglych krancach omawianego regionu, znaleziono te
same gatunki, przy czym w Galezicach wystepowaly one w soczewkach wapienia
ilastego, za§ w Zarembach — w lupkach krzemionkowych, a wiec mozna przyjas
z duzym prawdopodobienstwem, Ze zyly one w nieco odmiennych warunkach
$rodowiskowych. Bardziej zadowalajgce wydaje sie drugie wyjasnienie, przy czym
mozna by przyjaé, ze warunki ekologiczne w poziomie Gattendorfie zmienialy sig
doséé szybko i rownie szybkn zmienialy sie zwigzane z nimi zespoly trylobitéw.
Wydaje sie, 7e monotonny i filogenetycznie Dbliski formom famefskim zesp6l
trylobitow z Kowali (Cyrtosymbole (Waribole) abruptirhachis) jest najstarszym
spo$réd rozpatrywanych w tej pracy.
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ZALEZNOSC FAUNY TRYLOBITOWEJ OD FACJI

Opisujgc Phacopldae famenskie z poludniowej cze$ci Gér Swietokrzyskich
(Osmbolska, 1958) autorka zwrdcila uwage na fakt, ze w synklinie kieleckiej, zaj-
mujgcej pin.-wschodnig cze$¢ regionu kieleckiego, w ktérej osady famenu wy-
ksztalcone sg w postaci lupkow ilasto-marglistych z cienkimi wktadkami wapieni,
wystepuja wylgcznie §lepe Phacopidac z rodzajow Trimerocephalus McCoy, 1849,
Dianops R. & E. Richter, 1923 i Ductina (R. & E. Richter, 1931). W zespole tym
sporadycznie tylko pojawiajg sie nieliczne Proetidae. Natomiast w synklinie
galgzicko-daleszyckiej, zaimujacej pld.-zachodnia czeié tego regionu, gdzie famen
wyksztatcony jest w poslaci wapieni, z obfilg faung glowonogows i trylohitowa,
wystepuja wylgcznie Proetidae z normalnie rozwinigtymi oczami, nalezgce do
podrodzajow: C. (Cyrtosymbole) R. Richter, 1913, C. (Warihole) R. & E. Richter,
1926 i C. (Calybole) R. & E. Richter, 1926, za§ z Phacopidae wystepuja tylko dwa
gatunki: Phacops Emmrich, 1839, z dobrze rozwinietymi oczami (w naiwyzszych
poziomach famenu). Brak natomiast w obu wymienionych wyzej typach osadéw
famenskich S$lepych rodzajow Proetidae, jak: Drevermannia R. Richter, 1009,
Chaunoproetus R. & E. Richter, 1919, Typhloproetus R. Richter, 1913, wystepuja-
cych zar6wno na wschéd, jak i na zachdéd od omawianego obszaru.

Zaobserwowane fakty nie pozwalaja watpi¢, ze istnieje zalezno$¢ miedzy
obecnos$cig oczu u trylobitéw famenskich a facja, a wigec odpowiadajacymi jej
warunkami ekologicznymi. Wapienie klymeniowe z Proelidae o oczach normal-
nych, wystepujace w synklinie galezickon-daleszyckiej, wskazujg na istnienie tu
w famenie progéw podmorskich (Pajchlowa, 1959), w kldérych rejonie wystepowala
bogata fauna dobrze naswietlonego morza otwartego. W otaczajgcych te progi
glebszych partiach morza, o gorzej naswietlonym dnie, osadzaly sie gruhe kom-
pleksy ilasto-marglistych osadéw pelagicznych, z bardzo uboga faung, w ktorej
stosunkowo liczne sg jedynie $lepe Phacopidae.

Takie samo zjawisko jak w Gédrach Swietokrzyskich, chociaz mniej wyraZnie
zaznaczone (por. tabela 5 — str. 80/81), obserwuje sie wsrdéd opracowanych przez
Maksimowsg (1855) trylobitébw famenskich Uralu i pélnocnych Mugodzaréw.
W utworach wapiennych tego okresu (gléwnie wapienie ilaste) wystepuje fauna
mieszana, zlozona zaréwno z Phacopidae, jak i Proetidae, przy czym zesp6! ten
charakteryzuje sie przewagg iloSciowa (ilos¢ okazéw i rodzajow) form z oczami
nieco zredukowanymi: Dienstina, Cryphops, Nephranops, C. (Calybole) (?), lub
normalnie rozwinietymi: Phacops, C. (Waribole), C. (Cyrtosymbole), Perliproctus, —
nad formami zupelnie slepymi: Trimerocephalus, Dianops, Typhloproetus, Chauno-
proetus. W utworach ilastych natomiast, wystepujacych w péinocnych Mugodzarach,
znaleziono wylgcznie slepe Phacopidae (Ductina, Trimerocephalus, Dianops) i jeden
gatunek Proetidae (Drevermannia ninae Maksimova) trOwniez 3Slepy. Maksimowa
(1955), w rozdziale po$wieconym przyczynom wystepowania redukcji oczu u try-
lobitéw famenskich, podkreéla, ze pewne fakty — jak obecno$¢ w osadach szczat-
kéw roslin lagdowych lub przedstawicieli grup zwierzat wystepujacychi w wodach
naswietlonych — wskazujg na przybrzezny charakter osadow, zawierajgcych
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opisane przez te autorke trylobity. Zdaniem Maksimowej, wskazuje to na zwig-
zek redukeji oczu z zyciem w warstwie przydennego mulu, nie za$ z glebokoscia
morza. Nie wyklucza jednak przy tym, Ze redukcja oczu mogla byé spowodowana
rozmaitymi przyczynami. R. Richter (1913, 1956), rozwazajac obie przyczvny re-
dukeji oczu, przyjmuje, ze zycie w warslwie przydennego mulu moglo istotnie
spowodowa¢ redukcje oczu. Foniewaz w poludniowej cze$ci Gor Swietokrzyskich,
w strefie plytszej, osadzaly si¢ wapienie, zas w glebokiej tupki ilasto-margliste,
trudno zdecydowaé, ktéry z dwéch czynnikdéw: slabe naswietlenie dna, czy tez jego
zamulenie, zadecydowat o istnienin ubogiego zespolu fauny, w ktorym dominowaly
trylobity pozbawione oczu.

UWAGI O ZALEZNOSCI MIEDZY ZMIENNOSCIA A WYGASANIEM
POZNOPALEOZOICZNYCH PROETIDAE

W . grupie péZnopaleozoicznych Proetidae obserwuje sie szereg zjawisk, ktore —
zdaniem niektérych autoréw (Gheyselink, 1937; Erben, 1961) — sg symptomami
zhlizajacego sie wymarcia trylobitéw. Do tych objawow zaliczy¢ mozna m.in.
uderzajaco duzg zmienno$¢ gatunkows, obserwowang takZe w niektorych zespo-
lach trylobitéw w poéinym paleozoiku, W Gorach Swietokrzyskich zjawisko to
mozna zaobserwowac¢ szczegdlnie wyraznie na materiale z dolnego karbonu (po-
ziom Pericyclus) w Zarembach. Charakterystyczng cechg wspomnianego zespotiu
jest duza ilo$¢ gatunkéw dotychczas nie znanych. Liczne sg takie okazy, ktére —
mimo zadowalajgcego stanu zachowania — trudno zaliczy¢ do ktoregos z wy-
stepujgcych obok siebie gatunkow. Niekiedy sprawia tez trudnos$é nawet okre-
§lenie ich przynalezno$ci rodzajowej.IZjawisko wzrastajgcej zmienno$ci gatunkowej
w krytycznych momentach ewolucji byln obserwowane takze i w innych grupach
zwierzecych. Niekiedy poprzedza ono moment wygasniecia szczepu. Jak wykazal
Simpson (1944, s. 214; 1955, s. 291), zjawisko to nie ma nic wspdlnego z tzw.
»Zmiennos$cig starczay”, lecz .zwiazane jest z faktem, Ze przy kurczeniu sie i za-
nikaniu odpowiedniego srodowiska moze wystapi¢é zwiekszenie zmienno$ci, ktéra
ma charakter eksploracyjny. Je§li nowe, wolne $rodowisko jest dostepne dla
ktérejs$ linii, moze nastgpi¢é ponowna radiacja i powstanie nowej grupy. W prze-
ciwnym przypadku nastepuje wygaéniecie.

Zjawisko to ilustrujg dos$¢ dobrze fakty, zaobserwowane w historii Proetidae.
Podrodzina Cyrtosymbolinae w famenie opanowala §rodowisko, odpowiadajgce
wapiennej facji cefalopodowej. Na ostatnie poziomy tego pigtra (V i VI) przy-
pada najwieksza ilos¢ znanych gatunkéw Cyrtosymbolinae. Zmianic warunkow
Srodowiskowych obszaréw, objetych facjg cefalopodows, jaka nastgpila na prze-
lomie famenu i dolnego karbonu, towarzyszy réwniez wyrainy kryzys w ewo-
lueji Cyrtosymbolinae. Nielicznym przedstawicielom tej grupy (podrodzaje:
Macrobole, Waribole; rodzaje: Drevermannia, Typhloproetus) udalo sie jednak
przeniknaé do tego nowego Srodowiska i opanowaé je, dajac poczatek ponownej
radiacji. Gdy z kolei w mtodszym, dolnym karbonie §rodowisko to, odpowiadajgce
biofacji cefalopodowej, zaczelo zanikaé, wystgpila;ponowna préba szukania nowycl,
wolnych arealéw. Ta faza ewolucji Cyrtosymbolinae odpowiada wspomnianemu
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na wstepie gwaltownemu zwiekszeniu sie zmiennoéci. W tym przypadku proba
ta nie zostala uwienczona calkowitym powodzeniem. Powodem tego, jak sig wy-
daje, mogio by¢ opanowanie jedynego dostepnego srodowiska, odpowiadajgcego
litofacji wapienia weglowego, przez inng grupe Proetacea -— Phillipsiidae, zapewne
lepiej przystosowang i mogacg z powodzeniem konkurowaé¢ z Cyriosymbolinae.
Ze proby opanowania tego Srodowiska byly czynione, $§wiadczy obecnos¢ w wi-
zenie, w litofacji wapienia weglowego, obok Phillipsiidae, rodzaju Liobole, ktéry
zapewne odznaczal sie najwieksza w podrodzinie Cyrtosymbolinae zdolno$cia
przystosowywania sie.

