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FAMENNIAN AND LOWER CARBONIFEROUS CYRTOSYMBOLINAE

(TRILOBITA) FROM THE HOLY CROSS MOUNTAINS, POLAND

A bstract. - Famennian and Lower Carboniferous trilobites of the subfamily Cyr­
tosymbolinae (Proetidae) f rom the cephalopod biofacdes of the Holy Cross Mount­
ains (G ory Swietukrzyskie) are describ ed . Of the 51 species d escnloed, 20 are new
a nd 26 are identified only at the generic level. The variability and ontogenetic
de ve lopme nt of the species are investigated. Suggestions on the occurrence of
pro et id and phacop id trilob it es in correlati on with the type of lithofacies are
made. An attempt is m ad e to base the st r a t igraph y of Famennian and Lower
Carbonife r ous be ds on the tr il obi tes here studied.

INTRODUCTION

The present paper is a study of the trilobite subfamily Cyrtosymbo­
linae Hupe, 1953 (Proetidae Salter, 1864) which occurs in the Famennian
and Lower Carboniferous beds of the southern part of the Holy Cross
Moun tains (Gory Swietokrzyskie). Very few Proetidae have so far been
recorded from these beds. Giirich (1901) reported in the Famennian beds
at Zaremby and Karczowka the presence of the species Proeius michaZ­
sk ii = ? Perliproeius michaZskii (Gurich, 1901) and (in 1896, 1901) tha t
of DecheneZZa pusiila = CyrtosymboZe (CyrtosymboZe) pusiZZa (Giirich,
1896) in sediments of the same ag e at Psiarnia and Zaremby. ?Per Ziproe­
tus michaZskii has not been found by the writer. Czarnocki (1928) ment­
ions that a species which he defines as "WariboZe ex groupae aequaZis"
occurs in Lower Carboniferous beds at Galezice and Zaremby. Kosciel­
niakowska (1959) r ecords two species of Cyrtosymbolinae from the
Fam ennian of the northern part of the Hol y Cross Mountains: Drever­
mannia (Drevermannia) schmidti R. Richter, 1913. and D. (Dre vermannia)
wzdoZensis n.sp. The latter species is, however, nomen nudum. The pre­
sent paper is the first to describe the assemblag e of Cyrtosymbolinae
from the Famennian and Lower Carboniferous of the Hol y Cross Mount­
ains. Over 2000 sp ecimens are considered; they were coll ected between
1948 and 1954 by the late Polish geologist Jan Czarnocki, by Dr Z. Kie­
lan-Jaworowska and the present writer. They com e from the following.
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Fi g. 1. - The map of Holy Cross Mountains (Gory Swietokrzyskie) fa cial regions.
X-X Hol y Cross dislocation, dividing Holy Cro ss Mountains into two reg ions.
I nter r upted line - maximal southern extension of Holy Cross fa cies (shale limest one

fa cies ) of Up per Famennian (af ter 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
now - Famennian (ditto); Zaremby - Lower Carboniferous, collected
by Ki elan-Jaworowska and the writer; Lagow - Famennian, collected
by Kielan-Jaworowska. 10 sp ecies and subspecies have been identified
from the Famennian localities m entioned 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), et c. Th e Lower Carboniferous trilobites described include 15
specie s, 13 of which are new (comp. table 1).

The writer carried out her r esearch work at the Institute of
Palaeozoology of the Polish Academy of Sciences in Warsaw between
1958 and 1961. It w as preced ed by studies of the Famennian Phacopidae
from the same area (Osmolska, 1958) . All .t he 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 Institute
(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 r emarks. 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 descri bed by R. and E. Richter
fr om the Rhine Schiefergebirge and Thuringia. In 1961, also on a grant
fro m the Polish Academ y of Sciences, the writer visited Leningrad. At
the Museum of VSEG EI in Leningrad she examined the collections of
Fa mennian trilobites from the Ural and the Mugodzhary Hills, described
by Maksimova (195 5), and those of Lo wer Carboniferous trilobites from
the Ural, the Kirghiz steppes, Kara-tau, Turkmen, the Kuznetsk and
Don etz 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 kindly took the photographs, Mrs. K. Budzynska
made the drawings, and a part of the present work was translated into
English by Mrs. J. Humnicka.

GEN ER AL PART

MATERIAL AND METHODS

The Famennian Cyrtosymbolina e described here occur in limestones
as exosk eletons, 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
excep tionall y within shales of the uppermost Famennian strata at Ko­
wala , and here they are badly preserved, being compressed, distorted
and mo stly without exosk eletons. 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
exosk eletons being found only in beds of the Gattendorfia zone at Ja­
blonna 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 compress ed, with the ex ception of extre­
mely small specimens, which are usually very satisfactorily pr eserved.
Lower Carboniferous shales have yi elded many you ng 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 us ed 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 J aanusson (1956): L ­
lobus, S - sulcus. They are numbered from behind forwards. The
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Ta b l e I

D istribution of the Cyrtosymbol inae In the Famennian and Lower Carbonifero us of the Holy Cross Mountains (Go ry Swietokrzyskie), Poland

-

I I I
I

I

I
I

I
Locality Jab lonna Kowala Galezice Czarn6w IKarczowka Zaremby I Lagow Remarks

I
I

I. Cyrtosymbole (Cyrtosymbole) gotica R . & E. Richter,

1926. II'" al so in the Rhine Schiefergebirge

2. C. (C .) pusilla (Girrich. 1896) . VI 111 111 III ,IV

3. C. (C .) franconica primit iva n. subsp . III together with C. (C.) pusilla

4. C. (C .) franconica nom n. subsp. Ill ?

I
1Il? en masse at Galezice

5. C. (C .) franco nica 'lnova n. subsp. . . III ? I librigena

6. C. (C .) cr. fra nconica nova n. subsp. 1Il ? 2 pygidia

III I cra nidium
7. C. (C .) sp. a.

(C .) sp. b.
III ?

I

I cranidium
8. C.

?Cyrtosy mbole sp. c.
III ? I cranid ium

9. I
10. C. (Calybote) radiata n . sp, VI?

I I. C. (Cal.) ?radiata n. sp. VI?

12. C. ( Waribole) conifera R. & E. Richter, 1926. V? V? V? en masse at G alezice, also Rhine

Schiefergebirge, Corn wall?

13. C. ( W.) abruptirhachis R. & E. Rich ter, 1919. VII also in the Rhine Schiefergebirge

14. C. ( W.) octofera altera n. subsp. VI?

15. C. ( W ) prima n. sp . IV?

16. C. ( W ) secunda n. sp. . V? toget her with C. ( W ) conifera

17. C. ( W) granulate n. sp. VI?

18. C. ( W.) cf. warsteinensis R. & E. Richter, 1926. VI? I damaged cranidium

19. C. ( W. ) cf. phacomma R . & E. Richter , 1926 VI? I librigena

C. ( W.) VI? VI?
20. sp, a.

21. C. ( W ) sp , b. VI ?
several young pygidia

22. C. ( Macrobole) laticampa n. sp . I VII
toge ther with Diacoryph e strenuispina

23. C. ( M.) ?Iaticampa n. sp. . I VII
I

24. C. ( M .) brevispina n. sp .

I I
VlIl

25. C. ( M. ) cf. brevispina n. sp. VlIl

26. C. ( M. ) Zbre vispina n. sp, V111

27. C. ( M .) cf. blax R. & E. Richter, 1951. . VII

28. C. ( ?M .) dif fert ig ena n. sp. VII?

29. C. ( M irabole) ki elanae n. sp . VII?

30. Drevermannia moravica minuta n. subsp. VII
together with Diacoryphe strenuispina

31. Formonia convexa n. sp. . VIII

32. ?Formo nia sp . V111

33. Typhlopro etus ko zlowskii n. sp.. VIII

34. Typhloproetu s 'lkozlowskii n. sp, V111 2 librigenae

35. Tl'yphloproetus angustigenalis n. sp, VlIl

I 36. TTyphloproetus sp . VII I I librigena

37. Diacoryphe strenuispina n. sp. VII

38. Liobolina praevia n. sp. VII

39. Liobolina apodemata n. sp. VII I

40. Liobole glabroides glabroides R . & E.Richler, 1949 . VII I a lso in the Rhine Schiefergebirge
41. Liobole cf. coalescens R. & E. Richter , 1949. VII I severa l pygidi a
42. Liobole zarembie nsis n. sp, VII I

43. Liobole barilliformis n. sp. VII I

44. Liobole sp. a. VIII severa l cranid ia

45. ?Liobole sp , b.. VIII I pygidium

46. Liobole sp . c. VIII num erou s young cra nidia
47. Liobole sp . d . VIII
48. Trilobites sp . a. VIII several pygidia

49. Trilobites sp. h. VIII

I
I fragment of young pygidi um

I
50. Trilohites sp . c. . I VIII I young pygidium

I

• Roman figures II to VI refer to successive Famennian zone s. Gattendorfia zo ne (I) an d Pericyclus zone (I I) of the Lower Carboniferous have, for clearness, been marked wit h the Roman
figures VII and VlIl respecti vely.
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direction in which m easurements are made is 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 wid th of the
glab ella wa s measured at it s base. Th e symbols of R. and E. Richter

Fi g. 2. - Di agram sh ow ­
in g the course of the
facial sutu re with turn­
ing points marked
(after R. & E. Richter,

1949, p. 68).

(1949): a., B, y, b, E, W (fig . 2) are us ed to denote the turning points of the
facial suture. The term: " larval notch" has be en 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 exa mine d, in ea r ly meraspis stages. The plates show
most of the spe cies 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 otherwis e
di storted spe cime ns.

STRATIGRAPHY

No exhaus tive study has ever been published on the stratigraphy of
t he Famennian and Lower Carboniferous beds in the Hol y Cross Mount­
ains. The work by Sobolew (1911) and by Giirich (1896, 1901) provides
only a fragmentary picture and calls for fundamental r evision. Czarnoc­
ki (1928, 1933, 1939, 1948, 1957) al so inve stigate d the se sediments, intend­
ing to prepare a comprehensiv e 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 fe w years by Kosciel­
niakowska (1959) wit hin the Famennian of that area , by Zakowa (1960,
1961, 1962) and Kwi atkowski (1959) within the Lower Carboniferous
str ata. Osmolska (1958) has worked out the Famennian Phacopidae of
that area . It wa s 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
str at igr aphic studies. Unfortunately, however, most of the profiles have
no stratigraphic description based on cephalopods, so the writer has
been largel y unable to give the zonation accurately , particularly where
only n ew tri lobite species w ere yie lde d . The Famennian and partly
Lower Carboniferous stratigraphy given must therefore be consid ered
as tentative and to be amende d after the cephalopod fa una has been
worked ou t in d etail. This explai ns the interrogation marks pl aced in
the chapter on systematics, after names of zon es, which y ielde d
t r ilobi tes. Among trilob ites common both to Poland and Germany, and
whose str atigraphi c value is unquestionable, the only form s found here
are: Cyrtosymbole (Cyrto symbole) gotica R. & E. Richter, 1926, in the
Che iloceras zone (II) of the Famennian ; Cyrtosym bole (W aribole ) co­
nifera R. & E. Ri chter, 1926, in the Laev igit es zone (V) of the F amennian ;
Cyi tosymbole (W aribole) abru pt irhachis (R. & E. Richter, 1919), in the
Gattendorfia zone (VII) of the Lower Car boniferous ; Liobole glabroides
glabroides R. & E. Richter, 1949, in the Pericyclus zon e (VIII) of the
Lower Carboni ferou s.

Descriptions of outcrops

Jab lonna. Th e 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 Ki elc e to Dalesz yc e, ab out 200 m N
from the junction with the road from the village K acz yn. J . Czarnecki
told Z. Ki elan-Jaworowska, in 1948, th at the Famennian at Jablonna
contains all zones - from the Cheiloceras zon e (II) to the Wocklumeria
zon e (VI) . The lowermost Famennian beds here rest on the Frasnian.
Th e Famennian is almost exclusively in the form of fine crystalline
limestones of var ious hues of r ed. The uppermost beds only are
se a-green or greyish in colour. Th e fauna is very rich in cephalopods,
brachiopods, trilobites, cor al s; lamellibranchs and gastropods are
sporadic, and exceptionally there are colum nals of cr inoids. Of the whole
on ly the t rilobites have been described . The Wocklumeria zones (VI)
at J ablonna are overlain by sili cifie d shales of the Lower Tournaisian
(Gattendorfia zone - VII). The m aterial ava ilable to the writer f rom
the Famennian excavation of Jablonna is w ithout trilobites in some
beds (fig. 3), in w hich a section prepared by Czarnocki and Ki elan-Ja­
worowska show s that they w ere present. These are the beds 10 to 12
and 21 to 26. Th e predominant sp eci es is C. (Cyrtosymbole) got ica
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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17

16

t .5
14

13

t 2

11

10

9

pale-green limestone Ph. granulatus (very large speci-!
mens)

variegated limestone tr ilob ites abse~ t
--

greenish-stained limestone Ph . granulatus

bluish-grey limestone

bluish-pu rple-grey limestone
-

trilobites indeterm ined
dark-red limestone

redd ish-purple limestone
I
I

C. ( W.) cf. warsteinensis, Ph. gra-
nulatus, C. ( W.) octofera altera,
C. t w.) ct. phacomma, C. ( Cal.)
radiata , Ph. granulatus
C.(W .) octofe ra altera , C. ( W.) gra-
nulata , C. ( W.) cf. phacomma ?,

red limestone C.(W. ) cr. warsteinensis, C.(W. )
sp. b, C. ( Cal.) radiata, C.