REDUKCJA OCZU A WYGASANIE PROETIDAE

Zdaniem niektérych autorow (Erben, 1958), obscrwowana dos$é czesto u podzno-
paleozoicznych Proetidae stopniowa redukcja oczu, poczgtkowo adaptatywna, z cza-
sem staje sie hyperspecjalizacjg i1 jest objawem tzw. typolitycznej fazy ewolucji
tej grupy. Poglad ten wydaje sie hy¢ sprzeczny z faktem, ze —aczkolwiek istotnie
w poziomach VII i VIII iloé¢ rodzajdéw $lepych jest wyraznie wieksza — w po-
ziomie IX, a wiec tuz przed wygasnieciem Proetidae, liczba slepych rodzajow
maleje, za§ obok zachowanych nielicznych form 2z oczami, pojawiajg sie nowe
rodzaje, stabo wprawdzie zroznicowane, lecz o duzej ilosci osobnikéw, ktére takze
maja zachowany plat wzrokowy oka (por. s. 84).

OGOLNE UWAGI DOTYCZACE ONTOGENEZY, MORFOLOGII I SYSTEMATYKI
CYRTOSYMBOLINAE HUPE

Zgromadzone trylobity famenskie i dolno-karbonskie Goér Swietokrzyskich daly
mozno$¢ przesledzenia pewnych zmian, zachodzgcych w morfologii pancerza pod-
czas rozwoju ontogenetycznego. Material dla tych obserwacji stanowily male (od
0,8 mm) Kkranidia, policzki i pygidia, pochodzace z wylinek osobnikéw, reprezen-
tujace prawdopodobnie stadium meraspis i holaspis, a nalezace do nastepujgcych
gatunkow:

Cyrtosymbole (Cyrtosymbole) gotica R. & E. Richler, 1926 — famen (pl. II,
fig, 1, 2; text-pl. 1I, fig. 1-5), '

C. (Cyrtosymbole) pusille (Giirich, 1896) — famen (pl. I, fig. 1,4; text-pl. I,
fig. 4-7),

C. (Cyrtosymbole) franconica nove n.subsp. — famen (pl. V, fig. 3, 5),

C. (Waribole) conifera R. & E. Richter, 1926 — famen (pl. VIII, fig. 2, 4, 5, N,

C. (Waribole) octofera altera n.subsp. — famen (pl. I1X, fig. 1-3),

C. (Waribole) abruptirhachis R. & F. Richter, 1919 — karbon itext-pl. VII,
fig. 1, 2, 4, 5),

C. (Macrobole) laticampa n.sp. — karbon (pl. XI, fig. 1, 2),

C. (Macrobole) brevispina n.sp. — karbon (pl. XIII, fig. 3-5),

?Formonia sp. — karbon (pl. XVII, fig. 6-8),

Liobolina apodemata n.ssp. — karbon (pl. XV, fig. 10, 11),

Liobole zarembiensis n.sp. —— karhon (pl. XV, fig. 5-7),

Liobole sp. ¢ -- karbon (pl. XV, fig. 3).
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W wyniku przeprowadzonych badan stwierdzono, miedzy innymi, Ze naj-
mlodsze znalezione stadia meraspis przedstawicieli Cyrtosymbolinae charaktery-
zujg sig¢ zaostrzonym z przodu kranidium oraz pygidium z zaznaczonym wecigciem
larwalnym, wystepujacym na limbusie, w przedluzeniu osi pygidialnej. Obie wy-
mienione cechy zanikajg w czasie wzrostu osobnikéow.

W rozprawie niniejszej poczyniono rdSwniez pewne obserwacje, dotyczace
ornamentacji pancerza. Przyjeta przez autorke systematyka zgodna jest w zasadzie
z systematyksa zastosowang przez R. & E. Richter i W. Struve w ,Treatise on
Invertebrate Paleontology” (1959). Podano takze poglady autorki na filogeneze
niektéfych rodza_jéw podrodziny Cyrtosymbolinae (por. tabela 7 na s. 92).

W cze$cl systematycznej opisano 51 form, z ktérych 20 stanowi nowe gatunki
lub podgatunki, za§ 26 oznaczonych zostalo tylko do rodzaju. PoniZzej podano
diagnozy wszystkich nowych gatunkéw i podgatunkéw oraz jednego podrodzaju.

Cyrtosymbole (Cyrtosymbole) franconica primitiva n.subsp.
(pl. TII; 1V, fig. 1-4; text-pl. III, fig. 1, 2)

Diagnoza. — Zarys glabelli gruszkowaty. Limbus przedni stabo zaznaczony.
Pier§cien- potyliczny nie zwezajgcy sie ku bokom. Platy powiekowe waskie (ir.).
Policzek ruchomy do$§é stromy, ze slabo zaznaczonym kantem otaczajagcym oko.
Pygidium plaskie. prawie poéikoliste. Limbus nie odgraniczony od platéw pleural-
nych., O§ ma 8-9 pier§cieni. 5-6 zeber na platach pleuralnych. Ornamentacja
cranidium w postaci siatkowatej. Policzek ruchomy i pygidium pokryte guzkami,
niekiedy zlewajgcymi sie i tworzgcymi ornamentacje siatkowata.

Cyrtosymbole (Cyrtosymbole) franconica nova un.subsp.
(pl. V, fig. 1-6; text-pl. III, fig. 3-6)

- Diagnoza. — Przednia cze$¢ glabelli silnie wypukla. Platy powiekowe pol-
koliste, szerokie (tr.). PierScien potyliczny lekko zwezajgcy sie ku bokom. Po-
liczek ruchomy stromo opadajgcy ku dotowi, z wyraznym kantem otaczajacym
oko. Pygidium siinie sklepione, nieco wydluZone, z zaznaczonym limbusem. O3
ma 9-10 pierscieni. Na ptatach pleuralnych 7-8 zeber. Ornamenlacja siatkowata,
zaznaczona na powierzchni cefalonu i pygidium.

Cyrtosymbole (Calyhole) radiata n.sp.
(pl. V1, fig. 1-5; text-pl. IV, fig. 4, 5)

Diagnoza. — Cefalon polkolisty, lekko sklepiony poprzecznie. Limbus przedni
podciggniety ku gorze. Glabella. wydluzona, zwezajaca sie ku przodowi, miedzy
S3 przewezona. Bruzdy boczne gleboko wciete. Platy powiekowe o silnie wygieg-
tym zarysie, umieszczone w polowie dlugosci glabelli. Przednie i tylne galezie
szwbw twarzowych silnie dywergentne. Oczy dos$¢ duze. Pygidium z promieniscie
ulozonymi zZebrami. Duplikatura cefalonu i pygidium bardzo szeroka. Ornamen-
tacja delikatna, siatkowata.

13 Acta Palaeontologica Polonica Nr 1—2
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Cyrtosymbole (Waribole) octofera altera n.subsp.
(pl. IX, fig. 1-6; text-pl. Vv, fig. 3-5)

Diagnoza. — Glabella z przodu nieco zaostrzona. Bruzdy osiowe przy ptatach
powiekowych zanikajgce. Tylne katy glabelli oraz krance pier§cienia potylicznego
silnie obnizone,

Cyrtosymbole (Waribole) prima n.sp.
(pl. VII, fig. 1-3; text-pl. VI, fig. 5, 6)

Diagnoza. — Glabella szeroka, zwezajgca sie ku przodowi. Bruzdy boczne
nie zaznaczone. Limbus przedni bardzo waski (long.), silnie podgiety ku goérze.
Pierscien potyliczny lekko zwezajgcy sie ku bokom. Platy powiekowe bardzo
szerokie (tr.). Policzek ruchomy z silnie podgietym ku goérze limbusem bocznym
i duzym okiem. Pygidium ofoczone waskim, wypuklym limbusem. Guzkowata
ornamentacja pokrywa niektdére czesci pancerza.

Cyrtosymbole (Waribole) secunda n.sp.
(pl. VIL, fig. 4-7; text-pl. VI, fig. 7)

Diagnoza. — Platy powiekowe tréjkatne, w czeéei srodkowej zaglebione. Po-
liczek ruchomy z zaznaczonym ostrym kilem, przebiegajgcym wzdluz duzego oka.
Pygidium z lekko zaznaczonym limbusem i plaska duplikatura. Pancerz pokryty
do$¢ duzymi guzkami.

Cyrtosymbole (Waribole) granulata n.sp.
(pl. VI, fig. 7, 8; text-pl. VI, fig. 2-4)

Diagnoza. — Glabella zwezajaca sie ku przodowi, z lekko zaznaczonymi bruz-
dami bocznymi. Pole preglabellarne szerokie (long.). Platy powiekowe duze i sze-
rokie (tr.); y daleko odsuniete od bruzd osiowych. Guzki na pancerzu delikatne

i rzadko rozrzucone.

Cyrtosymbole (Macrobole) laticampa n.sp.
(pl. XI, fig. 1-5)

Diagnoza. — Glabella wydiuzona, lekko zwezajaca sie ku przodowi. Pier§cien
potyliczny szeroki (Jong.). Pole preglabellarne réwne, szeroko$ci (long.) pierScienia
potylicznego. Limbus przedni plaski. Platy powiekowe waskie (tr.), polozone
w polowie diugos$ci glabelli. Policzek ruchomy, z diugim, siegajgcym pygidium
kolcem. Zarys pygidium paraboliczny, o§ szeroka (ir.), gwailownie zweZajaca sie

ku tylowi.
Cyrtosymbole (Macrobole) brevisping n.sp.
(pl. XIII, fig. 2-9; text-pl. VIII, fig. 1, 2)
Diagnoza. — Glabella z przodu szeroko zaokraglona. Limbus przedni wy-

pukly. Pier$cien potyliczny z zaznaczonymi platami potylicznymi. Przednie galgzie
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szwow twarzowych krétkie, silnie dywergentne. Policzek ruchomy 2z krotkim
kolcem. O§ pygidialna,igwaltownie zwezajgca sie ku tylowi, ma jedenascie pierScie~
ni. Listewka zaosiowa stabo zaznaczona. Kranidium pokryte gestg, drobng granu-
lacja.

Cyrtosymbole (?Macrobnle) differtigena n.sp.
(pl. XII, fig. 3-5; text-fig. 5 B)

Diagnoza. — Glabella wydluzona, zwezajgca sie ku przodowi, jej przéd za-
okraglony. Pier§cienr potyliczny szeroki (long.), nie zweZajacy sie dystalnie. Pola
preglabellarnego brak. Limbus przedni waski, podgiety ku gérze, Platy powie-
kowe waskie (tr.), w polowie dlugosci glabelli. Policzek ruchomy szeroki (tr.), jego
postero-lateralny kgt wydluzony, wydety. Powierzchnia wzrokowa mata, niska.
Pygidium o zarysie parabolicznym, bez limbusa. O§ szeroka (tr.), silnie zwezajaca
sie ku tylowi, ma dziewieé pierscieni.

Cyrtosymbole (Mirabole; n.subgen.
1l

Diagnoza. — Glabella wydluzZona, z przodu zaokraglona, z lekko zaznaczonymi
bruzdami bocznymi. Pier§cien potyliczny nie zwezajgcy sie (long.) dystalnie. Platy
powiekowe niewyraZnie zaznaczone, nieco poza polowa dlugo$ci glabelli. Policzki
stale szerokie (tr.). Region preglabellarny szeroki (tr.). Limbusa przedniego brak.
Tylne galezie szwoéw twarzowych dilugie i nieco dywergentne. Przednie galezie
szwoéw twarzowych od y do B krotkie i dywergentne, od f do a bardzo dlugie,
konwergentne. Powierzchnia wzrokowa oka duza i tylko nieznacznie wypukta.
Kolec policzkowy dlugi, zaostrzony. Pygidium poikoliste, z niewyraZnie zaznaczo-
nym limbusem. Oé,,silnie zwezajgca sie ku tylowi, ma dziesie¢ wypukiych pierScie-
ni. Sze§é Zeber na ptatach pleuralnych. Bruzdy pleuralne i interpleuralne wy-
razne.

Cyrtosymbole (Mirabole) kielanae n.sp.
@l X, fig. 7)

Diagnoza — jak dla podrodzaju.

Typhloproetus kozlowskii n.sp.
(pl. XVII, fig. 2; text-pl. VIII, fig. 4)

Diagnoza. — XKranidium z przodu zaostrzone. Glabella silnie sklepiona po-
przecznie, w polowie swej dlugo$ci przewezona. Tylne bruzdy boczne (S1) odci-
naja platy bazalne (Ly). PierScien potyliczny zwezajacy sig dystalnie. Platy po-
wiekowe niewyraZnie wyodrebnione, z zaznaczonym szczatkowym waleczkiem ocz-
nym. Policzki stale szerokie (tr.). Przednie i tylne galezie szwéw twarzowych silnie
dywérgentne. Pancerz pokryty drobnymi guzkami.

13*
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?ATyphloproetus angustigenalis n.sp.
(pl. XVII, fig. 9; text-pl. VIII, fig. 6)

Diagnoza. — Zarys przedniego brzegu Kkranidium silnie wygiety. Glabella
ksztattu gruszkowatego, z trzema parami bruzd bocznych. Bruzdy osiowe, od
bruzdy potylicznej do S3, hardzo stabo widoczne, ku przodowi poglebiajg sie.
Pierscien potyliczny zweza sie ku bokom. Pole preglébel]ame niemal rowne sze-
rokoscig (long.) pierScieniowi potylicznemu (long.). Policzki stale bardzo waskie
(tr.). Szwy twarzowe niemal proste, ku przodowi nieco dywergentne. Platow po-
wiekowych brak.

Formonia convexa n.sp.
(pl. XVII, fig. 3, 4; text-pl. VII, fig. 9; text-fig. 6, I)

Diagnoza. — Cefalon w profilu podtuznym silnie wypukly. Na przednim brze-
gu kranidium doéé¢ dlugi, lukowato wygiety lkolec. Glabella diuga, waska, zwe-
7ajgca sie ku przodowi. Bruzdy osiowe ptytkie. Tylko tylne bruzdy boczne (S))
vaznaczone. Policzki stale szerokie (tr.). Platow powiekowych brak. Szwy twa-
rzowe proste. Policzek ruchomy szeroki (ir.), z niezwykle dlugim kolcem. Oczu
brak.

Drevermannia ‘moravica minuta n.subsp.
(pl. X, fig. 4-6; text-fig. 7)

Diagnoza. — Glabella wydluzona, ksztaltu palcowatego. Tylne hruzdy boczne
(S,) odcinaja platy hazalne (Lj). Pialy powiekowe slabo zaznaczone. Policzki stale
szerokie (tr.). Przednie i tylne galezie szwdéw twarzowych lekko dywergentne.
Policzek ruchomy z kréotkim kolcem. Oczu bralk. Pygidium poikoliste, z lekko
wypukiym, waskim limbusem.

Liobolina praevia n.sp.
(pl. XI1I, fig. 2)

Diagnoza. — Cefalon potkolisty. Glabella prawie prostokatna. Policzki state
bardzo waskie (tr.). Bruzdy osiowe zanikajace. Bruzda potyliczna nieco wecieta.
Platéw powiekowych brak. Policzek ruchomy z zaokraglonym katem tylnym. Oczu
brak. Pygidium pdlkoliste, z szeroka (tr.) osia, niewyraZnie odgraniczona w tylnej
czesel od reszty pygidium. Bruzdy miedzy pierscieniami osi oraz bruzdy pleuralne

i interpleuralne niewidoczne, Platy pleuralne lekko sklepione.

Liobolina apodemata n.sp.
(pl. XII, fig. 1; XV, fig. 9-11; XVI, fig. 5; text-pl. IX, fig.11—3)

Diagnoza. — Glabella ksztaltu walcowatego. Bruzdy boczne nie zaznaczone.
Bruzdy osiowe widoczne tylko w przedniej czesci kranidium. Bruzda potyliczna
bardzo stabo zaznaczona. Tylnej bruzdy brzeznej brak. Na wewngtrznej powierzchni
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tylnej krawedzi pierscienia potylicznego umieszczona para wyrostkéw, przypomi-
najacych apodemy. Platow powiekowych brak. Pygidium ksztaltu parabolicznego.
Limbus stabo zaznaczony. O§ ptaska, szeroka (tr.), je] tylna cze§¢ wyrainie od-
dzielona od reszty pygidium, Platy pleuralne ku tylowi opadajgce, poprzecznie
silnie sklepione.

Liobole zarembiensis n.sp.
(pl. X1V, fig. 1, 2; XV, fig. 5-8; XVI, fig. 2, 3; text-pl. IX, fig. 4, 5)

Diagnoza. — Glabella’prawie prostokatna, nieco przewezona migdzy Si. Przedni
brzeg kranidium nieco podgiety ku gbrze. Region preglabellarny waski (long.),
wklesty. Limbusa brak. Platy powiekowe lekko zakrzywione, dilugie (long.), nieco
przesuniete ku przodowi. Limbus tylny bardzo diugi (tr.), zagiety ku tylowi.

Liobole barilliformis n.sp.
(pl. X1V, fig. 5)

Diagnoza. — Glabella szeroka, ksztaltu barylkowatego. Trzy pary bruzd bocz-
nych wyraznie zaznaczone, Pierscien potyliczny poprzecznie wypukly. Kranidium
z przodu szeroko zaokrgglone. Platy powiekowe w polowie diugo$ci giabelli. Po-
liczki stale,silnie obnizajgce sie ku tylowi.

Diacoryphe strenuispina n.sp.
(pl. XI, fig. 6;\XII, fig. 6, 7; text-pl. VII, fig. 8; text-fig. 5 A4)

Diagnoza. — Bruzdy osiowe slabo zaznaczone. Bruzda potyliczna piytka. Pole
preglabellarne szerokie (long.), nieco wklesle. Platy powiekowe bardzo waskie (ir.),
umieszczone w polowie dlugds’ci glabelli. Policzek ruchomy z malym okiem i silnym
grubym kolcem.