_ \ ( Cal.)? radiata , Ph. granulatus

dislocat ion zone
shales with limestone rubble

trilobites absent
red limestone with purpl e bands

grey-purpl e limeston e
light-red limestone C. ( W ) conifera

---
grey-yellowish-purple limestone C. (C. ) ? franconica nova
- - - --

trilobites indetermined
grey-purple limestone C. ( C.) franconica nova

probably present

red-purple limestone I C. ( C. ) gotica

Fi g. 3. - Fam ennian section from the excavation at Jablonna near Borkow
(afte r 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 nova, 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 id entify Postprolobites zone (IV), be­
cause there is no discordance between beds 13 and 14 (the former repre­
senting perhaps still Prolobit es zone) . Hence beds 10-13 ought perhaps
to be r egarded together as an equivalent of Prolobites and Postprolobites
zones (III and IV). Bed 14 contains, in addition to trilobites, numerous
r epresentatives 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 trilobite ass emblage, in
which Phacops granulatus Munster, 1840, appears for the first time
within this section, along with the Proetidae. The subspecies C. (Wari­
bole) octofera aitera n.subsp. suggests that Wock lum eria zone (VI) is
present, in which C. (Waribole) octofera octofera R. & E. Richter, 1926,
has be en recorded in Germany. Fairly numerous Clymenia and two frag­
ments of fish have also been found here. The trilobite 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 bed 29 (one
of the uppermost Famennian strata) y ielded a few huge specimens of '
Ph. granulatus, with cephalons almost 20 mm long (Osmolska, 1958). No
trilobites have been found in any higher Famennian beds of this section.
The siliceous sh al es , however, which rest on the Famennian and corre­
spond in ag e to the Lower Tournaisian (Gattendorfia zone-VII), contain
a rich trilobite assemblage, very different from the Famennian. Complete
sp ecimens are often encoun te red in it, in which the free librigenae lie
apart f rom the cranidia, in the position occupied after moulting. This
arr angemen t of the parts provides evidence both for the autochtonic
ch aracter of the fauna and calm conditions in which sedimentation took
place. The presence of the gen era 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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9

8

7
6

5

4

3

2

light-brown limestones

pale-green limestone trilobites absent

limestone flow breccia

-

I

C. ( w. ) sp. a, Ph.granulatus

grey-yellow limestone

C. ( W.) coni/era, Ph. granulatus

C. ( W.) coni/era, C. ( w. ) se-
cunda, Ph. granulatus

trilobites absent

grey crin oidal limestone C. ( W.) prima

grey pink-stained limestone C. ( C.) /ranconica nova,
?C. sp. c

dark -grey, crinoidal pink- stained C. ( C.) /ranconica nova, C. ( C.)
limest one sp. b

black, bituminous limestone C. (C. ) franconica nova

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 Ostrowka hill at Galeztce. Scale 1 : 10.
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Liobolina praevia n.sp., the predominant sp ecies in the assemblage. Some
species are represented by young forms.

Galezi ce. In the western part of the village of Gal ezice the Famennian
deposits are exposed, on the N side of the Ostrowka hill , about 200 m
east of a hill called Todowa Grzaba. Wi thin the area of Calezice the
Famennian persists on the northern sides of the Ost rowka and Besowka
hills (Kwiatkowski , 1959) as rath er fragme n ta ry sh eets of grey , some­
times pink-coloured , limestones. Th e Frasnian and the Ciieiioceras zone
(II) are missing, so that the Prolobites zone (III) rests directly on Give­
tian A mphipora limestones. The thickness of the Famennian here is
grea tly reduced and is slightly more than 2 m. According to Czarnocki
(1928 , 1948), all the Clymenia zon es are present - from Prolobites zone
(III) to Wocklumeria zone (VI) ; they are overlain by Tournaisian shales
or by the Visean. This is locally r epresented by Carboniferous limestone
facies, and higher up as greywacke sh al es containing plant remains. The
Famennian trilobites described come from the Clymenia beds on the
Ostrowka hill. In the ou tcrop explored by the wri ter (fig. 4) it has only
been possible to determine Prol obites (III) to Laevigites (V) zones winh
any certainty. But Wo cklumeria zone (VI) is probably there, too. An
unpublished petrographic analys is of these beds has been made at the
write r's r equest by Mr. Rydzewski of the Geological Institute in Warsaw.
It shows that beds 1-11, which petrographically cons ti t ute a homogeneous
se r ies of fossili fe rous limestones of biomorphic structure and massive ­
mostly pell -mell - texture, contain large amounts of calcite organic
re ma ins . Th e matrix also contains unequally-crystalline calcite, whose
crysta ls are oft en contaminated by fe r ro-clayey su bsta nces with a spo­
ra dic admixture of bituminous matter, whose content varies from bed to
bed . Minor amounts of detritic mineral s , such as quartz , chalced on y and
biotite scal es , are als o present. The bed marked No. 12 is a bed t ransitio­
nal between the underlying fossiliferous limestones and the overlying fine­
cr ystalline (sub-c rypto-cryst alline) limestones containing a meagre fauna .
In Dr. Z. Kotanski's opinion (personal communication) , this bed is a flo w­
breccia which consists of ang u la r fragments of fossili fe rous limestone,
up to a few centimetres in di am eter. The fra gments are cemented into
fine- grained limestone, r esembling that from the overlying beds 13 and
14. Th ese are the la st , unfossil if erous limestone beds within thi s section .
P etrographically, they are made up of sub-crypto-crystalline calcite con­
taminated by ferro-clayey substances , with small amounts of quartz and
chalce dony . Bed 14 shows a somewhat greater contamination by hydro­
ferrous oxides.

Th e trilobites which are markedly fe w, first appear in bed 1. Th e spe­
cies C. (Cyrtosymbole) pu silla (Gurich , 1896), which is no t known from
other sections earlier than the Prolobites zone (III), may possibly
repre se nt 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) [ranconica nova n. subsp. Th e 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 com e from the
Postprolobites zon e (IV) and that C. (Waribole) prima exhibits primitive
character s that bring it close to its ancestor (the subgenus C. (Cyrto ­
sym bole), 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 be en found in bed 6,
which probably belongs to the same zon e as bed 5. Beds 7 to 10 are
a homogeneous series in which there is a m ass occurrence of the trilobite
spe cies C. (Waribole) conifera R. & E. Richter, 1926, an index form of
the Laevigites zon e (V). In bed 7 and in higher beds Pha cops granulatus
(Munster , 1840) and C. (Waribole) secunda n.sp. (the latter known onl y
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 . a have been collected in bed 11. Th is bed , together
with its overlying beds 12-14, which are unfossiliferous except for some
cr inoid columnals, may perhaps correspond to the uppermost Famennian
Wock lum eria zon e (VI) . Lenses of ar gillaceous coffee-coloured limestones
occur in the reddish cla yey argillaceous shales of Tournaisian age that
rests on the Famennian (Czarnocki 's outcrop east of the Ostrowka hill).
The limestone lenses contain a very m eagre 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
encounter ed in great abundance in the Pericyclus zon e (VIII) at Zarem­
by. Higher up black or variegated argillaceous and siliceous shales occur
w ith lydites (Pawlowska, 1961).

Ko wala. The excavations which hav e yielded the trilobites described
by the wri ter, we re mad e in a field of the Barwinek farm, south of the
vill age of Kowala , about 2 km east from the Kielce-Busko railway road.
Th e Famennian rests here on the Frasnian. The uppermost Famennian
zon es Laevigite s (V) and Wocklumeria (VI) containing the Phacopidae :
Phacops wedekindi w edek indi R. & E. Richter, 1926, and Proetidae:
Cyrtosymbole (Cyrtosymbole) pusilla (Giirich , 1896), have been disco­
ve re d in outcrops, excavated by J . Czarnocki and the writer, while
the Gattendorfia zon e (VII) is yresent in the excavat ion made by Z. Ki e­
lan-Jaworowska. Th e 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.

Czarnour. Grey-yellowish marly limestones occur here on the high­
road from Kielce to Karcz6wka. They contain the trilobite species:
Trimerocephalus caecus (Giirich, 1896) and C. (Cyrtosymbole) pusilla
(Giirich, 1896), fairly well represented . On these species the age of the
limestone beds has been ascribed to the Prolobites zone (Ill).

Karczouika. Upper Famennian and Lower Carboniferous beds have
been discovered here by J. Czarnocki in th e field close to the village of
Czarn6w, on the highroad from Kielce to Karcz6wka. 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. caecu s 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.

Lagow. According to Czarnocki (1928), the full sequence of the
Famennian and Lower Carboniferous strata occurs in the vicinity of
Lagow, 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 (Giirich , 1896) and, somewhat higher up,
to C. (Cyrtosymbole) pusilla (Giirich , 1896) and C. (Cyrtosymbole) fran­
conica primitiva n.subsp. The Postprolobtres 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 near Lagow. 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 (VII1); 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
cor r espond to the Lower Visean. Within the two Lower Carboniferous
loca li t ies at Zaremby the trilobites have been preserved without exoske­
leton. The external imprints are readily destroyed, so that the available
specimens are r epresented 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
a nd 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
dem onst ra te d by R. and E. Richter (1951) that t he para-chronological
division of the Lower Carboniferous based on trilobites, coincides with
tha t ba sed on cephalopods (comp. table :l) . The presence at Zaremby of
t h e genus Liobolina within beds of the Upper Tournaisian (the Peri­
cyclus zone-), and also of a few sp ecimens in the well w ithin the Lower
Visean beds (Pericyclus zone") , considerably extends the range of the
st ra tigraph ic distribution of the genus Liobo/ina. However, if account
is taken of the particular character of the species L. apodemata n.sp.
present h ere , which is v ery close to the genus Liobole, and probably
a lso to a fo rm intermediate betw een these genera , R. and E. Richter's
(1951) division of the Lower Carboniferous, based on trilobites , m ay be
ac cep ted as esse nti a lly correct. It is, however, quit e po ssible that r elict
species occu r within beds younge r than those, in wh ich thi s genus
attained its maximum development. A rem arkably interesti ng assem­
blage of t rilobites also occur in the beds from the Zaremby w ell. It
consis ts a lmost exclusively of yo u ng individuals, which have pointed

1 Upper Tournai sian bed s are in sy stematic parts named as "low er bed s of
Pericyclus . zon e (VIII)", and Lower Visean beds a's "upper beds of P er icyclus
zone (VIII) ".

5 Acta P alaeontologica P olonica Nr 1- 2
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Table 2

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

Age
I

Stage
I

Zone
I

Division based

I
Division based

on cephalopods on trilobites

Upper III (IX)
1

Goniat ites
Phillibole'"::l ( =Glyphioceras)0...

~ Visean
Middle"2

0
,D

I... Lower II(VIII) Pericyclus Lioboletil
U
... Upper...
~ Tournaisian ._- - - - -
0

....J Lower I(VII)* Gattendorfia Liobolina

VI W ocklumeria

I Calybole
t:: V Laevigites Wariboletil Upper'2 -
0 Famennian IV Postprolobites;>...
0

III Prolobites... Cyrtosymbole...
0. s. str.0. Lower II Cheiloceras::> I

I Frasnian I I Manticoceras

*For the sake of clarity and to distinguish from the Famennian zones - the Lower Carboniferous
zones - the latter : Gattendorfia (I), Pericyclus (II), Goniatites (III), are marked with the Roman
figures VII, VIII , IX .

anterior margins of the cranidia, and pygidia with marked larval notch
(p. 84 - Ontogeny). 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. zarem biensis and other unidentified
forms), as well as some Liobolina (L. apodemata) and Cy1'tosymbole
(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.

Comparisoii of the Famennian sections from,
Jablonna and Gaiezice

The distance between the villages of Jablonna and Galezice (Ostrow­
ka hill), where the most complete Famennian sections have been
found , is about 25 km. The two sections differ distinctly in lithology,



FAMENNIAN AND LOWER CARBONIFEROUS CYRTOSYMBOLINAE 67

thickness of beds and faunal assemblages. As mentioned above, the
Jablonna 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 Ostrowka hill at Galezic e. The Wocklumeria zon e (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 fine-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
bi tes. 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 Galezice beds which
yie ld these trilobites, are separated by beds in which two primitive
sp ecies: 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 zon e V. It is also note­
wo r thy that C. (Cyrtosymbole) franconica nova, which occurs en masse
at Gal ezice, is repre sente d by ve ry few specimens at Jablonna. C. (Wa­
ribol e) conifera, which is very frequent in both sections, occurs at
Jablonna in a clymenid assemblage, while at Galezice it is associated
wi th crinoids, extremely numerous small gastropods, and somewhat
rarer Clymenia. Within the same bed at Galezice the presence of
Pha cops 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. Th ese conspicuous differences in the
extent and development of the two sections may be explained by the
geographic position of the Jablonna locality. It lies farther east than
Galezice, hence it is nearer to the supposed area of denudation (map of
the fa cia l 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

5-
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is situated between Jablonna and Galezice (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
ve ry 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 Karczowka 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 be en collected from the
Upper Tournaisian beds of both Galezice and Zaremby near
La gow, which lie at the opposite ends of the region here under con­
sideration. At Galezice they occur in limestone lenses am ong argillaceous
clayey shales, and at Za remby in siliceous shales ; therefore, it is highly
p robable 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
environmen tal conditions changed rapidly and, together with these,
changed also the associated trilobite assemblages . The monotonous trilo­
bit e ass emblag e from Kowala (C. (Waribole) abruptirhachis), phyloge­
netically clos ely approaching Famennian forms , is the oldest assemblage
out of those described h ere.

STRATlGRAPHIC DISTRIBUTION AND GEOGRAPHIC RANGE

OF THE SUBFAMILY CYRTOSYMBOLINAE HUPE, 1953

As sh own in tables 3 and 4, the genus Cyrtosymbole (sensu lato)
R. Richter, 1913, has the widest stratigraphic distribution within that
subfami ly. Its fi rs t appearance is recor de d from the Frasnian (Teichert.
1943, 1949) and it occur s throughout the Famennian and Lower Carbo­
ni ferous 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 Australia (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* .

I~
Famenn ia n Lower Carboni.

Zone rerous

Genus, subgenus I I II I III I IV I V I VI VII I~
Cyrtosymbole R. Richter, 1913

.,..
C. (Cy rtosymb ole) R. Richter, 1913 •• • a .. .. .. - ?
C. tWartbole) R. & E. Richter,1926 ... ... ..

~

C. (Calybole) R. & E. Richter, 1926.u: .... .. ..
C. (Macrobole) R. &E. Richter1951 7 ? ?

C. (Semiproetus) Reed, 1943 .... ~

C. (Mirabole) n. subgen. . . .. .. . . . ....l-
Archegonus Burmeister, 1843 . . . . ~

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

Liobole R. & E. Richter , 1949 .. . -Liobolina R. & E. Richter, 1951 I

Drevermannia R . Richter , 1909 . . ....L ... ... .. . .... .... .. .
Formonia R. & E. Richter, 1927.. ? .... .. .. .. .. ... . . .. .. . .~
Chaunoproetus R. &E. Richter, 1919......1- . .. .. ..
Skemmatocare R. &E. Richter,1927 -Cyst/spina R. & E. Richter, 1939 - I-
Spatullna n, gen. ... .... . , ......
Carbonacoryphe R. &E.Richterl950
Diacoryphe R. & E. Richter, 1951 . ~

Typhloproetus R. Richter, 1913 ..
Perltproetus R. & E. Richter , 1926 P-l- . ..... .