TAJIBIIKA OCMVJBCKA

CYRTOSYMBOLINAE (TRILOBITA) U3 ®AMEHA M HU2KHETO KAPEOHA
CBEHTOKPZKHCKHUX TOP (ITOJIBIIA)

Pe3tone

BBEJIEHUE

Hacrosmaa 3aMeTka NOCBALUeHA Tpuaoburam cemeiicTBa Proetidae Salter 1864,
nopcemerictea Cyrtosymbolinae Hupé, 1953, BbICTYNAKOILIMM B CI0AX (DaMEHa M HUK-
Hero KapOoHa 10xHOV yactu CeenTorRpmuckux I'op. M3 dramena aBroplua onmcala
10 BumoB M NOABMIOR, U3 KOTOPLIX 7 MpuU3Haja HOBbIMM. HIMRHe-RKapGOHCKHE TpU-

JIOOMTBI 3TOrO paifoHa OTHECEHEI K 15 BUAaM, cpeau KOTOpbiX 13 HOBBIX.
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XAPAKTEPUCTUKA OTJIOXKEHMUI ©CAMEHA U HUXHEIO KAPBOHA
CBEHTOKPXMCKHUX T'OP

Ornoxenna pameHa CBEHTOKPIKMCKMX ['Op BBICTYMAOT B ABYX naiecoreorpadpu-
YECKUX pajioHax — CEBEPHOM M IOKHOM (chur. 1 Ha ctp. 54), B ROTOPBLIX OHM PA3IUYIO
Pa3BuUThHL. B CEeBEPHOM pailOHE BBLICTYIAKT OTJOMKEHMA MOLMHOCTLIO B HECKOJBKO COT
MeTde, CJIaHILIEBATO-M3BECTKOBBIE, ¢ yO0Oroi payHOit, cpeay KOTOPOI ualle Bcero
nonanaamch cjenble Tpuiaobuter cemeiicrBa Phacopidae (Ocmynbeka, 1958). B 1ox-
HOM paitoHe CBEHTORpxXUCKMX I'op, B cuMHRKAMHanu lanenzune-Jajiemune, BBICTY-
NaeT KOMIIIEKC MOIIHOCTBIO B HECKOJBLKO METDOB KJIVMMEHMEBBLIX M3BECTHAKOB, OGpa-
30BaBIIMXCA Ha noaMopckux noporax (ITanxnésa, 1959), ¢ odyeHb 0OMIBLHON ayHOM,
CpeXM KOTOPOM MHOTOYMCIIEHHblE TPHIODMUTBI, OTHOCALMecAa K mnoxpcemeiictey Cyrto-
symbolinae. OTsox)eHua 5Toro Tvumna OblIM HalAeHbl, MEXAY OpouuM, B IajeH3UUAX,
Kosaay, A6nonHe 1 B Jlaroee, M3 KOTOPBIX TO MECTHOCTENH ONMCAHB! TYT TPUIOOHTHI
damena. B Tanenamuax (cdur. 4 Ha ctp. 61) 1 B KoBanu yCTaHOBJIEHO BBICTYNaHMeE
TOJNbLKO BepxHero cdameHa (ot III ropusonra xo VI), B A6aoune xe (dur. 3 Ha ctp. 59)
M OKpecTHOCTAX JlaroBa BBICTyIaeT TOJHBIA mpoduias <pamena (or II ropmsoura
Jo VI,

Ha chamene zaneraer BooOLe COriacHO KapboH, 06pa30BaHHbI B (haumy MIMUCThIX
UM KPEMHMCTBIX CJIAHLEB, ¢ OueHb yOoroit cdhayHoi, cpeay KOTOpoit Hanbosee OOMUIb-
HO NpeACTaBJeHbl TPMIoOUTEI. Ha MX OCHOBe YAAJIOCh YCTAHOBUTL HAJMMYME B IOKHONA
yact CBeHTOKpxKUCKMX Top HuxHero TypHe (ropus3onTt VII, cm. tab. 1 — cTp. 56/57),
PaBHO KaK BEPXHEro TypHe M HMKHero Buie (ropmsont VIII, cm. Tab. 1).

3ABUCHMMOCTh TPUJOBUTOBON ®AYHBI OT ©®AUUU

Onuceisasa Phacopidae w3 romxHoi yactu CeenTogrpmMckux 'op (Ocmyabcka, 1958)
aBTOpIIA MMeEJia YXKE BO3MOXKHOCTH 00OpaTHTL BHMMaHME HA (PAKT, UTO B KeNeIKOn
CUHKJIMHANM, Tje OTJOXKeHusa dpameHa ob6pa3oBaHbl B BMUAE CJIAHUEBATO-M3BECTHA-
KOBOI (panmy, BBICTYHAIOT MCKJIIOYMTENbHO cienble Phacopidae popoe Trimeroce-
phalus R. & E. Richter, Dianops R. & E. Richter, Ductina R. & E. Richter. B aroi1
COBOKYMHOCTYM TIOABJSIOTCA JMIOL CHOpajgMyecKM HEMHOTOWMCIeHHble Proetidae.
Mexay TeM, KaK B TaJIEH3MNKO-AANEMIMIKONA CHMHRJMHAJNM, Tie cbameH oOpa3oBaH
chanmeit KIVMMEHMEBbIX M3IBECTHAKOB, BBLICTYINAIOT IOYTM MCKIIouuTennHo Proetidae,
C XOpOLIO pa3BMTBIMM rJa3amMu, a Phacopidae BpleTynaionMe B caMblX BEPXHMX TIO-
PU30HTAaX (paMeHa NOpPeACTaBJAEHBI TOJbLKO AByMs Buaamu popa Phacops Emmrich,
PaBHBIM 06pa3oM C XOPOWIO DPa3BUTBIMM TrJa3aMu. 3aMedyeHHOe HABJIEHUE He BhbI3bl-
B3GT COMHEHMS, YTO CYIIECTBYET 3aBUCUMOCTL MEXKAY HajJuumeM rja3 a pauuei,
U CJEefOBATENLHO OTBEYAIOLIMMM €1 3KOJIOTMUYECKMMMU YCJIOBUSAMU,

KnuMeHneBble M3BECTHAKM, cojepikauime Proetidae ¢ xopouwo pa3BUTBIMM IJ1a-
3aMy, COOTBETCTBYIOT, IIO BCEM BEPOATHOCTHM, OTJOXKEHUAM OTKPBITOI'O MOPS XOpOoIuo
OCBEILIEHHOr0, ¥ ABJAKTCA NOBUAMMOMY MeHee MNIyBOKMMM ocagKamy, 4dem rpyobie
KOMIIJIEKCh] MJIMCTO-MEPTEeNMCThIX OTJOXKEHMNA.

ConocraBiaa dameHcKue Tpuaobutbl CBEHTOKPpXRUCKUX ['op u Ypana, a takxe
ceBepHbIx Myrogmxap (Ilepna, 1915; MakcumoBa, 1955), aBropuia 3amMeTuia, 4To ycra-
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HOBJIEHHOE BbLIIIE ABJIEHME MOMKHO TaKme Habxawopare Ha tepputopun C.C.C.P., ox-
HaKO OTMEYaeTCA OHO MeHee OoT4YeTauso (cM. tal. 5 — ctp. 80/81). B M3BECTHAKOBBIX
obpa3zoBauuax ¢aMmeHa (riaBHLIM 00pa30M MIMCTBIX M3BECTHAKOB) BBICTYITA€T CMe-
wanHaA ¢ayHa, COCTOAILLAA paeHbm o6pa3om wu3 Proetidae, kak m Phacopidae,
OpUYEM COBOKYITHOCTBL 9Ta XapaKTepU3YyeTcs KOJMYeCTBEHHbIM npeobnamanmeMm hopm
¢ raazamMuM — Hajn opMaMu ciaenbiMM. MeXAy TEM, B MIMCTBIX OTJIOXKEHUAX (ceBep-
Hele Myroazkapnl) HajileHO VICKIOUMTENLHO ciaenble Phacopidae u oguu Bupa Proetidae
— Toxe caemnoit. Marcumora (1955), paccMaTpMBasa NPUYMHBI PeAyKLMM TJa3 y TpuU-
A00UTOB, TIPU3HAJNA, YTO CJAENYET UX CBA3BIBATH IJIaBHbIM 00pa3oM ¢ 3aMlI€HMEM JHA,
TIPMHMMAA OAHAKO BO3MOXKHOCTEL BOZNEICTBMA B TO XK€ BPEMA M APYruMxX aKTOpoOB
cpeanl. ITo P. Puxrtepy (1913), riaBHOM NPWYMHONI DPeAYKLMM TIJja3 y TPUIOOUTOB
6bu1a OGonpluaa raybyHa M CBA3aHHOE ¢ 9TOM cnaboe ocBeljenme xHA. BBUAY TOro, 4ro
B CBEHTOKpxRMCKMX Topax B OoJjiee MEJKMX 30HAX OTJArajyuchb M3BECTHRKM, a B Oojce
r1yGORKMX MIAMCTBIE OCAKM, — TPYAHO PELIATb, KOTOPBIA M3 ABYX DPaCCMaTPUBaeMbIX
aKTOPOB MUrpajd TYT PELIAIOLIYI0 POJb.

CrnenyerT Nnog4epKHyTb, 4To B CBEHTOKPKMCKMX I'Opax He HafAeHO A0 CUX INODP
poxnoB cuennix Proetidae, xag Drevermannia, Chaunoproetus, Typhloproetus —

BBLICTYNMAKIIMX PaBHO KaK X BOCTOKY, TAaK M K 3anajy OT 3TOro paioHa.

3AMEYAHUAA O 3ABUCUMMOCTM MEXKAY M3MEHYUBOCTLIO A BEIMMPAHUEM

PROETIDAE IIO3JHEIO INAJIEO30HA

Marepnaa HMKHe-KapOoHcKuX Tpuiaobutros Cyrtosymbolinae m3 mectHocTM 3a-
PoMOBI, XapaKTEPUIYIOUMICA CUIBHON M3MEHYMBOCTLIO M BbI3LIBAIOIIMII ITOAYAC TPY X~
HOCTM B OIIPeJEJIEHMM CUCTEMaTUYECKO! INPUHALJIERHOCTA HEKOTOPBIX (POPM, MOMKET
BbI3BATL MBICJIb O CYLUECTBOBAHMM KaKOM TO CBA3U MEKAY 9TOI U3MEHMBOCTBLIO a Ha-
CTYNallUMM BBIMMPaHMEM 5TOro mnojceMeicrTBa. IIo MHEHMIO aBTOPIUM, BbIMMpaHNUE
3TO He OBIJIO BBI3BAHO aBTOTEHETUYECKUMM NPUYMHAMM, a €AMHCTBEHHO TOIhKO U3Me-~
HEHUEM CPEABL.

PEAYKIUA TITA3 A BBIMMPAHUME PROETIDAE

U3 KOJMYEeCTBEHHOro COMOCTABJIEHMS POAOB € IJazaMy M POJOB B GOJBLIUIMHCTBE
cAy4dyaeB CJennIX (CM. CTp. 84) cieAyeT, YTO HEAR3A CUMTATL PEAYKLMIO IJa3 Kak
npossienue ,,uiaorepoHTHM3Ma”. B caMOM BEepXHEM TOPM3OHTE HHUIKHEro KaplboHa
(VIII) yMcio pOROB CJENBbIX OTYETIMBO YMEHBLIAETCA, a TNOABJIAIOTCA HOBble POJEI,

€ JOBOJIBHO XOpPOLUO pa3BUTbIMM TJja3aMu.

OBIIME 3AMEYAHUSA KACAIOUIIUECHA OHTOTEHE3A, MOP®HOJOIUU
U CUCTEMATHMKH CYRTOSYMBOLINAE HUPFE

B OHTOreHeTMYECKOM pa3BUTMM TPWJIOOUTOB, OTHOCALIMXCA K IOACEMEIICTBY
Cyrtosymbolinae, B Gosee O3AHEMX €ro CTAAMAX, MOMKHO HAbJIONATb PAM M3IMEHEHMIA
TPOUCXOAALIMX B MOP(ONOrMy OTAENbHBLIX YacTeN MaHUbIPA (TeKeT — mi. I, ¢omr. 4-7,



200 . HALSZKA OSMOLSKA

II, dour. 1-5; VII, dur. 1, 2, 4, 5; nn. I, ¢dur. 1, 4; II, dour. 1-2; V, dur. 3, 5; VIII,
dur. 2, 4, 5, 7; IX, dur. 1-3; XI, dwur. 1, 2; XIII, cour. 3-5).

SAMEYAHMA O CUCTEMATUYECKOM ITOJOXKEHWM CIUCAHHBIX $®OPM

ABTOpIIa NPMHAJA, 332 MaJbIMM MCKJIIOYEHUAMHM, CUCTEMATMRY IIPENJIOKEHHYIO
P. & E. Puxtep u E. CrpyBe (1959), paBHO KaK npusBena COMIOCTaBJCHME 6oJiee HOBBIX
BO33PDEHMI Ha CHCTEMaTUYeCKoe NoJoKeHMue (PaMEeHCKMX M HUKHe-KapOOHCKUX pPOAOB,
OTHOCHMMBIX K cemericTBy Proetidae Salter, 1846 (cm. Tab. 6 — crp. 90/91).

B cucremaTtnueckoi 4acTH NPUBEAEHO ONMCAHUE 5 M3BECTHBLIX BUIAOB TPUNOOUTOH,
20 HOBBIX BMAOB M IIOABMAOB, a TakxKe 26 ¢opm, He 0603HAYEHHBIX KaK BUABLI, NpHU-
HYMasg BO BHMMAaHME OTCYTCTBME AOCTATOYHO OOMJIBHOIO MaTepuasia. RbIAeJeHO TaKiKe
oamH HOBbI nogpoxn Cyrtosymbole (Mirabole) n. subgen., npeacTaBJeHHbBIA I10KA 4YTO
oguuMm TunmuHeIM Bunom: C. (Mirabole) kielanae, a Takmxe HOBbII pox Spatulina n.
gen., OXBaTBIBAKOLIMII HEKOTOpbIe (POPMBI, OTHOCUMMBIE N0 CUX NOp K poxy Cystispina
R. & E. Richter, 1939. Marepuan kacawiumitca Cyrtosymbolinae CBEHTOKPIKUCKUX
Top nan BO3MOXKHOCTE PaCIUMPUTbL PAAMyC CTPaATUrpadUYecKoro BLICTYNAHMA HEKOTO-
PBEIX poAoB, Kak Formonia R. & E. Richter, 1927, uzsecTHOro g0 cux rop M3 cpepHero
cdamena (ropusonr III), a HalEHHOro TaKXe B HUKHeM KapOoxe (ropusour VIII),
u Liobolina R. & E. Richter, 1951, n3BecTHy0 TOABKO M3 ropusontra VII, a BblcTy-
namiyo Toxe B CBeHTORPXKUCKUX I'opax, B ropusourte VIII.

JAMNATHO3BI

C. (Cyrtosymbole) franconica primitiva n. subsp.
(man. III; IV, dwur. 1-4; Tercr-na. III, chur. 1, 2)

QOpuc rnabenu rpylweBuABbIA. Ilepenuuit kpait cinabo BBIpameH. 3aTbIIOYHOE
KOJIBIIO HE CyxMBawlieecst K 0okam. I'massele KpbuiRM y3kue (tr.). IloasumxHasA
wiexa AOBOJIbHO ofpbIBUcTasg, co cinabo EBhIPazKEHHOM TIpaHe, OKaMJAILEeN rias,
XBOCTOBOV LUMT NJOCKMII, IOUTH NOJYKDPYLAbI. KpaeBaa KaiiMa He OTrpaHM4YEHa OT
IJIeBpadbHLIX Jgonacreit. Ock ¢ 8-9 Konbuamu, Ha nmneBpanbHBIX Jomnactax 5-6 pebep.
OpHaMeHTaUMA KpaHUIMA B BuAe cerdaTocTH. [IoABMIKHAA LIEeKa M XBOCTOBOI ILMUT
NOKPbITLI OyropKamMu, MHOIAA CAMEBAIOLIMMMCA M CO3ZAIOLMMM CETYATYI0 OpHaMEeH-
TaLMIO,

C. (Cyrtosymbole) franconica nova n. subsp.
(1. V, cdur. 1-6; reger-ma. III, cour. 3-6)

Ilepeanaa 4yacTh rnabenm CUILHO BBLINYKJAsd, IMIa3Hble KPBIURU [OJYKPYTNble,
mupokue (tr.). 3aThIOYHOE KOJBLIO CJerka cyxusaerca Kk Ooxam. IloaBmmuHas 1ieKa
KpYTO onajamllad KHM3Y, ¢ OTUETAMBOI rpaHei ORpyxalollei rjaa3. XBOCTOBON UMUT
NPOYHO CBOAYATHINA, HECKOJBLKO YIAJMHEH, C OTYETIMBOM KpaeBoy Kaiimoil. Ocep MMeer
9-10 xoseu. Ha nueBpanbHbBIX JornacTax 7-8 pebep. OpHaMeHTanmMsa ceTdyaTad, OTMe-
YeHHad Ha MNOBEPXHOCTM TOJIOBHOI'O M XBOCTOBOIO LIMTOB,
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Cyrtosymbole (Calybole) radiata n. sp.
(mn. VI, our. 1-5; rekcer-na. 1V, dur, 4, 5)

TOJNOBHOM LIUT MOJYKPYTJbINA, IONEpeK cjerka cpopdareni. Ilepennsas kKpaeBad
KajiMa OTYeTJMBa, NMOAOTHyTa KBepXy. I'mabens yanumHeHHad, CyXXMUBAKUIaACA K Ie-
peny; Me}xuy 60KOBbIMM Bopo3namm S; cykeHa. Bokosble 60po3abl rnabenn raySoxko
Bpe3aHbl. IUla3Hble KPBUUKM, C CUMJILHO W30THYTBIM OYepTaHMEM, pacHoOJOXeEHbl Ha
YPOBHE TIOJIOBMHBI AJMMHBI raabenn. Ilepeagumne u 3ajHue BETBU JULEBBIX LIBOB CHIIb-
HO AMBEpreHTHbLI IJla3a JOBRONBHO GOJblumMe. XBOCTOBOM IUUT C pagmMaibHO PacIojio-
XKeHHbIMM pebpamu. HyGaropa rojIOBHOTO ¥ XBOCTOBLO LUMTOB O4YeHb LUMpoKasa. OpHa-
MEeHTalUMA TOHKas, cerdarasd.

C. (Waribole) octofera altera n. subsp.
(. IX, dour. 1-6: Terer-na. V, dwur. 3-5)

Taabenw criepey HECKOJILKO 3a0ocTpeHa. OceBble 60PO3AbI NPK IJIa3HLIX KPbILUKAX

aTpodupyroTesa. 3agHue yrabpl raadeny, paBHO KaK Kpag 3aThLIOYHOrO KOJbLA., CUJIBHO
OBHMKEHBI.

C. (Waribole) prima n. sp.
(na. VII, cour. 1-3; rercr-ma. VI, cur. 5, 6)

Tnabenb IUMPOKas, CYKMBAIOLIASACH K IIE€peny. BOKOEBIe 60pO3xB! HEBbIPAaXKEHbI.
[Tepennaa KpaeBad KaiiMa O4deHb y3Kad (long.), CMALHO 3ardHyTa KBEpPXY. 3aTBLIOYHOE
KOJBI[O CJIETKA CyIKMBarlleecAa Ha 00xa. I'nasHble KpPBIMKM O4YeHb LUMPOKMe (tr.).
IloxgBuKHAaA 1[EKA C CMJABHO 3arHYThIM KBepPXY GOKOBbLIM JMMOOM M GOJILIIMUM IJIa3OM.
XBOCTOBOIT ILIMT OKaifMJIeH y3KOM, BBINYKJION KpaeBoil Kaiimoi. Byropkroesaras opHa-
MEHTalUMA INOKPbIBAET HEKOTOPHIE YACTIM1 NAaHLbIPA.