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

The subgeneric forms of this genus : Cyrtosymbole (s. str .), Waribole,
Calybole, Macrobole, Seiaiproetus - have a somewhat narrower strati­
graphic distribution. The first nam ed of these subgenera occurs chiefl y
within the Lower Famennian zones II and III (comp. table 4), but onl y
two species : C. (Cyrtosymbole) pusilla (Giirich) and C. (Cyrtosymbole)
neptis Chlupac 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 repre sented by only one species. It is mo re numerous in the
Rhine Schiefergebirge (Dill Mulde), in easte rn Thuri ngia, in Czechoslo­
vakia , the Holy Cross Mountain s, and on the wester n slopes of the Ural.
Representatives of Cyrtosymbole s.str. are lacking in England and the
northern Mugodzhary Hills, w he re the lower beds of the Famennian
contain trilobites of the family Phacopidae Ha wle & 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
I

Zone
I

Geograph ic

I Remark s
distribut ion

1 I 2 I 3 ! 4

Cyrtosymbole (Cyrtosymbole) R. Richter, 1913 II-IV, VI Eu, Au Cyrtosymbole sp.
cited from zone
1 in Australia

esco ti (Koenen, 1886) II F
gotica R. & E. Richter, 1926 II R,S

,

dillensis (Drevermann, 1901) II R
crebra Perna, 1915 II U
giimbeli (R. Richter, 1913) II T
incerta Perna, 1915 . ... . . II U
fluctuosa Mak simova , 1955 II U
planilimbata R. & E. Richter, 1919 II T
nana R. Richter, 1913 Ill ? , C
franconica franconica R. & E. Richt er, 1926 Ill? T
franconica exul R. & E. Richter, 1926 1II R
fran conica primitiva n. subsp. 1II S
franconica nova n. subsp. III ? S
pusilla (Giirich, 1896) 111 , IV, VI S The two only
neptis , Chlupae, 1961 IV C species of th is sub-

genus that pass
into zone IV

Cyrtosymbole (Calybolej R. & E. Richt er,
1926 Ill-VI Eu , Az

calymmene R. Richter , 1913 III ?, IV R
wildungensis R. Richt er, 1912 G, VI R, T
antedistans R. & E. Richter, 1926 V, VI R, T, M
denckmanni R. & E. Richter, 1926 I ? R
ussheri (Thomas, 1909) G B
pantherina Maksimova, 1955 V M
radiata n. sp, VI? S
gracilis R. & E. Richter, 1955 1II T The two unque-
lenis Chlupae, 1961 1II C stionable species

I
of this subgenus
from zone III.

Legelld :

A - Carnic Alps
Au - Australia
Az - Asia
B - Gre at Britain
C - Czechoslovakia
Eu - Europe
F - France
G - undi vided Famennian zones V and VI
Kg - Kirghiz Republic (USSR)

M - Mugodzhary Hills
Nz - No vaya Zemla
R - Rhine Schiefergebirge
S - Holy Cro ss Mountains

(Go ry Swi..tokrzyskie)
Sp - Spa in
Su - Sudeten Mountains
T - Thuringia
U - Ural Mountains
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T ab I e 4 (canti l/lied)

I~y'to"mbol' (W'''~'')
2 3 I 4

R. & E. Richter ,
1926 IV-IX? Eu, Az

warste inensis R. & E. Richter, 1926 . VI R , Su, M ?,
S? , B?

avita R. & E. Richter, 1919 G, IV T , R , Su, M

glacensis R. Richter, 1913 VI Su

bue lensis R. & E. R ichter , 1926 IV R
italica (Go rtani, 1907) G? A, B?
? dunhevedensis (Thomas, 1909) V B

conifera R. & E. Richter, 1926 V, G R, Su, S, B?

octo/era octo/era R. & E. Richter, 1926. VI R
octo/era altera n. subsp . VI? S
phacomma R. & E. Richter, 1926 IV?, G? R, S?
eulenspigelia R. & E. Richter, 1926 V?, G R
wagneri Pfeiffer, 1954 IV T
pr ima n. sp . IV? S
secunda n. sp. V? S
gra nulata n. sp . VI? S
abruptirhachis (R. & E. Ric hter, 1919) VII R, T
porteri Go ldring, 1955 VII B
baiburensis Veber. 1937 VII Kg
gra nifera Chlupae, 1961 VII ? C
calam istrata Chlupae , 1961 V? C
?laevicauda (Sarres, 1857) IX R

Cyrto symbole (Macrobole) R. & E. Richter ,
1951. IV-IX? Eu

drewerensis R. & E. Richter , 1951 I Vl l R, T, B The writer agrees
with Selwood

(1960) that (M.)

drewerensis longi-
suta Richter & Ri-
chte r is without
taxonomic value
and it fit s into
the variation range
of M. (M.) dre-

werensis .

blax R. & E. Rich ter, 1951 VII R, B?
duodecim ae R. & E. Richter, 1951 VII T, B
hercules R. & E. Richter, 1951 VII R, B
mulesi Goldring, 1955 VII B
vigilax Chlupae, 1961 VII C
oriens Chlupae, 1961 IV C
laticampa n. sp . VII S
brevispina n. sp , VIII S
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T ab I e 4 (cont inued)

I 2 3 4

IVII?
G?, VII?
V
VII
IX

? differtigena n. sp, .
? anglica (R. Richter, 1913)
? bergica R. R ichter, 1913
? ogivalis R. & E. Richter, 1951

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

i

I
I Cyrtosymbole (Mirabole) n. subgen.

I
kielanae n. sp . .

Cyrtos ymbole (Semiproetusj Reed, 1943
I twisto nensis (Reed, 1943)

Archegonus Burmeister, 1843
aequ alis (~eyer, 1831)

Liobolina R . & E. R ichte r, 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)
glabra hiemalis R. & E. Richter , 1949
coalescens R. & E. Richter, 1949
trimeroides (Ho lzapfel, 1889) .
gla broides glabroides R. & E. Richter,

1949 .
glab roides weberi (Pribyl, 1950)
subaequalis (Holzapfel, 1889)
castori (Barrois , 1879)
testans Chlupae, 1961
zarembiensis n. sp
barillifor mis n. sp . .
po lleni (Woodward, 1902)

P hillibole R . & E. Richter, 1937
aprathensis aprathensis R. & E. R ichter, 1937
aprath ensis moravica Pr ibyl, 1950
Ynitida (Holzapfel, 1889) . . . . . . . . .

opat ovicensis Pribyl, 1950

VII?
VII?
VIII?
VIII?
IX
IX
VII, VIII
VII
VII
VII
VIII
VIII
VIII

VIII
VIII
VIII

VIII
VIII
VIII
VIII
VBI
VIII
VIII
VIII?
IX
IX
IX
VIII

IX

S
B, T. Su
R, T ?, B?
R

R

Eu
S

Eu
B

Eu
R, Su

Eu
R, T
R, T
S
S

Eu, Az
R, C, B
R
R, S?
R

R, S
U, Nz
R
Sp
C
S
S
B

Eu
R
C
R

c

This spec ies, re­
ferred by its au­
th ors to Phillibole
seems to be closer
to the subgenus
C. (M acrobole)
(see p.75).

This species dif­
fers dist inctly
from the other
represent at ives of
the genus in sha­
pe of glabella .
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Tab I e 4 (continued)

coddonensis (Woodward, 1902)

Drevermannia R. Rich ter, 1909

schmidt i R. Richt er, 1913

ninae Maksimova, 1955

I
richteri Pfeiffer, 1959 .
pruvosti R . & E. Richter, 1939

I
moravica moravica Chl upae, 1956
moravica minuta n. subsp.
asperu/a Chlupae, 1961

Formonia R . & E. Richter, 1927
formosa (R. R ichter, 1913)
g/obigenata (R. Richter, 1913)
sche/dana Matern, 1927 . . .
convexa n. sp .

Chaunoproetus R. & E. Richter, 1919

pa/ensis (R. Richter, 1913) . . . . . . . .

Yenry craspedon CR. Richter, 1913)
Zmalvifr ux R. & E. Richter. 1926
tietzei CR: & E. Richt er, 1919)

kasakhstanicus Maksimova, 1955
Zplenus Ma ksimova, 1955
?vinassai (Gortani, 1907) .

Skemmatocare R. & E. Richter, 1927
elegans (Miinster, 1842)

Cystispina R. & E. Richter, 1939
cystispin a R. & E. Richter, 1939

2

IX

V-VIII

V

V
VI
VIII
VIII
VII
V

II-VIII
II?
II ?
III
VIII

I?, III-VI

III, V, VI

1Il ?, IV
IV
V

V
V
?

G
V, G

VIII/IX
VIII /IX

3

B

Eu, Au ?, Az

F, R, T?, S
S
M
T
Sp
C
S
C

Eu
R
R
R
S

Eu, Az, Au .

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

R
R
R, T, Su, M

M
M
A

Eu
R, T, A

Eu
R

4

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

Compo p.90

Chaunoproetus
cf. palensis cited
from zone I in
Australia.

Cephalon deter­
mined as Carnicia
carnica belongs
to this species
(Pfeiffer, 1954).

See Maksimo va,
1955, p , 51.

According to R .
Richter's pl. 23,
fig. 3 (1913) this
species i s very
close to Ch. pa­

lensis, and can
not be included
to genus Cyr to­
symb ole.
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Tab I e 4 (continued)

I 2 I 3 I 4

Spatulina n. gen
spatulata (Woodward , 1902)
nasifrons CR . & E. Richter, 1939)

Carbonocoryphe R. & E. Richter, 1950 .
bindemanni R . & E. Richter, 1950
emanueli R. & E. Richter, 1950
?f errug inea R . & E. Richter, 1950
egregia Chlupae, 1961
Zsubulifera (Veber, 1937)

Diacoryphe R. & E. Richter, 1951
pfei fferi R. & E. R ichter, 1951
g loriola R . & E. Richter, 1951

I

strenuispina n. sp..

Typh1oproetus R. Richter, 1913
microdiscus R . Richter , 1913 . .
pusillus (MUnster, 1840)
schindewolfi R . & E. R ichter, 1919
ebersdorfensis (R . Richter, 1913)
costifusus R . & E. Richter , 1926
oblongus (R. & E. Richte r, 1919)
k ijensis Maksimova, 1955
carintiacus (Drevermann, 1901)
subcarintia cus R. R ichter, 1913

gortanii (R. Richter, 1913)
hemisphaericus Pfeiffer, 1959
saalfe ldensis Pfeiffer, 1954
diet zi R . & E. Richter, 1951

: kozlo wskii n. sp ,

?angustigenalis n. sp.

Perliproetus R . & E. Richter, 1926

marginatus (MUnster, 1842)
gradatus R . & Richter, 1926
catharinae Maksimo va, 1955
Zmiinsteri (Reinh. Richter, 1869)
?michalsk ii (Gtirich, 1901)

II VII1·IX
VIII /IX
VIII

VII, IX
IX
IX
IX
VII
IX ?

VII
VII
VII
VII

V-VIII
G
G
V, G
V, G
V
V

V
V, VI?
V, VI

V, VI
VI
VI
VII
VIII
VIII

III-VI

VI
VI
III, V
II ?
V?, VI ?

Eu
B
R

Eu,
R
R
R
C
U

Eu
T
R
S

Eu, Az
A
T

Su, R ?, M ?
Su, M
R, T
T
M
A, M, R ?
F, R , T,
Su, M
A, R ?, Su ?
T
T
T
S
S

Eu , Az, Au

R, T, Su
R
U,M
T
S

see p.180.

I ( = Typhloproetu s

(?) subulife rus;
Veber , 1937, pl. II ,
fig . 36 : non pl. II'
f ig. 35).

Pe rliproetus n. sp.
cited from zone
III in Australia.

strong sp ecific 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 K ell erwald, in eastern Thuringia.
Single sp ecies a re known from Devon in England, from Moravia in
Czechoslovakia , and from the Holy Cross Mountains in Poland. Very
few sp ecies 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 Schief ergebirge, Thuringia, and the northern Mugodzhary Hills,
has the widest geographic distribution.

Among subgene ra of Cy rto symbole s.la to, Waribole R. & E. Richter,
1926, is the mo st numerous and specifically best developed. It is encoun­
tered in the Upper Famennian zones (IV-VI) , higher up it pa sses in to
th e Lower Carboniferous (zon es VII and ?IX) , but the assignment t o
this subgenus of the spe cies C. (Waribole) laeoicauda (Sa rres) , which
occurs in zone IX, seems questionable. Several species of Waribole ha ve
been described from the Famennian and Lower Carboniferous d eposits
of England (Devon and Cornwall). Relatively numerous species are
known from the Famennian and Carboniferous str ata of the Rhine
Schief ergebirge. In Thuringia the subge nus Waribole is rather rare.
Several , exclusively Famennian sp ecies , are recorded from the Sudeten,
while in the Hol y Cross Mountains it is fai rl y abundant both in the
Famennian and the Lower Carboniferous. A few species occur in th e
Fa mennian 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
subgen us have a very wid e 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 zon e VIII. C. (?Macrobole) culmica (R. & E. Richter) from
zone IX, which ha s up to now been referred to Phillibole R. & E. Richter,
1937, seems clos er 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 Visean. On the data
at present availa ble, the distribution of this subgenus seems to be con­
fine d to Western and Central Europe. Very probably it contains sp ecies
of pol yphyletic origin (comp. p. 99).

The genus Liobolina R. & E. Richter, 1951, which is chiefly yielded
by zon e VII , but is also sporadically encountered in younger deposits
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of zon e VIII , has not so fa r been found ou tside these areas. Four species
are only included to thi s subgenus.

Its descendant , the genus Liobole R. & E. Ri chter , 1949, not en­
cou ntered ou tsid e zone VIII , is more numerous (11 species) and mo re
wi dely dist r ibuted . It has been descr ibed from Engla nd , the R hine Sch ie­
fergebirge, Sp ai n, Czechoslovakia , central Poland (Holy Cross Mountains
and K rakow region), the Ural an d Novaya Zemla (USSR) . It has very
few species overlapping in the di fferent areas in which it is fou nd.
Therefore, it is interesting to note that on e of them, Liobole glabroides
R. & E. Richter, occurs over a wide area str etching from the Rhine
Schiefergebirge to the Ural and Novaya Zemla (L. glabroides glabroides
R. & E. Richter, 1949, and L. glabroides w eberi (P ribyl , 1960». In com­
paring the geographic distributfon of Liobolina and Liobole it may
rea sonably be concluded that the rise and distribution of this line of
Cyrtosymbolinae occurred within the Rhine Schief ergebirge. It might
be stressed here that, up to now, Liobole is the only species of Cyrto­
symbolinae, encoun tered bo th w ithi n the cephalopod facies and the
coral-brachiopod faci es (Carboniferous limestone fa cies). For example ,
Liobole racla w icensis (J arosz, 1909) described from the vicinity of Kra­
kow, and L. glabroides w eberi (P ribyl) from the Urals and Novaya
Zemla have been collected side by side with representatives of th e
fa mily Phillipsidae Oehler t , whi ch are known to occur excl usively
wit hin the Carboniferous limestone fa cies.