C. (Waribole) secunda n. sp.
(1. VII, cour. 4-7; rexcr-nn. VI, cour. 7)

T'na3ygble Kpblmxn TPEYIOoJIbHbIE, ymyﬁ.ﬁeﬂbl B cpeamHuoit yactu. IToasuxkHasa
1[eKa C BbIPAzKE€HHBIM OCTPBIM KMJOM, IpoberamlluMm BAOJL OOJLIIOro rjaasa. XBo-
CTOBOM IMT C BBIPAXKEHHOM CJIETKA KPaeBoit KailMOit M TOHKOM AyOaiopoit. ITaHIbIpL
TIOKPBIT JOBOJBHO GoabiuMMy Gyropkamu.

C. (Waribole) granulata n. sp.
(na. VI, dwur, 7, 8; rexcr-mia. VI, dour. 2-4)

I'nabenp cyRMBAWINAACA K Iepeay, co 'cnerxa BBIPAXEHHbIMM OOKOBBIMM §0O-
posaamu. IlpersaGenbHoe none mmpoxoe (long.). I'asHble KPBIUKM GOJBIIME M 1IN~
porue (ir.). y nanexo OTOABMHYTHI OT CIIMHHBIX 60po3n. Byropkm Ha IaHUbIpe HEXK-
HblEe U peRKo pa3bpocaHHbIE,
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C. (Macrobole) laticampa n. sp.
(1. XI, cour. 1-5)

Tnabens ynnmMHEHHAR, CHErKa CYXMBAOIIAACHK K Nepesy. 3aThbUIOYHOE KOJbLO
wmpoxoe (long.). IlpernaGenbHoe MmoJsie PaBHO wypuHe (long.) 3aTBIIOUHOrO KOJbLL'A.
Tlepenuasa xpaeBas Kajima nnockas. I'nasHble KpbliugyM y3kue (Ir.), pacrosoxkennl
B IIOJIOBMHE AJUHBI rnabenn. ITopBumHAA meKa ¢ ZIMHHBIM, AOCTUIAIOLMM XBOCTO-
BOro IUMTa, LIMIIOM. OBPMC XBOCTOBOTO INMTA MapaboJaMYecKuii, OChb ILUMPOKas (ir.),
CTPEMUTENBHO CYRMBAKIIAACA K 3afy.

C. (Macrobole) brevispina n. sp.
(. XIII, ur. 2-9; rexer-mu. VIII, dwur, 1, 2)

Tnabensb cmepenm IUMPOKO OKpyryeHa. Ilepenuss KpaeBaa KajiMa BBLIMYKJAs.
3aThIIOYHOE KONBLO € BBIPAXKEHHLIMM 3aTBLIOYHLIMU JOMACTAMM. llepeaHue BeTsM

JIMLEBBLIX LIBOB KOPOTKME, CMJBLHO AMBEPreHTHBI IIOABMIRHAA 1I€KA C KOPOTKMM ILM~-

oM. OceBasi YacCTb XBOCTOBOrO LMTR, CTPEMMUTENLHO CYXMBAIOWAACA K 3afy, MMeeT
11 xoneu. OceBaa mojocka cnabo BblpaxeHa. KpaHuamit NOXKPBIT TyCTON, MeXKOIl
rpaHynanueint.

C. (?Macrobole) differtigena n. sp.
(mn. XII, cour. 3-5; TekcT-chur. 5 B)

T'nabexp yAnuHEHHasd, CYXMBAIOILNAACA K IEpeny; ee nepex OKpyriaeH. 3aTbliod-
HOe KOnbLC wupokoe (long.), He cyxXUpAamOLIeecA AUCTAILHO, IlperaabenbHoe Ioae
orcyrerByer. IlepeiHan KpaeBasa KaitMa y3Kasd, MOJOTHYTa KBepXy. ['a3Hble KpbILKHU
y3gue (ir.), B nonloBuHe AnMHBbI raabenn. IToaBuxHaA meKa wupoxkas (tr.), ee moctisa-
TepaJibHbI YroJ YIAJMUHEH, BCIIy4eH. 3pUTeNbHasA NOBEPXHOCTL MaJjya, Hu3Ka, XBOCTO-
BOJ 1uMT napabonyyecKoro ouepranus, 6e3 Kaimpl Ocbh mumpoxas (ir.), CMIBLHO CYIKM-

BawUaACA K 331y, HACYUTHIBAET JAECATbL KOJeEL.

Cyrtosymbole (Mirabole) n. subgen.

Tnabenb yanmMHEHHAdA, cllepeAyr 3a0KPYIJeHa, ¢ HaMEYEHHLIMM clerKka GOKOBBIMM
6opo3aKkaMM. 3aTbIIOYHOE KOJBIO He cymxuBamlleeca (long) aucranbHO. Ina3Hble
KDBIIUKY BBIPAXKEHb! HEACHO, HECKOJBLKO BHE NOJOBUHBLI AJuHbI raabenu. HenoasuxR-
Hple ek wmmporue (ir.). IlpermaGensHeit paitoH mmporuin (ir.). IlepeaHeir Kaimb:
HeT. 3aHue BETBM JMIEBBLIX ILIBOB AJMHHbIE M HECKOJbLKO AMBEPreHTHBIE. Ilepexguue
BETBU JIMUEBBIX LIBOB OT y A0 B KOPOTKME M AMBEPIeHTHBIE, a OT f§ A0 ¢ OYE€Hb AJIMH-
Hble M KOHBEPTreHTHble. 3pHUTeNnHas IOBEPXHOCTb ryasza bosbwiags M TOJBKO He3Ha-
yurenbHo BbInykaag. llIunm 1merku QIMHHBIL, 3a0CTPEHHBIN. XBOCTOBOH IAT TO0-
JIYKPYTABA, C HEOTYETIMBO BBIPDAazEHHOI KaliMoil. OcCb CHIBHO CyZKMBamUaAcAa
K 3any, uMmeer 10 BbIyKNbIX Kojeu. Ha naespanabHbIX JonacTAx 6 pedep. IlneBpanb-
HbI€ U MHTepIJieBpaJbHble GOpPO3bl OTYETJIMBEIL
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C. (Mirabole) kielanae n. sp.
(nn. X, cour. 7)

Juargo3 — Kak AJd IoApoxa.

Typhloproetus kozlowskii n. sp.
(1. XVII, ¢ur. 2; rexcr-ma. VIII, dwur. 4)

Kpauuanii cnepefy 3aocTpeHHbI. I'mabenb Kpenko IIONEpedYHO cBOA4YaTadA, B I10-
JIOBMHE CBOE INMHBI CyxeHa. 3ajgHue OoKoBble 60po3ab! (S;) orcekalT 0as3albHbIE
gonacti (L). 3arbLIOYHOE XKOJNbBLO CYMKMBAaKOLIEeCA AMCTANbHO. [J1a3Hple KpPBILKA
HEOTYEeTAMBO OBOCOOJIEHBI, ¢ OTMEYEHHBLIM OCTATOYHBIM ITAa3HbIM BaJukoMm. IloaBusk-
Hble wmieky wmuporue (tr.). Ilepepuue M 3agHMe BETBM JMUEBLIX IIBOB CUJBHO JM=

BepreHTubl. IIaHIbIPL IMOKPBIT MENRMMU GyropKaMu.

? Typhloproetus angustigenalis n. sp.
(ma. XVII, dur. 9; rexcr-na. VIII, cour. 6)

Ilepepuuit Kpait KPaHMAMA CUILHO M3OrHyT. Iyabens rpylueBuMAaHON GOPMBI,
¢ 3 napamy GokoBBbIX 60po34. CrimHHBIE GOPO3AbI O4YeHb cNabo pa3dIudMMbI OT 3aThI-
JIOYHOM Gopo3Aabl A0 Si, K Nepeay yraybasiorcAa. 3aTbLIOYHOE KOJBKO CYXRMBAETCA
K OokaMm. IIpernabenbHoe moJNe MOYTM HTO PABHO Mo wuupuHe (long.) 3aTbUIOYHOMY
xonsly (long.). Henoxsumuele megyn odeHs y3kyu, (ir.). JIMuesble HIBLI ITOYTH MPAMBIE,
X nepeay HEeCKOJIBKO AMBEPTEHTHBI. ['J1a3HbIX KPBILIEK HET.

Formonia convexa n. sp.
(nn. XVII, dwur. 3, 4; rexcr-nan. VII, cur. 9; teger-cur. 6, 1)

TonoBHOI IIMT B NPOAONBHOM Npochuiie CMILHO BBUIYKJBIA. Ha nepegHeM Kpaio
KpaHMAMA OOBOJIBHO JJWHHBIN, M3OTHYThIII Ayroo6pasHo mun, I'mabenp anmMHHAA,
y3Kafd, CyXMBarmwumaaca K nepeny. CrimHHBIE GOpo3abl HernyOoxue. Tonknko 3ajHME
6okoBble Gopo3akl (S;) BbIpakeHbl HenoaBMIKHbIE ILIEKU IMpoKue (tr.). I'aasHbix
KDBIIIIEK HeT. Jinnesble IIBbI Npamble. IToasuxkHaa nieka wupokaa (ir.), ¢ HeOOGLIKHO-

BEHHO AJMHHBIM Iiunom™., I'ynas ner.

Drevermannia moravica minuta n. subsp.
(na. X, chur. 4-6; Terct-pur. 7)

Tnabens yanmneHHad, NajbUeBUAHOM opMbl. 3axuue BoxoBele Bopo3zel (Sy)
orTcekalT Ha3anbHble JonacTu (Lg). Taa3Hble KPLILKM c1abo BbIpaxkeHbl. HenoneuxK-
Hble mieKy mwuporue (ir.). Ilepenune u 3ajHMe BETBM JMUEBLIX IUBOB CJErKa AUBEP-
reutHel. IloaBMAKHAA lIEXKa ¢ KOPOTKMM OyropkoMm. I'ma3 Her., XBOCTOBO# IUUT MONY-
KDYyrabli, co ciabo BBITYKJION, Y3KO0 KaliMoil.

Liobolina praevia n. sp.
(mn. XII, dour. 2)

TonoBuOM muT nonykpyraslit. TnaGens noyrM npAMOyronbHad. HemnoaBMIKHEBIE
Iekn ovyeHb y3rkMe (ir.). Cnuuuble Gopo3an! ucuesarowue. IToABUKHAA IeKa C 3a-
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OKpPYIJIEHHBIM 33JHMM yriaom. I'ma3 Her. 3aTbuloyHas 00OpO37a HECKOJBKO BpE3aHa.
I'na3sbix KphllIEK HeT. XBOCTOBOM IIUT IOJNYILIAPOBUAHLINA, C LIMPOKON (tr.) ochbio,
HEACHO OTIPaHMYEHHBIM €33aAM OT OCTAJILHOM YACTM XBOCTOBOIO IMTA. BOpPO3aLI MeXK-
Ay KOJbLaMM OCM, PABHO KaK IUIEBPAaJbHbIE M MHTEPIJIEBpaJbHbIe OOPO3Abl, He BUM-
Hbl. [IneBpajibHBIE JIOMACTU CJIETKaA CEBOJAYAaThIE.

Liobolina apodemata n. sp.

(. XII, cur. 1; XV, dur. 9—-11: XVI, cur. 5; rexcr-r. IX, dur. 1—3)

Tnabenpr umuauaapuyeckoin ¢opmbel. BokoBbIe G0pO3ALI He BbIpaxKeHbl, CrMHHBIE
©0po3AbI BUIMMBIE TOJBKO B NEpPEeAHElN 4YacTu KpaHUAuA. 3aTbllOo4Hasg 60po3zma Oo4deHb
cnabo BbIpazeHa. 3ajHell KpaeBoil 60po3asl Her. Ha BHyTpeHHEl IOBEPXHOCTU 3a-
OHETO KpaA 3aTbUIOYHOTO KOJbLa pPAachnojioKeHa napa OTPOCTKOB, HAINOMMHAIOLMX
anogeMbl. ['JIa3HBIX KpbILEK HeT. XRBOCTOBOM ILMT Napabonuyeckoit oopMbl. KpaeBasa
KafimMa cnabo BeipazeHna. Ock IUIOCKas, muporas (ir.), 3aguss ee 4acTb OTYETINBO

.

OTAENeHa OT OCTAJbHONI YWacTu 1qura. IlneBpasbHbIE JIONACTH ONajarolme X 3any, no-
NEePEeYHO CUJIBLHO CBOYATHI,

Liobole zarembiensis n. sp.

(. X1V, dur. 1, 2; XV, cdur. 5-8; XVI, dur. 2, 3; rexcr-na. IX, cdur. 4, 5)

T'nabene no4YTHM NPAMOYrOJNIbHAHA, HECKOJNBKO CYyXKeHHasa Mexay Siz. Ilepeannii
Kpall KPaHUAMA HECKONBLKO MOXOrHyT Keepxy. IlpernabenbHbni paiod y3kuit (long.),
BOrdyThiii. Kaiivel Her. I'a3Hble KPLIULKKM CJHETKa U30rHyThle, AauHuble (long.), ne-

CKOJIbKO NPOABYUHYTHI K IlepeAy. 3afHAA KaMa o4deHb AjiuHHadA (ir.), 3arHyras x 3azy.

Liobole barilliformis n. sp.

(. X1V, cdwur. 5)

Laabenp mmpoxras, HoueHK00O0paszHoit ¢opmbl. Tpu napel GOKOBLIX OOPO3a ACHO
BbIpa’keHbl. 3aTbLIOYHOE KOJIBLIIO ITONEPEeYHO BbINyKJOe. KpaHuanit criepeam NIKPOKO
330KpyraeH. I'nma3Hble KDPBILKM B IIOJOBMHE AJMHBI ryiabenu. HenmoasuikHBbIE ILEKU
CUJIBHO ITOHMIKAIOTCA K 3aj1y.

Diacoryphe strenuispina n. sp.
(rur. XI, cour. 6; XII, cur. 6, 7; rekcr-na. VII, cour. 8; treker-cur. 5 A)

CnuuubIe 60pO37bl cn1ab0o BhIpa)keubl. 3aTbiioynas 6opo3pa Heraybokada. Ilperaa-
benpHOe none mupokroe (long), HecKONBKO BOrHyToe. ['Jla3sHble KPBULKU O4YEHL y3KHE
(ir.), pacnoyioxeHn! B NMojoBMue NaMHBI ryabenn. IToABMMXKHAA LIEKA C MaJbIM IJIa30M
M CHUJBHDBIM, TOJICTBIM ILINIIOM.
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Fig.
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Fig.
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Pl I

Cyrtosymbole (Cyrtosymbole) pusilla (Glirich)
(see also pl. II, III)

1. Young pygidium with larval notch (IG 173.11.23); X 17
2. Librigena (IG 173.11.1¢); X 5.

3. Cranidium, neotype (IG 173.11.1a); X 6.6,

4. Young pygidium without larval notch (IG 173.I1.1b); X 13.
5. Pygidium (IG 173.11.2); X 5.8,

6. Cranidia and pygidia (IG 173.11.8a, b); X 5.5.

7. Cranidium (IG 173.11.24); X 14.

1-5 and 7: Lagoéw, Famennian, Postprolobites zone (IV).
6. Lagéw, Famennian, Prolobites zone (III).
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Fig.
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Fig,.
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Pl 11

Cyrtosymbole (Cyrtosymbole) gotica R. & E. Richter

. Young pygidium with larval notch (IG 172.11.286a); X 16.

. Young pygidium without larval notch (IG 172.11.265): X 14,
. Pygidium (IG 172.11.246); X 8.7.

. Librigena (I1G 172.11.256); X 5.

. Cranidium (IG 172.I1.2); X 8.

. Pygidium (IG 172.11.270); X 6.
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Cyrtosymbole (Cyrtosymbole) pusilla (Giirich)
(see also pl. I, III)
7. Pygidium (IG 173.I11.12); X 7.
8. Fragment of cranidium (IG 172.11.4); X 5.

1-6: Jablonna, Famennian, Cheiloceras zone (1I)?
7-8: Lagéw, Famennian, Prolobites zone (III).



Pl III

Cyrtosymbole (Cyrtosymbole) pusilla (Glirich)
’ (see also pl. I, II) '

C. (Cyrtosymbole) franconica primitive n. subsp.

(see also pl. IV)

Cranidia, librigenae and pygidia. L.agéw, Famennian, Prolobites zone (III),
(IG 173.11.10); X 4.4.
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Pl 1V

Cyrtosymbole (Cyrtosymbole) franconica primitiva n. subsp.
(see also pl. III)

Fig. 1. Cranidium, holotype (IG 173.11.10a); X 16.

Fig. 2. Librigena (IG 173.11.11); X 10.

Fig. 3. FFragment of pygidium with marked change of ornamentation on pygidial
axis (IG 173.11.10c); X 7.

Fig. 4. Pygidium with typical ornamentation (IG 173.11.10b): X 11.

Cyrtosymbole (Cyrtosymbole) sp. b
Fig. 5. Cranidium (IG 170.11.512); X 10.
Fig. 6. Fragment of pygidium (IG 170.I1.513); X 7.3.

Cyrtosymbole (Cyrtosymbole) franconica ?nova n. subsp.
Fig. 7. Librigena with rounded genal angle (IG 172.11.188); X 10.

?Cyrtosymbole sp. ¢
Fig. 8. Cranidium (IG 170.11.514); X 8.6.

Fig. 1-4: Lagow, Famennian, Prolobites zone (III).

Fig. 5,6,8. Gatezice, Famennian, Prolobites zone (III)?
Fig. 7. Jablonna, Famennian, Prolobites zone (III)?
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PL V

Cyrtosymbole (Cyrtosymbole) franconica nova n.subsp.

. Cranidium, slender form (IG 170.11.95); X 10.8.

. Cranidium, holotype (IG 170.I1.59); X 13.

. Young cranidium (IG 170.I1.61); X 17.

. Librigena (IG 170.11.58); X 10.

. Internal mould of young pygidium with larval notch (IG 170.11.122); X 14.
. Pygidium (IG 170.11.411); X 14,

S G o W DN

Cyrtosymbole (Cyrtosymbole) franconica cf. nova n. subsp.

7. Pygidium (IG.172.11.300a): X 5.5.
8. Young pygidium (IG 172.11.300b); X 10,8.

1-6: Gatlezice, Famennian, Prolobites zone (III)?
7,8: Jablonna, Famennian, Prolobites zone (III)?
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Pl. VI

Cyrtosymbole (Calybole) radiata n. sp.
. Fragment of young pygidium with larval notch (IG 172.I1.5); X 15.
. Fragment of young pygidium (IG 172.11.1); X 10.5.
. Fragment of cranidium (IG 172.11.2); X 18.
. Pygidium (IG 172.11.3); X 14. .
. Nearly entire specimen, holotype (IG 172.11.4); X 15,

G e W N

Cyrtosymbole (Calybole) ?radiata n. sp.
6. Young cranidium (IG.172.11.6); X 30.

Cyrtosymbole (Waribole) granulata n. sp.

7. Pygidium (IG 172.11.74); X 14,
8. Cranidium, holotype (IG 172.I1.31); X 11.6.

1-8: Jabionna, Famennian, Wocklumeria zone (VI)?