Ph illibo le R. & E. Rich ter , 1937, is the youngest genus of Cyrtos ym­
bolinae and its occur r enc e is a lmost wholly confined to zone IX. Zone
VIII has yielded the species Ph. nitida (Holzapfel), but its assignment
to Phill ibo le seems somewha t uncer tain. This genus apparently embra­
ces species of various ph ylogeny and needs to be fundamentally revise d.
The species that have been assigned to it, are so far known only from
Western and Central Europe.

Drev erm annia (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 zon es VII and VII I. In the Famennian
this genus is known from France, the Rhine Sch iefergebirge, Moravia,
Thuringia, the Holy Cross Moun ta ins and the northern Mugo dzhary
Hills; in the Lo wer Carboniferous from Spain (Minorca ), the Rhine
Schiefergebirge (Drevermannia sp . e R. & E. Richter, 1939), Czechoslo­
va kia (Moravia) and the Holy Cross Mountains. In Australia this genus
has been found in Frasnian deposit s (Teichert, 1943, 1949).

So fa r the genus Formonia R. & E. Richter, 1927, contains only
4 species , three of which are known only from Famennian zones II and
III , at Sessacker in Dill Mulde. F. convexa n.sp. the only Lower Car bo­
niferous species of this genus described, comes from zone VIII of the
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Hol y 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
Schief ergebirge, Thuringia, the Sudet en Mountains, the Carnic Alps and
the northern Mugodzhary Hills, as well as in Australia (from zone III).
It has no t been reported from En gland or the Hol y Cross Mountains.
The sp ecies 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 sp ecies only of
this genus has so far been found in zone VII of the Lower Carbonife­
ro us of Thuringia , and one in zone VIII of the same age in the Hol y
Cross Mountains. T yphloproetus is widely distributed within the Upper
Famennian; it is found in the Rhine Schiefergebirge, the Carnic Alps,
France, Thuringia , the Sudet en and the northern Mugodzhary Hills.
It has not so far been recorded from England or the Hol y Cross Mount­
ai ns. Some of its spe cies have a particularly wide distribution.

Diacoryphe R. & E. Richter, 1951, a Lower Carboniferous ge-nus
(zon e VII) , conta ins very few sp eci es whose occurrence is confined to
small geographic areas of Weste rn and Ce ntral Europe .

Carbo nocoryphe R. & E. Rich ter, 1950, is likewise a rare gen us,
which occurs in zones VIII and IX of the Lower Carboniferous of the
Rhine Schiefergehirge and Czechoslovakia.

Genera consist in g of less than 3 species have no t been considered
here (comp. table 4).

To sum up, it ma y be concluded th at the subgenus C. (Waribole) has
the greate st development of all for ms of Cyr tosymbolinae; it contains
21 spe cies and has the widest stratigraphic range (from zon e IV to IX).
Of these 21 spe cies only two, i.e, 10 per cent, range thro ugh Western
Europe to the eastern boundari es of Europe. An equally wide geographic
distr ibu tion has also been no ted in 4 species of the genus T yphl oproetus,
representing 28 per cen t of the 14 known species of this genus . Condi­
tio ns are similar wi thin the genus Chaunoproetus. Of the 7 spe cies
descr ibed , two, i.e, al so 28 per cent, are very wide ly distributed. It is
especia lly not eworthy that both Typhlo proetus and Chaunoproetus,
which contain the greatest number of widely distri buted spe cies, are
both blind genera. Adequate data concerning the trilobite fa una within
such geographic areas as North Africa, Australia and the greater pa r t
of Asia, where the cephalopod facies is k nown, are unfor tunately la cking.
Th erefo re, the fa una l comparison made above gives onl y a sk etchy ide a
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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 T yphloproetus - 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, fa vouring 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 ear lie r observations of R. and E. Richter
(1951) ; 3) the older genera of this subfamily, i.e. Cyrtosymbole s.stricto
and Formonia , display greater abili ty for differentiation. This is expres­
sed by the almost complete lack of sp ecies common to more than on e
geographic area , eve n among those not distant from one another; 4) spe­
cies with a wide distribution are not common within the group, in
contrast to sp ecies of the associated cephalopod fauna.

F ACIAL CONDIT IO NS WITHIN THE F AMENNIAN AND LOWER

CARBONIFEROUS OF THE HOLY CR OSS MOUNTAINS

The Hol y Cross Mountains can be di ffer entiated as far back as
the Cambrian into two distinct pal aeog eographic areas whose boundary
roughly coincides w ith the general line of the Hol y Cr oss dislocation
(Czarnocki, 1957). They are the geosynclinal Lys ogory region wit h
a tendency to subsidence and the intrageanticlinal Ki elce r egion with
the opposite tendency to uprising (fig. 1). Until the Famennian this
boundary at the same time separated two different fa cial r egions. The
boundary between facial regions become shifted fa rther south of the
dislocation line at the time of the Famennian. Thus two distinct facial
areas become distinguish able wit hin the palaeogeographic Ki elce region
which also cons ti t ute two tectonic units with axes running WNW-ESE.
They are the Ki elc e-s-L agow synclinorium, fa cially belonging to the
Lysogory region, and the Galezice-i-Dal eszyc e syncline. Within the
Lysogory region Famennian deposits were laid down in a deep-sea zone
and they developed as cla y-marl y sh al es and limestones. These sediments
have not as ye t been sufficiently investi ga ted . A sim ilar facial develop­
ment is encountere d in depo sits of the Ki elc e-s-Lagow synclinorium
where a 100 m thick marly-clay series, inter calated by limestones, has
been found ex tending from the Cheiloceras zone (II) to the Wock lum eria
zone (VI) . The fa una here is poor, chi efly consisting of the blind pha-
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copid trilobites. The Proetidae are rather rare. The stratigraphic
equivalen t of these deposits , which have probably been formed within
a deeper-sea zone, is a several metres thick Clymenia limestone series,
formed on submarine ris es (Pajchlowa, 1959) within the Gal~zice-Dale­

szyce syncline. Organisms occurred in great profusion, the faunal
assemblage consisting chi efly of cephalopods, trilobites (mostly the
Proetidae), crinoids, lamellibranchs, gastropods, brachiopods, corals from
the Tetracoralla group, and fishes. Local stratigraphic gaps have be en
noted in this part of the Hol y 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-s-Daleszyce syncline, is developed in the shale faci es
of the geosynclinal zone. Nevertheless, the presence of limestone inter­
calations in shales (Czarnocki , 1928; Bojkowski, 1960) in the Upper
Tournaisian of the Galezice-c-Daleszyce syncline, indicates that the sea
became shallower by successive steps. A further shallowing of the sea
occurs during the Visean and the limestones containing a coral-brachio­
pod fauna (Carboniferous limestone facies) are deposited at Galezice
(Czarnocki , 1928; Kwiatkowski , 1959). Sediments of the shale faci es
continue to be laid down within the Kielce-Lagow synclinorium (Czar­
nocki, 1928; Zakowa, 1960, 1962; Zakowa & Pawlowska, 1961). Trilobites
of the subfamily Cyrtosymbolinae predominate within the Tournaisian
shale rocks of the Kielce r egion, where other fossils are scarce. During
the Upper Visean in this r egion a littoral facies of shale-greywackes
develops which contains plant detritus. Upper Carboniferous deposits
have not ye t been recorded fro m the Hol y Cross Mountains.

Both within Europe and outsid e it, cephalopods provide the basis for
the stratigraphic division of a certain type of sediment . This cephalopod
fa cies corresponds essen tially to an open sea deposit. Another type of
b iofaci es also occurs during the Tournaisian and the Visean. Thi s is the
coral-brachiopod biofaci es, representing a shallow-water ty pe of deposi t
(shelf sea). Th e two biofaci es just mentioned pass from the Famennian
into the Dinantian where two lithofacies , no t fully coincide nt wit h
them, have been distinguished. Th ey are the Culm and Carboniferous
limestone lithofaci es. Th e former consists of goniati te-bearin g, sha le
deep-sea deposits , as well as of littoral sandy-greywack e ro cks, where
gon iatites occur sporadically, while littoral organisms, i.e. lamellibranchs
and brachiopods are abundant. On the other hand, the two biofacies
mention ed above occasionally occur (Zakowa, 1958) within the same

zone, as e.g. in the vicinity of Walbrzych (Lower Sil esia). Thus the

term "Culm" is not accura te 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 F ACIAL DEVELOPMENT

In her study of Famennian Phacopidae (Osmolska, 1958) from the
southern belt of the Hol y Cross Mountains, the writer had an oppor­
t unity of observing that the blind phacopid genera : Trimerocephalu s
McCoy, 1849, Dianops R. & E. Rich ter, 1923, Duct ina R. & E. Richter,
1931, are almost the only fossils pr esen t withi n the Kielc e syncl ine.
The sy ncline occupies a NE situation in the Kielce region and its Fa­
mennian deposits are developed as clay-marly sh al es , con taining thi n
limestone intercalations. While this trilobite assemblage sporadically
yield a fe w Proetidae, there are exclusively normal-eyed Proetidae
from the subgenera C. (Cyrtosymbole) R. Richter, 1913, C. (Waribole)
R. & E. Richter, 1926, C. (Calybol e) R. & E. Richter, 1926, found in
the Galezice-Dalesz yce 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 speci es of Phacops Emmrich, 1839, with w ell developed eyes, were
found wi thin the uppermost zon es of the Famennian.

Lag6w is the easter nmost known trilobite locality in the Famennian
of the southern bel t of the Hol y Cross Mountains, and may be regard­
ed as a link between the NE and the SW por tions. Dep osits di splaying
mi xed li thological features and containing a mixed tr ilobite 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 Trim erocephalu s, while P roetidae of the subgenus C. (Cyrto­
sym bole), with normal eyes, abound h igher up . The subgenus C. (Cy rto­
symbole) has al so been fou nd in zone IV, whi ch con sis ts of shale­
-limestone series wit h limestone interca lations. It is fairly numerous,
but do es no t form large concentrat ions.

A site w it h mixed t rilobite fa una has also been discover ed in ou t­
crops between Czarn6w and Herby . There , in the marly- limestone zon e
III , sing le sp ecimens of blind Phacopidae of the genus Trim erocephalus
have been found in association w it h numerous Proetid ae from the sub­
gen us C. (Cyrtosymbole). Higher up, in zone IV among black bi tu­
minous limestones, only blind Phacopidae from the genus Dianops
have been found. These localities, containing a mi xed trilobite fauna ,
are very sporad ic withi n the K ielce syncline and are quite likely as­
sociated with som e particularly restricted local conditi ons. The ex­
clusive presence of blind P hacopid ae mentioned above is typical for
this r egion.

The facts obs erved here, provide conclusive evidence that the pre­
sence of eyes in Famenni an trilobites depends on the facies in which
they occur , i.e, the corr esponding ecological conditions. The Clymenia
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Correlat ion between the facial development and the reduction of eyes of the Famennian Phacopidae and Proetidae from Poland and U.S.S.R.

H. OSM OLSKA. TBL. 5
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limestones in the Galezice-Daleszyce syncline, which contain normal­
eyed Proetidae, suggest the presence in the Famennian of submarine
ri ses (Pajchlowa, 1959). On these rises the fauna was always rich, cha­
racteristic of well illuminated open-sea waters. Within de ep er waters
sur rounding the rises, where there is less light penetrating to the sea
fl oor, thick series of clay-marly pelagic sediments were laid down,
carrying an extremely meagre fauna, chiefl y of blind Phacopidae.

It sho uld also be emphasized that within the southern belt of the
.Holy Cro ss Mountains, the blind gen era of Proetidae, such as : Drever­
mannia, Chaunoproetus, Typhl opro etu s, are absent from both th e ty pes
of Famennian sediments, which have been mentioned above. They
occu r , however , in countri es east and w est of Poland . Most probably
this is not a question of random occurrence, but may be associa ted
wi th the prevailing enviro nmental conditions. A correct definition of
these conditions, solely on the basis of the trilobites, without tak ing
othe r fossil s into consideration, is hardly possible.

A re lationship resembling that in the Hol y Cross Mountains has be en
observed among the Famennian trilobites from the Ural and the
northern Mugodzhary Hills described by Maksimova (1955), though it is
not so cle arly indicated (comp. table 5). A mixed trilobite fauna is here
encounte red w ithin calcareous rocks (chi efly clay limestones) including
both Phacopidae and Proetidae. The assemblage is characterized by the
predominance (in number of specimens and genera) of forms, which
hav e ei th er slightl y r educed (Dien stina, Cryphops, Nephranops, Cal y­
bole (?)) , or normally developed eyes (Phacops, Waribole, Cy,iosymbo­
le s.str. , Perliproetus), over completely blind forms (Tr imerocephalus ,
Dianops, T yphloproetus, Chaunoproetus). On the other hand, only blind
Phacopidae (Du ct ina, Trimerocephalus, Dianops) and one blind species
of Proetidae (Dre vermannia ninae Maks.) have be en 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 rathe r sh allow, littoral character of deposits, which yielde d her
t r ilobit es. For exam ple , sh e quotes the presence in these deposits of
land pla nt r emains or of fossils of anim al groups, that lived in well
lighted waters. Maksimova consid ered that these facts indicate that
reducti on of the eyes is to be ass ociated not w ith sea-depth, but w ith
a form of life buried in mud on the sea bottom. In Maksimova 's opi­
nion , other causes may al so lead to eye r eduction.

Richter's (1913, 1956) spe culations on the tw o causes of eye reduc­
tion, ascr ibe more probability to the hypothesis that life on the muddy
bottom could be the decisive fa ct or .

Within the southern bel t of the Hol y Cross Mountains limestones

6 Acta P al aeontologi ca P olon ica Nr 1- 2
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were dep osited in the shallow-water zon e and argillaceous-marly shales
in the deep-w ater zon e. It is the refore hardly possibl e to determine,
whether inadequately ligh ted sea bot tom or life in a m ud layer was
the decisive factor in the formation of the meagre fa unal assem blage,
in w hich eyeless trilobites predominated . Observati ons on the Famen­
ni an sections fro m the Holy Cr oss Mountains and from the U.S.S.R.
suggest two clea r alternatives . Either the Pro etidae were at that period
a mor e "exact ing" group as regards the conditions of environm en t , or
(and this seems mor e probable) they w ere unabl e to compete w ith such
trilobit e forms as the Phacop id ae, whi ch were better adapted to the
prevailing conditions of life. While the Phacopid ae are encountered in
limestone, as well as in ent irely clay depo sits, only one spe cies of t he
Proetidae has been found in the Famennian stra ta of that type of rock.
Th ese relations were sub je ct to r adical changes during the Lo wer Car­
boniferous. At that stage, probably owing to the ex t inction of the Pha­
copidae, the Proetacea became very common both in Lower Carboni­
ferous limestones and in argillaceous or siliceous sh al es of that age.