Pl. VII

Cyrtosymbole (Waribole) prima n. sp.
Fig. 1. Librigena (IG 170.I1.526): X 11.
Fig. 2. Fragment of cranidium (IG 170.11.525); X 8.5.
Fig. 3. Pygidium, holotype (IG 170.11.524); X 9.5.

Cyrtosymbole (Waribole). secunda n. sp.

Fig. 4. Librigena (IG 170.11.541); X 8.7.

Fig. 5. Pygidium, holotype (IG 170.11.542); X 7.3.

Fig. 6. Fragment of cranidium (IG 170.11.543); X 15.

Fig. 7. Young pygidium without larval notch (IG 170.11.549); X 14.

Cyrtosymbole (Waribole) sp. b
Fig. 8. Young pygidium with larval notch (IG 172.11.23); X 13.

Fig. 1-3: Galezice, Famennian, Postprolobites zone (IV)?
Fig. 4-7: Galezice, Famennian, Laevigites zone (V)?
Fig. 8: Jabtonna, Famennian, Wocklumeria zone (VI)?



ACTA PALAEONTOLOGICA POLONICA, VOL. VII H. OSMOLSKA, PL. VII

Phot. M. Czarnocka



ACTA PALAEONTOLOGICA POLONICA, VOL. VII H. OSMOLSKA, PL. VIII

Phot. M. Czarnocka



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Pl. VIII

Cyrtosymbole (Waribole) conifera R. & E. Richter

. Cranidium (IG 170.11.517); X 15.

. Young cranidium (IG 170.I1.518); X 20.

. Librigena (IG 170.I1.516); X 5.5.

. Young pygidium with larval notch (IG 170.11.523): X 19.

. Young pygidium without larval notch (IG 17’0.11.522)'; X 15.
Cranidium (IG 172.11.21); X 8.

. Young pygidium without larval notch (IG 170.11.520); X 15.
. Cranidium (IG 170.11.515); X 8,6.

. Pygidium (IG 170.I1.519); X 7.7.

W W 3 o G B W D =

1-5, 7-9: Galezice, Famennian, Laevigites zone (V)? "'
6: Jabtonna, Famennian, Laevigites zone (V)?
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Pl IX

Cyrtosymbole (Waribole) octofera altera n. subsp.
. Young cranidium (IG 172.11.172); X 14,
. Young pygidium with larval notch (IG 172.11.24); X 16.6.
. Young pygidium with larval notch (IG 172.11.183); X 18.5.
. Librigena (IG 172.11.144); X 12,
. Cranidium, holotype (I1G 172.11.184); X 13,
. Pygidium (IG 172.11.180); X 8.6.
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Cyrtosymbole (Waribole) sp. a
7. Pygidium (IG 172.11.142): X 10.8.

Cyrtosymbole (Waribole) cf. warsteinensis R. & E. Richter
8. Fragment of cranidium (IG 172.I1.30): X 8.5.

Cyrtosymbole (Waribole) cf.phacomma R. & E. Richter
9. Fragment of librigena (IG 172.11.130); X 11.

1-9: Jablonna, Famennian, Wocklumeria zone (VI)?
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Cyrtosymbole (Macrobole) ?brevispina n. sp.
Fig. 1. Fragment of internal mould of pygidium (IG 173.11.384a); X 10.

Cyrtosymbole (Waribole) abruptirhachis R. & E. Richter
Fig. 2. Librigena (IG.173.11.33); X 6.
Fig. 3. Pygidium (IG 173.11.34); X 14.

Drevermannia moravica minuta n. subsp.
Fig. 4. Pygidium (IG 173.11.365); X 15.
Fig. 5. Fragment of cephalon holotype (IG 173.11.356); X 16.
Fig. 6. Cranidium (IG 173.11.744); X 15,

Cyrtosymbole (Mirabole) kielanae n. sp.
Fig. 7. Internal moulds of cranidia (a holotype), librigenae and pygidia (IG 171.II.
78a,b,c); X 9.
Liobole sp. a
Fig. 8. Internal mould of cranidium (IG 173.11.673); X 6.

Fig. 1,8: Zaremby, Carboniferous, Pericyclus zone (VIII).
Fig. 2.3: Kowala, Carboniferous, Gattendorfia zone (VII),
Fig. 4-6: Jablonna, Carboniferous, Gattendorfia zone (VII).
Fig. 7: Karczowka, Carboniferous, Gattendorfia zone (VII)?
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Pl XI

Cyrtosymbole (Macrobole) laticampa n. Sp.-

. Young pygidium with larval notch (IG 173.11.350); X 15.8.
. Young cranidium (IG 173.11.371): X 14.

. Cranidium (IG.173.11.345): X 15,

. Pygidium (IG 173.11.348); X 15.

. Cranidium and librigenae, holotype (I1G 173.11.344); X 86,7.

G b W N

Diacoryphe strenuispina n. sp.
(see also pl. XII)

6. Hypostoma and fragment of ventral part of librigena (IG 173.11.326); X 6.

Cyrtosymbole (Macrobole) ?laticampa n. sp.
7. Cranidium (IG 173.11.372); X 13.9.

1-7: Jablonna, Carboniferous, Gattendorfia zone (VII).
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Fig.
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. --'Liobolina -apodemata “h. sp. -
_ {see also pl. XV, XVI) .
1. Internal mould of cranidium (IG 173.11.422); X 13.4.

Liobolina praevia n. sSp.
2. Entire specimen, holotype (IG 173.11.63); X 4,5.

Cyrtosymbole (?Macrobole) differtigena n. sp.
3. External mould of librigena (IG 171.I1.77a); X 5.5.
4. External mould of cranidium (IG 171.I11.77b); X 5.9.
5. Internal mould of pygidium, holotype (IG 171.I1.77¢c); X 6.

Diacoryphe strenuispina n. sp.
(see also pl. XI)
6. Cranidium, holotype (IG 173.I1.332); X 6.2.
7. Fragment of internal mould of cephalon with exoskeleton partly preserved
(IG 173.11.325): X 6. : ' ' '

1: Zaremby, Carboniferous, Pericyclus zone (VIII).
2,6,7: Jablonna, Carboniferous, Gattendorfia zone (VII).
3-5: K_arczc’xwka, Carboniferous, Gattendorfia zone (VII)?
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Pl. XIII

Cyrtosymbole (Macrobole) cf. brevispina n. sp.
1. Internal mould of cranidium (IG 173.11.741); X 14.

Cyrtosymbole (Macrobole) brevispina n. sp.
. Internal mould of pygidium (IG 173.I1.710); X 10.
. Internal mould of young pygidium with larval notch (IG 173.11.478); X 15.
. Internal mould of young cranidium (IG 173.I1.378); X 13.
. Internal mould of young cranidium (IG 173.11.382); X 14,
. Cranidium, holotype (IG 173.I1.39); X 9.3.
. Internal mould of cranidium (IG 173.11.384b); X 10.9.
. Internal mould of librigena (IG 173.11.377); X 6.
. Internal mould of pygidium (IG 173.11.381). X 14.5.
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Cyrtosymbole (Macrobole) cf. blax R, & E. Richter
10. Cranidium (IG 173.11.349); X 6.3.

1-5, 7-9: Zaremby, Carboniferous, Pericyclus zone (VIII).
6: Galezice, Carboniferous, Pericyclus zone (VIII).
10: Jablonna, Carboniferous, Gattendorfia zone (VII).
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Pl X1V

Liobole zarembiensis n. sp.
(see also pl. XV, XVI)

1. Internal mould of cranidium (IG 173.11.612): X 6.
2. Internal mould of cranidium (IG 173.11.608): X 11.

Trilobites sp. a
3. Fragment of internal mould of pygidium (IG 173.11.566); X 6.

?Liobole sp. b
4. Internal mould of pygidfum (IG 173.11.562); X 6.4.

Liobole barilliformis n.sp.
5. Internal mould of cranidium, holotype (IG 173.11.679.); X 6.

Liobole glabroides glabroides R. & E. Richter
(see also pl. XVI)

6. Internal mould of cranidium (IG 173.11.567); X 3.2.

1-6: Zaremby, Carboniferous, Pericyclus zone (VIII).
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Pl. XVI

Liobole glabroides glabroides R. & E. Richter
(see also pl. XIV)
1. Fragment of internal mould of librigena (IG 173.11.576); X 4.

Liobole zarembiensis n. sp.
(see also pl. XIV, XV)

2. Internal mould of pygidium (IG 173.I1.575); X 2.9.

3. Internal mould of cranidium (IG 173.11.611); X 6.

Liobole aff. coalescens R. & E. Richtér

4, Internal mould of pygidium (IG 173.1I1.657); X 2.9.

Liobolina apodemata n. sp.
(see also pl. XII, XV)
5. Internal mould of pygidium (IG 173.11.431); X 13,

?Typhloproetus sp.

6. Internal mould of librigena (IG 173.I1.560); X 6.

1-6: Zaremby, Carboniferous, Pericyclus zone (VIII).
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Pl XVII

Typhloproetus ?kozlowskii n. sp.
1. Internal mould of librigena (IG 173.I1.565); X 6.

Typhloproetus kozlowskii n. sp.
2. Internal mould of cranidium, holotype (IG 173.11.500): X 11,

Formonia convexa n. sp.
3. Internal mould of cranidium, holotype (IG 173.11.561): X 14.
4. Internal mould of librigena (IG 173;II.558); X 3.6.
5. Fragment of internal mould of cranidium (IG 173.11.473); X 5.

?Formonia sp.

6. Internal mould of young pygidium (IG 173.11.437); X 15.
7. Internal mould of young pygidium (IG 173.11.559); X 14.
8. Internal mould of pygidium (IG 173.11.439); X 15.

?Typhloproetus angustigenalis n. sp.
9. Internal mould of cranidium (IG 173.11.497); X 13.7.

1-9: Zaremby, Carboniferous, Pericyclus zone (VIII).
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