REMARK S ON THE RELATION BETWEEN VARIABIL ITY AND EXT IN CT ION

OF L ATE P A LAEOZOIC P ROETACEA SAL TER , 1864

As some authors claim (Gh eyselinck, 1937; Erben, 1958), with the
late P al aeozoic Proet ac ea the questio n of symptoms of a pproach ing ex­
tinction in this superfamily ari ses. Increase in spinosity and reduction
of eyes are characters suggested by Erben (1958) among these symptoms.
The present writer beli eves that a total incr ea se in variability and
intergrading of sp ecific differences wit hi n a single assembla ge should
a lso be included. E. g. in the Lo wer Carboniferous beds of Zaremby
a number of new sp ecies of Cyrtosymbolinae has been recorded. Th ere
is also a large number of specimens , which cannot be regarded as
belonging to any sp ecies known from the bed , and sometimes even
a generic attribution is very difficult. This is especi ally true of forms
resembling the genera Liobole and Typhloproetus .

Gheyselinck (1937), when describing Permo-Carboniferous trilobites
from the island of Timor, has noticed a var iability of the described
forms so great that, according to his opinion: " each sp ecimen... could
ea sily be con sidered as a rep resentative of a new genus" . He has re­
garded this phenomenon as " phylogerontic degeneration". R. and E.
Richter (1951, p. 227) did not foll ow 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. Th e present author partly agrees with that opinion.
Nevertheless , so great a variability is a phenomenon often occurring
in the critical moments of evolut ion . Thus it can, in some cases, preced e
the extinction of the group.

As has been shown by Simpson (1944, 1955), the great variability
occurr ing in some lines before their extinction has nothing to do with the
so-called "senile variabili ty", but is connected with the fact, that when
ade quate environment tends to disappear, there may occur an increase
in variability whi ch is of an exploratory character. If the new, free
environment is accessible for some line, there may occur a new radia­
t ion and development of a new group, or alternatively an ext inction
may tak e pl ace.

This phenomenon may well be illustrated by the hi story of the
Proetidae. Th e subfa mily Cyrtosymbolinae has in Famennian times
occupied the envir onment of the limestone cephalopod fa cies, an d it
appears that this could be the reason for the gradual r estriction of
t he environmental range of the contemporaneous Phacopidae. The ma­
jority of the spe cies of Cyrtosymbolinae are known fr om 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 evolut ion of the
cyr tosymbolid line. Some representatives of this line, i.e. Waribole,.
Macrobole, Typhloproetus and perhaps Perliproetus, succeeded in
penetrating into the new environment , r epresenting a shell y cephalopod
facies, and originated a new r adiation. When in the Lower Carboni­
fe rous times this new environmen t again tended to disappear, there
appeared a new ex ploration of this line into new adaptive zones. This
last attempt w as, however, not entirely successful, due to the fact that
the onl y accessible en vir onmen t, representing the Carboniferous
limestone lithofacies, w as already occupied by the other, may be, better
adapted trilobite line - the Phillipsiidae. Th e presence in the Visean,
to gether with the Phillipsiidae, of a Liobole , which seems to have the
greatest adaptability within the Cyrtosymbolinae, suggests that such
exploratory at tempts have been mad e.

REDUCTION OF EYES AND EXTINCTION OF THE PROETIDAE

Erben (1958), when analysing the changes in the course of the faci al
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 ex tinction of trilobites in the Famennian and Lower Carboni­
ferous. According to him, the reduction of the eyes was not the only
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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 befe re the extinction
of the group - the number of blind trilobite genera decreases. In fact
the blind trilobite species (representatives of Spatulirui 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 ey es.

Genera with eyes I Genera mostly blind

VII zone

C. ( W aribole) Liobolina
C. ( Macrobole) Diacoryphe
C. ( Semiproetus) Typhloproetus

C. ( M irabole) Drevermannia

VIII zone

Liobole Liobolina
Carbonocoryphe Formonia
C. (M acrobole) Drevermannia

Cystispina
Spatulina
Typhloproetus

IX zone

Phillibole Spatulina
Archegonus Cystispina

Carbonocoryphe
C. (M acrobole)?
C. ( W aribole) ? I

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

Ontogeny

Famennian and Lower Carboniferous trilobites invest igated here
have all owe d the author to study some changes in the morphology of
the exoskele ton 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 t he fo llowing species were investigated:

Cyrtosymbole (Cyrtosymbole) gotica R. & E. Rich ter , 1926 Fa-
m ennian (pl. II , fig . 1,2; text-pl. II , f ig . 1-5),

C. (Cyrtosymbol e) pu silla (Giirich, 1896) - Famennian (pl. I , fig .
1,4 ; text-pl. I , fig. 4-7) ,

C. (Cyrtosymbole) franconica nova n.subsp. - F amennian (pl. V,
fig. 3,5),

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

C. (Waribole) octofera altera n .subsp. - Famennian (pl . IX, fig. 1-3),
C. (Waribole) abmptirhachis (R. & E. Richter, 1919) - Carboniferous

(te x t-pl. VII , fi g. 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 zarem biensis n .sp. - Carboniferous (pl. XV, fig. 5-7),
Liobole sp. c - Carboniferous (pl. XV, fig. 3).

In cas es where the given bed y ie lded only one trilobite species
(as e.g. Cyrtosyrnbole (Waribole) conifera) there was no difficulty in
making a sp ecific attr ibu ti on of the young forms revealed in the same
be d . In cas es where some sp eci es of the same genus occurred in one
bed , the author took into consideration those morphological characters
w hich appear sufficien tly ear ly on the exoskeleton, e.g. the diseppear­
an ce of the pl eural and interpleural furrows on the pygidia in Cyrto­
sym bole (Waribole) octofera altera. The aut hor is , however, aware that
such case s present possibility of an er r or . The lack of entire ex oskele ­
to n s did not allo w t he determination of the particular m eraspis stages
of the specimens studied , no r whether they are in the meraspis or early
holaspis stage. In tw o ca ses only: C. (Cyrtosymbole) gotica and C. (Cyr­
to sym bole) franconi ca nova two fragments of the ear liest m eraspis sta­
ges w ere found , but they w ere rather t oo badly preserved to be pro­
pe r ly studied (text-pI. II , fig . 1; t ext-pI. III , fig . 6).

The y oung stages of all the trilobites of the subgen era : C. (Cyrto­
sym bole), C. (Warib ole ) and C. (Macrobole) are characterized by a num­
ber of common fea tu res indicating their close relationship and per­
mitting their attribution to the same genus. Thes e features are: 1) the
presence of a very wide (long.) preglabellar field , length of which dimi­
nishes during growth r elative to the cranidial length ; 2) the shape
of the anterior margin of the cranidium, which in the y oung forms is
st ro ngly pointed and gradually becomes rounded d uring ontogeny. The
presence of the pointed cranidium in the young fo rms is not con n ect ed
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, th e distance between them incr eases during growth.

In on togenetic development the shape of the glabella also changes,
f or in young forms it is n arrow and long, of ten contracted half way
a long it s length, and is vaulted tr ansversely. In yo ung forms the ax ial
f ur rows and the poster ior glab ellar furrows (SI) are deep , the latter
reaching the occipital fur row. The occipital r ing is w ide (long.) and
very con vex in the middle part, tapering di stally. The palpebral lobes,
in spite of their shape and positi on in adult form s, ar e usually fa irly
wide in young individuals and are situated opposite midlength of the
gla be lla , the turning points E and 'Y are always situa ted fa r ou tward fro m
the glab ella.

Common fe atures can similarly be observed in yo ung py gidia. On
two sp ecimens in the meraspis stage (degree 0; text-pl. II , f ig. 1; text­
pl. III , f ig. 6) the pygidia are surrounded by a very wide, flat and
horizontal border, the remaining part of the pygidium being strongly
va ulted, situated higher than the border. The posterior pa rt 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 sp ecies where
in adult forms the border is en tirely obsolete) ; it is also situated
lower than the remaining part of the pygidium. The larval notch gra­
dually disappears. In older specimens the pl eural r egion of the pygi­
dium becomes mor e uniformly vau lted, and les s di stinctly 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 onl y in the t r ansitory pygidia, with three to one
first segments, distinctly delimited by interpleural furrows from the
r est of the pygidium. In on e spe cimen of C. (Waribole) conifera (pl. VIII,
fig. 7) it was observed that the notch is already absent, the first segment
being delimited from the r est of the pygidium by the interpleuraJ
fur row.

R. and E. Richter (1926) described the new spe cie s Cyrto symbole
nepia on one pygidium, supposing that th is is a pygidium of a young
repre sentative of C. (W aribole). Maksimova (1955) described a similar
pygidium as C. (Cal ybole?) n epi a R. & E. Richter. The fo r ms in question
are not conspecific, as the axis in the German pygid ium is distinctly
longer. The present author, who has at he r disp osal a n umber of larval
pygidia, is of the opinion that R .and E. Richter were r ight in regarding
the pygidium desc r ibed by them as a lar val form . The pygidia descri­
bed by R. and E. Richter and by Maksimova are bo th larval forms and
the re is in sufficient bas is for erecting Cyrtosymbole ne pia. P ygidia d e­
scr ibed by Maksimova, found together with the adult forms of Cyrto-
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symbole (Cal yb ole), may in fa ct 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. (Calybole) 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 r epresented by se­
ve ral species , but only one of them - C. (Wariboie) octoiera altere
n.subsp. - displays features characteristic of some small pygidia. The
r emaining young pygidia, not r ecorded within this sp ecies, were descri­
bed as C. (Waribole) sp . b.

With regard to the young pygidia with the larval notch here

described , one should mention that simila r small pygidia were noticed in
othe r trilobite groups. E.g . Whittard (1961) described Spirantyx
calv arina n.gen ., n.sp. (Hapalopleuridae, Harrington & Leanza, 1957)
on cranidia, and Spirant yx d. calvarina on pygidia, found together
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 descr ibed by Whittard
were small and provided with the larval notch on the posterior margin,
characteristic of the young Cyr tosym bolinae, the present writer is of
an opi nion that they represent the young forms of Spirantyx calvarina.
As the lar val notch described above occurs in diff er en t 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. Th e 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 yo ung trilobite rolled up.

As mentioned above, young cranidia of the Carboniferous trilobites
Liobolina apodemata n.sp . and Liobole zarem bietisis n .sp . were also
found. Young pygidia found in the same beds are similar to those of
the genus Cyrtosym bole and most probably be long to C. (Macrobole)
brevispina n . sp ., yielde d by the same beds. Young pygidia of Liobolina
apodem ata and Lioboie zarem biensis are not known. On the smallest
cra nid ium of L.apodem ata (1.6 mm long; pl XV, fig. 10) the anterior
cra nidia l margin is not pointed. The glab ella, sim ilar ly to those of
young Cyrtosymbole, is long, narrow, finger-shaped . Posterior lateral
fur rows (Sj) , obsol et e in adu lt sp ecimens, 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 small est
cranidia they slightly diverge posteriorly , and become straight in adult
fo rms. Al so young fo r ms are provided with the eye ridge, similar to
the one in L. apodemata . The eye ridge also occurs in numerous small
cranidia, id entified here as Liobolina .sp . c (pl XV, fig . 3), appearing in
the younger beds of the same sect ion. The eye ridge characteristic of
Liobolina, connected with a rudimentary palpebral lobe, is similar to
that of Palpebralia R. & E. Richter, 1927, known f rom Frasnian
beds (Mant icoceras zon e - I) .

Ornamentati on

The exoskeleton is smoo th, not ornamente d, in some of the known
F amennian and Lo wer Carboniferous t rilobites of the Cyrtosymbolinae
Hupe, namely : all Famennian species of T yphloproetus R. Richter, 1913,
and the Lower Carboni ferous line Liobolina R. & E. Richter, 1951, Lio­
bole R. & E. Richter, 1949 and Phillibol e R. & E. Richter, 1937. Other­
w ise the majority of spe cies within the Cyrtosymbolinae h av e th e exo­
skele ton distinctly or na men ted and the ornamentation is more pro­
minen t on th e cephalon than on the pygidium. Granulation is the most
common type of ornamentation ; tube r cle s may be spherical - as is
characteristic of C. (Cyrto symbole) gotica R. & E. Richter (pl . II , fig. 5),
or con e-like - C. (Cyrtos ymbole) pusilla (Gurich), (pl. I, fig. 7).
Sometimes the tubercles are sca le- like, flattened , direct ed posteriorly ­
C. (Wa ribole) d. w arsteinens is R. & E. Richter (pl. IX, fig. 8) and
C. (Waribole) conifera R. & E. Richter (pl. VIII, fig . 8). Two other types
of ornamentat ion were developed by fusion of neighbouring tubercles :
r eticulate, where the connected tubercles form prominent lines,
surrounding irregular fields (e.g. Cyrtosymbole (Cyrtosymbole) franco­
nica nova n.subsp. ; pl. V, fig. 2), and papillar - where the fused
tubercles are ar r anged 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 sp ecimens from the
Ural : C. (Cyrtosymbole) crebra P erna, 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 Chlupac, with dense gra­
nulation. The papillar or obsoleting ornamentation was also m et 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 exoskele ton, e.g. the cranidium of C. (Cyrtosymbole) franconica
primitiva n.subsp. has r eticulate ornamentation, and the librigenae in
som e specimens are granulated, the tubercles b eing partly fused toge­
t he r , The same concerns the pygidia which are usually granulated in
t h is subspeci es (pI. IV , fig . 3), however on e sp ecimen has the axis and
border r eticulate. A similar phenom enon was observed in C. (Cyrto ­
sym bole) gotica, where pygidium and cranidium are distinctly granu­
lated, and about 50 per cent of the librigenae found have the r eticulate
ornamentat ion (pI. II , fig . 4).

Some repr esenta tive s of Cyrtosymbolina e sh ow other ele ments of
ornamentation , besides those above mentioned. E.g. the r id ge running
th r ough the librigena fr om the an te r ior part of the eye towards the
border fur ro w, in C. (Cy rto symbole) pusilla (pI. I , fig. 2) seem s to the
present auth or to b e not m erely an ornamental ch aracter, but
a reflection of the internal structure of the animal. This may also be t r ue
of a pa ir of tubercles occupying the places of fossulae on the cephala of
some cyrtosymbolid species, e.g. C. (Cyrtosymbol e) fran coni ca pr imitiva
(pI. IV, fig. 1).

Systematic posit ion of the Famennian and Louier Carb oniferous
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 r eview of the modern systematics of the group mentioned above.
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T abl e 6

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

R . & E . RI CHT ER (1933, 1951 )

Fa mily Proetidae (Corda, 1847) Salter, 1864
Subfamily Proetinae (Corda, 1847) Salter, 1864
Cyrtosymbo le (sensu lata) R . R ichter, 1913
Typhloproetus R. Richter , 1913
Chaunoproetus R. & E. Richter , 1919
Carnicia R. & E. Richter , 19271

Skemmatopyge R. & E. Richt er, 19192

S kemmatocare R. & E. Richter , 1927
Drevermannia R . R ichter , 1913 (sensu lata)
Perliproetu s R. & E. R ichter , 1926
Lio bolina R . & E. Richter, 1951
Liobole R . & E. Richter , 1949
Phillibole R. & E. R ichte r, 1937
Cys tisp ina R . & E. Richter, 1939

Subfamily Tropidocoryphinae Pribyl, 1946
Carbonocoryphe R. & E. Richter, 1950
Diacoryph e R. & E. Richter, 1951

P. H UP E (1953)

Superfamily Proetoidae Hupe, 1953
Family Cyrtosymbolidae Hupe, 1953
Subfamily Cyrtosymbolinae Hupe, 1953
Cy rtosymbole (sensu lata) R . Richter, 1913
Cystispina R. & E. Richt er , 1939
Typ hloproetus R. Richter , 1913
Phillibole (s. lat a) R. & E. Richter , 1937
Carnicia R. & E. Richter , 19271

Formosia ( ?) R. & E. Richter, 1927"
Dreverman nia (s. str icto) R. Richter, 1913

Family Proetidae Ha wIe & Cord a, 1847, Hu pe,
1953

Subfamily Proetinae HawIe & Co rda, 1847,
Hu pe, 1953

Perlipr oetu s R. & E. R ichte r, 1926
Skemmatopyge ( ?) R. & E. Richter, 19192

Family Tropidocoryphidae Pribyl, 1945
Subfamily Tropidocoryphinae Pribyl, 1945
Carbonocoryphe R. & E. Richter, 1950

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

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

2. Recognition (after Hupe, 1953, and Maksimova, 1955) of Drever­
mannia and Formonia as separate genera, and not subgenera, since the
fea tures which they have in common: the straight course of the facial
suture and the short pygidial axis - could develop indep endently in
separate ge ner a.

3. Erection of a new genus Spatul in a (r elated probably to Lioboli­
tui} , t o include two sp ecies thus fa r recorde d w ithin Cysti spina: S pa­
tulina spatu lata (Woodward) and S . nasifr ons (R. & E. Richter).

4. Erection of a new mon otypical subgen us Cyrt osym bole (Mi ra­
bole) to include C. (Mirabole) kie lanae n.sp .

The author agrees with the opinion of R. & E. Rich ter and W. Str u­
ve (1959) that some gene r a included within Cyrtosymbolinae are
homeomorphic, however, as the ontogeny of only a few sp ecies is so
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Ta b I e 6 (continuedy

R . & E. RICHTER & W. STRUVE (1959)

Superfamily Proetacca Salter, 1864
Family Proetidae Salter, 1864
Subfamily Cornuproetinae R. & E. Richter,

1956
?Perliproetus R. & E. Richter, 1926

Subfamily Cyrtosy mbolinae Hupe, 1953
Cyrtosymbo le (s . lato) R . Richter, 1913
Archegonu s Burmeister, 1843
Phillibole R . & E. Richter, 1937
Liobole R. & E. Richter, 1949
Liobolina R. & E. Richter, 1950
Drevermannia (s. lato) R. Rich ter, 1913
Chaunoproetus R. & E. R ichter, 1919
Skemmatopyge R. & E. Richter, 1927
Skemmatocare R. & E. Richter, 1927
Cystispina R. & E. Richter, 1939
?Carbo/locoryphe R . & E. Richter, 1950
?Diacoryphe R. & E. Richter, 1951
?Typhloproetus R. Richter, 1913

Z. A . MAKSIMOVA (1960)'

Superfamily P roetoidae Hawle & Corda, 1847
Family P roetidae Hawle & Co rda , 1847
Subfamily Proetinae Hawle & Corda, 1847
Semiproetus Reed , 1943 4

Perliproetu s R. & E. Richter, 1926
Chaunoproetus R. & E. Richter, 19192

Family Tropidocoryphidae Pribyl, 1945
Subfamily Tropidocoryphinae Pribyl, 1945
Carbonocoryphe R. & E. Richter, 1950
Diacoryphe R . & E. Richter, 1951

Family Cyrtosymbolidae Hupe, 1953
Subfamily Cyrtosymbolinae Hup e, 1953
Cyrtosymbole (s. stricto) R . Richter, 1913
Calybole R. & E. Richter, 1926
Warib ole R. & E. R ichter , 1926
Macrobole R. & E. Richter, 1951
Phi llibole R. & E. Richter, 1937
Typhloproetus R. Richter, 1937
Liobolina R. & E. Richter, 1951
Liobole R. & E. Richter, 1949
Cystispina R. & E. Richter, 1939

Subfamily Dre vermanninae Maksimova, 1960
Drevermannia (s. stricto) R. Richter, 19I3
Carni cia R. & E. Richter, 1927'
Formonia R. & E. Richter, 19275

, Gen us Carnicia is recent ly included into the genus Chaunoproetus (see Pfeiffer , 1954).
2 Gen us Skemmatopyg e is recently included into the genus Chaunoproetus (see Maksimova,

1955).
3 The classification of Maks imova (1960) differs from that esta blished by the same author in 1955.
4 Genus Semiproetus was regarded by R. & E. R ichter and W. Struve ( 1959) as subgenus

Cy rtosymbole ( Semiproetus) ,
s Genus Formonia (according to Hupe: Formo siai was regarded by R. & E. Richter and W. Stru­

ve (1959) as subgenus Drevermannia (Formonia) ,

far known, it is for the time bei ng impossible to construct systematics
which could be regarded as natur al.

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
seem s therefore that they should not be treated as separate genera,
as Maksimova (1960) has done. The t r ue systema t ic position of the ma­
jority of Famennian and Lower Carboniferous trilobites, included with­
in the Cyrtosymbolinae, could be det ermined by studies of their onto ­
gene tic development. Judging from the rich material coll ected in the
Holy Cross Mountains, the corresponding beds in the same facies in
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Ta b le 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 Hupe, 1953

Genus Cyrtosymbole R. Richter, 1913
Subgenus Cyrtosymbole (Cyrtosymbole) R. Richter, 1913

Cyrtosymbole (Cyrtosymbole) pusilla (Giirich, 1896)
(pl. I, fig. 1-7 ; pI..!I, fig. 7,8 ; pl .UI ; text-pl. I, fig. 1-7)

1896. Dechenella pusilla GUrich ; G. GUrich, Das Palaozoicurn..., p. 102, 373, 533 ;
pl. 10, fig. 1 .

non 1901. Deehenella pusilla Giirich ; G. Glirich, Nachtrage..., pl . 15, fig .10.
1907. Dechenella pusilla Giirich; M . Gortani, Contribuzioni... , p. 40, pl. 2, fig. 33.
1913. Cyrtosymbole? pusilla GiiJrich; R. Richter, Beitrage..., 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: 1. G. 173.I1.la, cranidium - text-pl. I, fig. 1 a-b, and pl. I, fig. 3.
Type horizon: Famennian, Postprolobites zone (IV).
Type locality: Lagow, Holy Cross Mountains (Gory Swietokrzyskie) , Poland.

Material. - 62 cranidia, 90 librigenae, 5 hypostomata, 70 pygidia
from: Prolobites zone (III) of Lagow, Czarn6w, 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 (Sj) parallel. Glabella broad­
est (tr.) at middle lateral lobes (Lz), then tapering forwards. Occipital
ring of uniform width (Iong.), both medially and laterally, where there
are slightly developed occipital lobes. Palpebral lobes narrow (tr.) and
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1. G. Mus. cat. no. 173.II 173.II 173.11 173.II 173.II 173.U
1a I 2 1b 8a 8b 24,

Length of cranidium
I

5.6 - - 5.5 -

I

3.2
Length of glabella 3.8 - - 3.7 - 2.1
Width of glabella 3.5 - - 2.9 - 1.9
Leng th of pygidium - 7.1 2.4 - 6.0 -
Width of pygidium - 9.2 3.7 - 8.9 -

I
Length of axis - 5.2 1.4 -

I
5.0 -

Width of axis - i 2.9 0.9 - 2.2 -

I 171.11

I

173.11

I
173.1I

I
173.II

I

I1. G . Mus. cat. no.
I I

171.II 171.11
23 7a 7b 12 70 76

Length of cranidium - 8.9 - - 1.6 1.8
Length of glabella - 6.0 - - 1.0 l.l
Width of glabella - 5.2 - - 0.7 0.7
Length of pygidium 1.5 - 8.2 6.5 - -
Wid th of pygidium 2.8 - 12.0 8.0 - -
Length of ax is l.l - 7.0 4.5 - -

I Width of axis I 0.5 - I 4.2 2.9 - -

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

Des cription. - Cephalon. Glabella tapering forwards. Axial furrows
exte nd parallel from posterior margin of occipital ring to first lateral
glabellar furrows (SI), when level with the middle lateral lobes (Lz) they
bend outwards and then, from se cond glabellar furrows (S2), converge
forwards. Lateral glabellar furrows shallow. Posterior furrows (SI) deep­
est, indistinctly bifurcated, usually not reaching occipital furrow. Middle
(S2) and anterior (S3) furrows short, sometimes hardly visible. Occipital
ring broad (long.), its lateral parts slightly detached from middle part
Occipital lob es 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 de ep 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 (Lj) to anterior glabellar furrows (S3)'

Posterior branches of facial sutures divergent turning abruptly outwards
near posterior border furrow ; E and 'Y 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 lob es steeply inclined, becom in g
flat when level with top of gla be lla. Librigena flat , with slightly con­
vex lateral border. Lateral border furrow shallow, broad . Visual lobe
ve r tical with dist inctly visible facets. Librigena l spine flat , its length
approximately equa l to wid th (tr .) of librigena from posterior end of eye
to lateral border furro w.

Hypostoma elongate, strongly vaulted, with pair of shor t spines on
posterior margin. Medi an body subdivide d into anter ior and posterio r
lobes.

Thorax unknown.

Pygidium parabolic. Border fl a t and narrow, sometimes abse n t. Bor­
de r furrow extr eme ly shallow or lacking. Axis with twelve rings, narrow
(t r. ), tapering backwards. Postaxial r idge sligh tly developed . Axial fur­
rows usually becom e obsolet e posteriorly. Axial rings flat, broad (long.),
the ir posterior margins cu rved backwards m esially. Each axial ring,
from second to eigh th , carri es a pair of depressions. Th e first two pairs
of depressions are situated close to anterior margins of rings, the next
three are sited medi ally , whilst the last depressions are positioned .near
the posterior margins. Ten pairs of ribs scarcel y visible on pl eural lobes.
Interpleural furrows faint . Pleural fur rows 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 pl eural lobes horizontal , distal half
bent gently downwards.

Ornamentation. The whole cephalon (except th e 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
anter ior end of eye to lateral border furrow. Ornamentation of pygidium
consists of tubercles which are more clos ely grouped on pygidial border.

Varia tion within the spe cies concerns the following characters:
1) shape of glabella, usually parallel-sided, as far as posterior glabellar
fur rows (Sd , broadened at second lateral lobes (L 2) 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
(Sj) not r eaching occipital furrow on some specimens (pl. I , fig. 3, 6, 7),
but cutting off basal lobes (L1) 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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Ontogeny. _. Length of smallest known cranidium of Cyrtosymbole
(Cyrtosymbole) pusilla 1.6 mm (text-pl. I, fig. 5). Anterior margin of
cranidium pointed. Border flat and horizontal. Border furrow shallow
and faintly marked. Width (long.) of preglabellar field equa l to length
(long.) of palpebral lobe. Axial furrows deep and broad (tr.) becoming
de eper in front of glabella. Glabella long, slender with three distinct
pairs of lateral furrows. Basal lob es (L1) de fined. Occipital ring broad
(long.), prominent mesially, wi th large node ; width approximately equa l
to one fifth of glabellar length. Occipital furrow deep at dorsal furrows.
Palpebral lob es weakly curved and long (long.) ; their posterior ends
lev el with posterior lateral furrows (51) and their anter ior ends eleva te d .
Posterior br anches of facial sutures long and strongly divergent , E and 'Y
far from axial furrows. Anterior branches long, at first slightly diver­
ge nt, then becoming convergent. In transvers e profil e glab ell a is narrow
and strongly vaulted; axial fu rrows are deep and broad (tr.); palpebral
lobes fl a t , as broad as gla bella but set lower. In successi ve growth stages
th e followi ng changes we re observed : glabella becomes progressively
less slender and axial furrows both shallow er and narrower (tr. ); pregla­
be llar field becomes relati vely shorter (long.); E and 'Yare situated nearer
to the axia l fur rows; palpebral lob es ar e situated fa r ther back; anterior
branches of facial sutur es r eaching ant erior margin of cranidium farther
from midline ; cranidium becomes less pointed anter iorly; 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 glabell a. Young pygidia differ markedly from those of adult
forms . The smallest, w ell preserved specimen (length 1.5 mm; pl. I, fig.
I), 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-PI. I

Cyrtosymbole (Cyrtosymbole) pusilla (Gtirich)
Fig. 1. Cranidium, neotype: a lateral view, b anterior view (IG 173.11. la).
Fig. 2. Hypostoma, lateral view (lG 171.11.75).
Fig. 3. Pygidium: a lateral vi ew, b posterior view (IG 173.11.2).
Fig. 4. Young librigena, dorsal view (IG 173.11.3).
Fig. 5. Young cranidium, dorsal view (IG 17l.II.70).
Fig. 6. Young cranidium, dorsal view (IG 171.11.76).
Fi g. 7. Young pygidium: a lateral view, b posterior view (IG 173.11.23).

Fi g. I , 3, 4, 7: Lagow, Famennian, Postprolobites zone (IV).
Fig. 2, 5, 6: Czarnow, Famennian, Prolobites zone (III).

(Scales = 1 mm)

7 A cta P a1a eo n t o logica P olonica N r 1-2



98 HA LSZKA OSMOLSKA

Ornam entat ion consists of minute tubercles. The other preserved
yo ung pygid ium (length 2.4 mm; pl . I, fig. 4) is still not vaulted, the
border is wi de r (t r. ) and flat , and the m edi an notch is absent. Border
furrow distinct . Postaxi al ri dge crosses border, but interpleural and
pl eura l furrows reach on ly as far as border furrow. In further stages
the pygidium becomes va ulted, the border less distinct and the border
furrow is absent. Axis in young stages is sharply defined poster iorly ,
but su bsequently becomes less promi ne n t , when the axial fur rows a re
obsole te po steri orl y. The distance between the border and axis is pro­
por tionately greater in adult specimens .

Discussion. - Cyrtosymbole (Cy1·tosymbole) pu silla (Gu rich) differ s
from all the hitherto know n F amennian representative s of Cyrto­
symbolinae by a diff erent pygidium wit h an axis of tw elve rings. The
number of axia l rings in the maj orit y of sp ecies r ecorded within Cyrto­
sym bole sensu lato is from eight to ten. The Lower Carboniferous sub­
genus Cyrtosymbole (Semiproe tus) Reed is ve ry similar to C. (Cyrtosym­
bole) pusilla. In the type species of this subge nus C. (Semiproetus) twis­
tonensis (Reed) the ax is is the longest in the whole group, with thirteen
rings and the postaxial ridge present. Th e posterior margins of axial
rings have a characteristic sigmoid course. The next future common to
both sp ecies are paired depression on both sid es of axial rings, correspon­
ding to the pygidial apodemes. Th ere are al so some, though not so strik­
ing resembla nces in the structure of the cephala of C. (Cyrtosymbole)
pu siila and C. (Semiproetus) tw ist onensis. They concern the occipital
r ing, which widens towards the periphery , in C. (Cyrtosymbole) pusilla
being even sli gh tl y inflated; the shape of the glabella, slightly contracted
in the anter ior part ; and lastly the course of the lateral glabellar furrows.
Differences concern: 1) the palpebral lobe which in C. (Cyrtosymbole)
pusilla is wide (tr.) and strongly curved, whereas in C. (S emiproetus)
twistone nsis is narrow (tr.) and only slightly curved; 2) the posit ion of
the visua l lobe, wh ich in C. (Cyrtosymbole) pusilla is large and vertically
situated , where as in C. (Semipro etus) twistonensis it is small and nearly
horizontal. They indicate that the two sp ecies in question should be
assigned to di ff erent tho ugh clos ely r elated subgenera. The close rela­
tions hip of the a bove discussed sp ecies seems to be demonstrated also
by the fact that C. (Cy rto sy mbole) pu silla alone among the representa­
tives of Cyr tosym bole (Cyr tosymbole) occurs above the Famennian zon e
III. This sp ecies has been so far found only in the Holy Cross Mount­
ains , in the Famennian zones III , IV, VI, occurring up to the Fam ennian­
Carboniferous boundary. One should also stress that the specimens oc­
curring in the Famennian zon e III are usu all y charac terized by pygidia
typical of C. (Cyrtosymbole), wit h a sho rter axis wit h eight to ten r in gs
(pl . II, fig. 7) and only in some of them is the axis com pose d of twelve
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rings (pI. I , fig. 6), whereas all the pygidia from zones IV and VI are
characterized by the longer axis (pI. I , fig . 5). One should mention that
no differences were observed in t he structure of cephala and librigenae.

Consid era tion of the fa cts discussed above makes the present writer
aware that the Carbonif erous line of Cyrtosymbolinae may no t have
been derived fro m the subgen us Cyrto symbole (W ari bole) - as it was
accepted by R. & E. Richter (1951) and Erben (1958), but dir ectly from
C. (Cy rtosymbole), through forms simi la r to C. (Cyrt osymbole ) pusilla
(see ta ble 7). If on e accepts the evolutionary line of Carboni ferous Cyrto­
sym bolinae 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. (War ibole)) and than, forwards again
(C. (Waribole) -+ C. (MacTObole)). Such an evolution is theoretically not
impossible, but does not seem likely . C. (Cyrto symbole) pusilla, on the
other hand, is very similar to C. (Cyrtosymbole) gotica R. & E. Richter
(see discussion on p. 102).

Cyrto symbole (Cyrtos ymbole) gotica R. & E. Richter, 1926
(pl. II, fi g. 1-6 ; text-pI. II, f ig. 1-8)

1926. Cyrtosym bol e (Cyrtosymbole) gotica R. & E. Rich ter ; R. & E. Richter, Die
Trilobiten..., p . 31, pI. 2, f ig. 15 a-c.

Material. - 29 cranidia, 37 librigenae, 3 h ypostomata, 46 pygidia ,
1 specimen of m eraspis f rom Cheiloceras zone (II) ? of J ablonna.

Dimensions (in mm) :

I. G. Mus. cat. no.
I

172.11

I
172.11

I
172.11

I
172.11

I
172.11

2 246 270 265 286a

Length of cran idium 5.2 - - - -
Length of glabella 3.2 - - - , -
Width of glabella 3.0 - - - -
Length of pygidium - 3.9 6.0 1.8 1.4
Width of pygidium - 6.2 9.0 3.1 2.5
Length of axis - 3.1 4.9 1.6 ' 1.2
Width of axis - 1.9 3.0 0.7 0.6

1. G. Mus. cat. no . I
172.11

I
172.11

I
172.11

I
172.11

I
172.11

271 158 157 287 263

Length of cra nidium 1.8 1.5 I 1.4
I

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

I

1.5 - - - -
Length of axis 0.7 - - - -
Width of axis 0.3 - I - - -

7-
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Descrip t ion. Cephalon . Gl ab ella tap ering forwards. Middle (8 2)

and an te ri or (8 3) lat eral gla be llar furrows short and feeble. Posterior
lateral furrows (8d deep , bi fu r cate , not r eaching occipital fu rrow, which
deepens and curves forwards laterally . Middle par t of occipital ring wide
and high , its distal ends both narrower and set lower. Preglabellar fi eld
narrow (long.), with deep depression marked in front of glabella. Ante­
rior borde r distinc t , wit h four lists. P alpeb ral lob es somewhat elevated
and narrow (tr.) , r eaching fro m anterior lateral fur rows (8 3) to anterior
third of posterior lateral lob es (L 1) ; f and 'Y d ose to axia l fur rows. Poste­
ri or branch es of facia l su tures near axia l furrows and slightly divergent.
Anterior branches almost parall el to midl ine. In longitudinal profil e
occipital r ing st ands little h igher than gla be lla; occipital furrow shallow;
gla be lla flat for two thirds of its length , the frontal part pl unging st eep­
ly to th e de ep depression of the preglabell ar fi eld ; anterior border up­
turne d. In transverse profil e, glabella gently vaulted ; axial furrows well
defined; palpebral lob es steep ly inclined for proximal third of their
brea d th (tr.), and then becoming ho rizontal. Librigena steeply sloping
fro m vertically situated visual area to well marked , w ide (tr. ) lateral
border furrow. Lateral border prominent, wi th fo ur list s. Posterior bor­
der fUITOW deep, fused with later al border I urrowand passing ont o Hbr i­
genal spi ne. Len gth of lat ter approximately equal to one thi rd of length
(long.) of librigen a.

Hy postoma elongate, its median body strong ly vaulted and weakdy
subdivided into posterior and anter ior lobes. Near ante r ior margin, m e­
dian body is la terally compressed , with two _shallow depressions on
either side. Poste r ior margin with pair of spi nes.

Thorax unknown.

Pygidi'Uffi nearly semicircular, usually with poorly defi ned 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 fur row along
either side of the axis. On pleural lobes are seven flat ribs. Interpleural
fur rows narrow (long.) but well defined, de epening in border furrow.
Pleural furrows wide (long.) Doublure narrow, conve x . In longitudinal
profile , axis horizontal , sloping gently towards, and merging with po­
ster ior margin of pygid ium. In transverse profile, axis broad (tr.) and
promine n t; pl eural lob es strongly vaulted.

Ornam enta tum. Glabell a and pal peb ral lob es coarsely granula te. Tu­
bercles on occipital ri ng smaller and spa rse r than tho se of gla be lla .
Preglabellar field and anter ior part of fixige nae spar sely covered by
mi nute gra n ulation . Librigena coarsely granula te. Pygidium covered
with densel y arranged tubercles .
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Ontogeny . - The smallest specimen, consisting of nearly the entire
exoskeleton in the earl y 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 (8 1) r each the occipital fu rrow, cu tting off the basal lobes
(L1) . Occipital ring very wide (long.) and convex in the middle part ,
tape r ing strongly laterally ; occipital node cons picuous. Posterior border
fur row distinct. P ygidial border wide and flat , situated much lower than
the remaining part of pygidium. Th e smallest cranidium in the author's
collection (1.4 mm long; text-pl. II, fig. 2) has a ve ry long, narrow gla­
bella, gently tapering anterior ly, wi th three pairs of la teral glabellar
furr ows, the posterior ones (8 1) cutting off t he basal lob es (L1) .

Occipital r ing prominent, wide (lon g.) in the middle part , taper ing
later ally. Pregl ab ell ar fie ld w ide (long.) with a deep depression in front
of glabe ll a. Anterior margin of cranidium distinctl y poin ted ; E and y
situated far from ax ial fur rows. Anterior as w ell as posterior branches
of facial sutures strongly divergent. In the later ontogenetic stages
(text-pl. II , f ig. 3-5) glabell a becomes less slender, the posterior glabellar
fur r ows (8 1) do not reach the occipital furrow and the points E and y

migrate towards the axi al fu rrows, point E moving at the same t ime
slightl y posteriorly . Th e 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 r each the pygidial margin"
and the refore this pyg idium may be regarded as a transitory one. On
the pl eural lobes there are' eleven r ibs, the last seven ar r anged r adially.
Interpleural as well as pleural furrows narrow , di stinct. Distinct fl at
pygidia l border w it h a conspicuous larval notch present. P ygidial border
di rected horizontally and situa te d much lower than the r emaining.
part of the pygidium, which is also fl at . P ygidium measuring 1.8 mrrr
(pl. II , f ig. 2), wi der {tr.) and shorter (long.) than the one described
above , and there are no thoracic segments delimited by interpleural
furrows. Axi s highly convex, less slende r with eleven rings. On the
ple ural lob es eight r ibs . Pleural furrows deeper and more dist inct
than the in terpleural ones . Border convex, level with the remain ing
part of pygidium. Larva l notch no t present . Later, in on togene t ic
development (pl . II , fig. 3, 6) pygidia become more vaulted, and pygidi al
borde r , which is at first convex , delimit ed by distinct border furrow,
be comes not differentiated from the r emaining part of pygidium. At
the same time posit ion of the pygidial border, which is at first hori­
zontal , changes and the border of the olde st pygidia becomes ent irely
oblique.

Variat ion within this sp ecies 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 ornarnenta tion
becomes reticulate (pl. II, fig. 4).
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Discussion. - R. & E. Richter (1926) described from the Cheiloceras
zone (II) Rhine Schiefergebirge a cranidium of C. (Cyrtosymbole) gotica.
The material from the Holy Cross Mountains has for the first time
allow ed the author to describe the remaining parts of the exoskeleton,
as w ell as some growth stages of this species. The Polish specimens
differ from the type sp ecimen 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 E and y closer to the axial fur row s; 4) anterior branches of the
fa cial sutures less divergent ; 5) in the transver se profile, gla be ll a much
more vaulted.

Th e spe cies des cribed is similar to C. (Cyrto symbole) pusilla Gurich .
In both species the sh ape of the glabella , the course of the lateral gla­
be llar furrow and the position of the palpebral lob es - are similar.
Moreover, both of them have the characteristic depression of the pregla­
bella r fie ld in front of the glab ella. There are also some similarities in
the pygidium, the pygidial axis In both the species discussed here being
lon ger tha n in the other sp ecies r ecorded within this subgenus. Th e
diff erences between C. (Cyrtosymbole) got ica and C. (Cyrtosymbole)
pusilla concern: 1) the shape of the occipital ring, wide at the ends in
C. (Cyrtosymbole) pusilla and taper ing laterally in C. (Cyrtosymbol e)
gotica; 2) the shape of the border, which in C. (Cyrtosymbole) pusilla is
in distinct and in C. (Cyrt osym bote) got iea is promine nt; 3) the anterior
branches of the facial sutures , which are more di vergent in C. (Cyrto­
sym bole) pusilla; 4) the transverse ridge characteristic of the librigena
of C. (Cyrtosymbole) pusilla, is lacking in C. (Cyrtasymbale) gat ica, and
only a slight vestige of it was observed in on e specimen; 5) the h yposto­
rna in C. (Cyrtosymbole) gotiea is more va u lted longitudinally , and the

Text-PI. II

Cyrtosymbol e (Cy r tos ym bo le) gotica R. & E. Richter

Fig. 1. F ragm ent of me ras pis degree 0 , dorsal view (IG 172.II.286b) .

Fig. 2-5 . Young cranidia, dorsal view (2 - 1G 172.II.263, 3 - 1G 172.11.287, 4 -

1G 172.1I.157, 5 - 1G 172.II.158).

Fi g. 6. Cranidium: a lateral vi ew, b anterior vi ew (IG 172.II.2).

Fi g. 7. Hypostoma , lateral view (1G 172.II.272).

F ig. 8. Pygidium: a lateral view, b posterior view (1G 172.II.246).

Fig. 1- 8: J abl onna, F amennian, Cheiloceras zone (II)?

(Scales = 1 mm)
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side depressions n ear the an terior margin ar e lacking in C. (Cyrt osym bo­
ley pusilla; 6) shape of pyg id ium, which in the above descri bed species
is shorter, wi th an axis composed of eleven ri ngs, whereas in C. (Cyrto­
sym bole) pusilla th ere are twelv e ri ngs ; 7) the ornamentation composed
of sma ll granules in C. (Cyrtosymbole ) pusill a and of la rger ones in
C. (Cyrtosymbol e) got ica . There are also some small diff er ences in onto­
genetic developm ent. Small cra nidia in C. (Cy1·tosymbole) got ica a r e
more poi nted anteri orly. Small pygidia in stages without la r val no tch
are in C. (Cyrtosym bole ) pusilla pro vid ed with a fla t border (pl. I , f ig . 4),
whereas in C. (Cyrto symbole) gotica border on small pygidi a is narrow
and convex.

Such characters, as the greater num ber of axial ri ngs in C. (Cyrt o­
sym bolc) gotica , as well as the occurr ence of th e oriment- of the trans­
verse ridge on the librigena in a specimen from the Chei loceras zone (II) ,
could lead , in the present w r it er's op ini on, to the conclusion that t h is
species is ancestral to C. (Cyrtosymbole) pusilla, occurring in the Prole­
bit es zone (III) of the Holy Cross Mountains. On the other hand, if this
is accepted , it is di fficult to expla in w hy C. (Cyrto symbole) pusilla was
not found in zone III in Jablonna , in the lower bed s of which C. (Curto ­
sym bole) got ica occ urs in great abundance .

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

H oloty pe: No. I. G . 173. II. lOa; pl. IV , fig. 1 (cranidium).
T y pe hori zon: Famennian P r olobites zone (II I).
Type loca lity: Lagow, Holy Cross Mountains, P ola nd.
D er i vat i on .oi nam e: prim itiva - the most primitive su bspe ci es in fran con ic a

gr ou p.

Diagnosis. - Glabel lar outline pear-sh aped . Anterior border almost
absent. Occipital ri ng not tapering la te rally. P a lp eb ra l lob es narow (tr.),
Librigena more or less steep wi th weakly marked ri dge surroundin g eye.
Pygidium flat, nearly se micircu lar. Borde r n ot differ entiated fro m pl eu­
ral lobes. A xis w ith eight to nine rings; five to six ribs on pl eural
lobes. Ornamentation present on cranid ium in form of anastom osing
ridges; librigena and pygidium covered by tubercles som etimes fused
together to produce anastomosing ri dges .

Material. - 21 cranid ia , 7 damaged libri gena e, 18 pygidia , from
Pvoiobite s zone (III) of Lagow.

Dimensions (in mm) - see p. 105.
Descrip tion. - Cephalon . Gl abella pear-sh aped, taper ing between

ex tremely fai nt la teral furrows 8 3, Midd le lateral fur rows (S2) also short

2 Orim en t = incipie nt stage (A bel, O. P alaobiolo gie und s tammgeschichte,
p . 257. Jena 1929.
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I. G. Mus. cat. no.

Length of cranid ium
Length of glabella
Width of glabella
Length of pygidium
Width of pygidium
Length of axis
Width of axis

173.II .
lOa

2.7
1.8
1.5

173.II .
lOb

2.98
4.6
2.1
1.4

and indistinct. Posterior lateral furrows (8 1) slightly deep er, bifurcating
and not r eaching occipital furrow. In axial fur rows a pair of small , low
tube rcles in position of fossulae. Preglabellar fi eld broad (long.) with
sma ll depression in front of glabella. Anterior border w eak ly defined.
Border furrow indistinct. Occipital ring broad (long.) distally ,' and occi­
pital furrow deepens ne ar axial furrows. P alpebral lob es narrow (t r. ),
~lat or sometimes concave medially extendi ng from anteri or half of
first lateral glabellar lobes (L1) to thi rd lateral furrows (8 3) , Posterior
branches of facial sutures shor t; e and 'Y near axia l furrows; anter ior
branches long; both slightl y di vergent. In longitudinal profile, occipital
r ing stands as high as gla be lla ; occipital furrow moderately deep; gla­
bella flat, gently inclined towards broad (long.), slightly concave, pregla­
bellar fi eld ; 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 dev eloped , out distinct on some sp ecimens. Visual area
poorly known. La teral border with four lists. Lateral border fur row
broad and sh allow. Posterior border furrow deep. Compl ete librigenal
sp ine unknown.

Hypostoma and thortux unknown.

Pygidium parabolic in outline, surrounded by flat , broad rim which
is defined onl y by backward bending of an te r ior bands of ri bs. No bor­
der furrow. Axis short (long.) wide (tr.), rounded posteriorl y. with eigh t
to nine rings which are flat on exoske le ton, but r aised on internal mould.
Axia l furrows shallow. Five to six ribs visible. Pleural furrows deep
and wide (lon g.). Interpleural furrows faint but distinct . Anter ior bands
of ribs prominent , bent slightly back distally and longer (tr.) than po­
sterior bands. Pygidial and cranidi al doublure wide (Jong.) and convex.
In longitudinal profile, axis inclines gent ly backwards, distinctly deli ­
mited from flat, posterior part of pygidium. In transverse profile, axis
low and broad (tr.); pl eural lobes slightly vaulted.

Ornamentation. Glabella , occipital ring, part of fixigenae and Iibri­
gena covered by reticulate pattern of ridges . Preglabellar field , anterior



106 HALSZKA OSMOLSKA

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 (pi. 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. (Curio­
symbole) franconica which is similar in shape to the pygidium of C. (Cyr­
tosymbole) franconica prlmitiva, and has not differentiated border. No
traces of ornamentation were observed in the German specimen. Same
authors later described (1926) a new subspecies C. (Cy'ftosymbole) 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.
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Cyrtosymbole (Cyrtosymbole) jranconica nova n.subsp.
(pl. V, fig. 1-6; text-pI. III, fig. 3-6)

Holotupe: No . 1. G. 170.11.59; ,pI. V. fig. 2; t ext-pl. III, fdg. 3 (cranldium),

Type horizon: Famennian Prolobites zone (III) ?

Type locality : Galezice, Holy Cross Mountains, Poland.

Derivation of name: nova - new subspecies of franconica gr ou p.

Diagnosis. - Frontal part of glabella strongly convex. Palpebral lo­
bes semicircular, broad (tr.). Occipital ring slightly narrower (long.)
laterally. Librigena steeply declined, with distinct ridge surrounding
eye. P ygidium vaulted , slightly elongated , with border dev eloped. Axis
wi th nin e to ten rings, seven to eight ribs on pleural lobes. Reticulate
orname nta tion 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 Gal ezice and Ja­
blonna.

Dimensions (in mm) :

I. G. Mus. cat. no. 170.1I.
61

170.II.
59

170.11.
95

170.11.
122

170.11 .
121

170.n.
411

--
Length of cranid ium 2.8 3.7 3.5 -

I

- -
Length of glabella 1.9 2.3 2.3 - - -
Width of glabella I.3 1.9 1.6 - - -
Length of pygidium - - - 1.4 4.0 2.8
Width of pygidium - - - 2.5 6.3 4.3

I

Length of axis - - - 1.2 3.2

I
2.3

IWidth of axis - - I - 0.6 1.9 1.2

Description. - Cephalon. Glabella slightly pear-shaped , contracted
between shallow lateral furrows 8 3• 8 2 and 8 1 are deeper, the latter
bifurcating and sometimes reaching the occipital furrow. Axial furrows
de ep . Occipital ring strongly convex , becoming slightly na rrower late­
rally. Occipital furrow deep. Preglabellar field narrow (Iong.) ; 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 (Lj)
to lateral furrows 8 3 ; E and y close to axial furrows. Posterior and ante­
rior branches of facial sutures strongly divergent. Librigena slopes down
st eeply from ridge, surrounding vertically situated visual area, to distinct
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; occipi tal furrow deep ; dorsal surface of glabell a
flat for three quar ters of its length, then slopes down abrup tly 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 va ult ed and posterior border with only two spines.

T horax unknown.

Pygidium ne arly semicircular with nar row convex border. Border
furrow present, but r eaches only to first interpleural furrows. Axis long
(long.), prominent , tapering backwards, with nine to eleven rings. First
three ring furrows become markedly de eper just before reaching axial
fur rows. Five to six di stinct ribs. Pleural furrows deep ; interpleural
furvows shallower but well pronounced . Anterior bands of ribs extend
on to pygidial border. P ygidi al doublure narrow (long.), convex. In longi­
tudina l profile, axis slopes gently backwards reaching almost to border
fur row ; axial rings prom in ent. In t ra nsve rse profile, axis is markedly
higher than the va ulted pleural lobes.

Ornamentation of cephalon and pygidium reti cu la te . Central part
of palpebral lob es , anter ior part of fixigenae, preglabell ar field and
anter ior border covered with minute tubercles.

Variation (st udied 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 com paratively narrow,
wit h posteri or glabell ar furrows (8 1) not reaching the occipit al furrow ,
and wi th a distinct anterior border. In the se cond form (pl. V, fig. 2;

Text-PI. III

Cyrtosy m bol e (Cyrtosym bole ) f rancon i ca primit iva n .subsp.

Fig. 1. Cr a n idi u m , holoty pe : a la te r al v iew, b a nter ior view (IG 173.1I.10a).

Fig. 2. P ygidium: a la teral v ie w , b poster ior view (IG 173.1I .10b ).

Cyrt osym bol e (Cyrtosymbole) f r anc on i ca nova n. subsp,
Fig. 3. Cranid ium, h olo type : a la ter al vi ew, b anter ior v ie w (IG 170.11.59).

Fig. 4. Young cran idium: a lateral v iew, b a nter ior view (IG 170.11.61).

Fig. 5. Pygidi um : a later al view, b posterior view (IG 170.11.411).

Fig. 6. Fragment of m er asp is , degree 0, dorsal view (IG 170.11.60).

Cyrtosymbole (Cyrtosymbole) cf.franconica n ova n .subsp.
F ig. 7. P ygidium : a lateral view, b posterior v iew (IG 172.11.300a).

Fig. 1, 2: Lagow, Famennian, Prolobites zone (III).
Fig. 3-6 . Galezice, Famennian, Prolobites zone (III)?
Fig. 7: Jablonna, Famennian, Prolob ites zone (III)?

(Scale s = 1 mm)
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text-pl. III , f ig. 3) gl abella is wide, being wi dest a t the level of the
middle glabellar lob es (L 2) , bro adly ro u nded an teri or ly. Posterior gl a­
bell ar fur r ows n early reach the occipital furrow, cutting off the basal
lobes (L 1) . Anter ior border is only slightly di ff er enti ated. In the pygidia ,
two forms (w id e a nd slender) were not identified, and only in some
pygidia is the ax is longer, with eleven rings. As the forms with w ide
gla bella occur only am ong t h e largest speci mens, and ar e m or e common
than the slend er forms (within the same length of crani dium ), one can
presume that they represent the older, maturer spe cimens.

Ontogeny. - Among the you ng forms w hich are no t numerous, one
m uch dam aged en t ire specim en was fo und , prob ab ly in m eraspis stage
de gree 1 (text-pl. III, fi g. 6). It is abo ut 1 mm long. On this specimen
sh ort (long.) li brigenal spines are visible, and ther e is a wide, fl at
pygidial border, widest in the middle part , with a di stinct larval notch .
The bo rder is situate d horizontally , lower than the remain ing part of
the pygidium. The smallest cranidium found (2.8 mm long; pl. V, f ig. 3;
t ext-pl. III , fig . 4) h as slender glabella , t aper ing an ter ior ly, and the
p alpebral lob es, the width (tr.) of w hich is equ al to half that of the
gl abella (tr.) With reg ard to the adult specimen s, it differs in having
wide (tr.) palpeb r al lobes , the points E and y situated farther away from
the axial furrows, longer anterior branches of the fa cial sutures and
lastly in wider (long.) preglabellar fi eld.

In the longitudinal profile of the yo u ng cranidium, glabella is m or e
flat , and th e anterior margin is less upturned . The smalles t pygidium
found (1.4 mm long; pl. V , fi g. 5) is preserved as an internal mould ,
with the damag ed axis . P ygidial border is narrow and flat , with a slight
larval notch, sit uated below the lev el of the r emaining parts of the
pygidium. Anterior two or three interpleural f u r rows r each the pygidial
margin, separating distinctl y t wo or three segments.

Discussion . --=- The n ew subspecies h er e described is closel y rela te d
to C. (Cy rt osym bole) franconi ca exul R. & E. Rich ter, differing in the
followi ng characters : 1) gl abella, which in subs pecies exul is subtrian­
gu lar , in our subspeci es is m or e elonga ted and round ed anteriorly ; the
specim en figured by R. & E. Richter (1926 , pl. 2, fig. 17 A) is somewhat
inter m edia te in gla be llar shape between our sle nder and wide forms ;
2) palpeb ral lobes are in both subspecies situated in the same plac es,
but in th e subsp ecies nova they are w ider (tr.); 3) the outline of pygidia
is similar, but the axis is composed in subspecies ex u l of nine rings
and there is no diff er en ti at ed border, whereas in subspecies nova axis
has ten to el even rings and there is a disti nct , convex border. There
is a iso a difference in the ornamentation of pygidia, which in subspecies
nova is r eticulate, whereas in subspec ies exul pygidium is gran ulate,
and only n ear the margin th e granules f use together to form t h e
r eticulation . Otherwise, the lon gitudinal profile of cranidia, course of the
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posterior glabellar furrows (Sl), the ornamentation of cephala - are in
both subspecies ide ntica l.

Th e subspecies nova di ff ers from C. (Cyrtosymbole) franconica pri­
mitiva n.subsp . in havin g the gla be lla broadly rounde d anteriorly, the
tube rcles in the anterior part of the axi al furrows (in the pl aces usu all y
occupied by foss ulae) less promi ne nt, the occip ital r ing taper ing laterally ,
the preglabe llar fie ld narrower (Iong.), the palpeb ral lobes narrower
(tr.) and lastly the librigena flatter, with less curved outline. Th e
greatest di ff erences conc ern pygidia, especially the or na me n ta tio n,
which in subspecies primitiva is granular, whereas in subs pecies nova
reticulate. The number of axi al rings in su bsp eci es primitiva is nine,
whereas in nova t he re are ten to eleven. The border which is no t
differentiated in su bspecies primitiva, is well dev eloped in nova.

C. (Cyrtosymbole) fran coni ca nova was found in the Famennian zone III
in Jablonna and Gal ezice ; in Gal ezice it is present in the beds numbered
2 to 4, overlying bed 1 in which there occurs C. (Cyrtosymbol e) pusilla.
In Lagow C. (Cyrtosymbole) pusilla occurs together with C. (Cyrtosym­
bole) [ranconu:a primiti va . It seems then likel y that C. (Cy rtosymbole)
franconica primi tiva occurred earlier than C. (Cyrtosymbole) fran conica
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 fea fures 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 r epresents the same developmental
sta ge as subspeci es primitiva . But in such other morphological characters
as size of palpebral lob es, shape of occipital r ing, commencement of
differentation of the pygidial border, it seems to be intermediate
be tween the subspe cies primitiva and nova.

Cyrtosymbole (Cyrtosymbole) franconica ?nova n .subsp.
(p l. IV, fi g. 7)

Mat erial. - One librigena from the Prolobiies zon e (III) ? of Ja­
blonna.

Discussion. - One librigena diff er s from the ot her librigenae recorde d
as subspecies nova in the lack of the librigenal spine, in place of whi ch
there is an irregular, t ubercle- like thicke ning. The longit udinal lists
on the lateral border , wh ich on the typical specimens continue onto
genal spi ne, here end at the lev el of the pos terior border furrow.
Otherwise, the sha pe and or na mentation is as in subspe cies nova. Th e
present author is of the opinion tha t the librigena in question most
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proba bly belongs to the subspe cies nova and represents a specimen of
which the ge na l spine wa s broken off during li fe together with t he
soft t issue, soo n after m oultin g, and cicatrized before the n ex t mo ult.

Cyrtosymbole (Cyrtosymbole) [rancon icti cf . nova
(pl. v, fi g . 7,8 ; text-pl. III, fig. 7)

Material. - 1 you ng and 1 adult pygidium from the Prol obite s zone
(III )? of Jablonna .

Dimensions (in mm):
No. IG 172.I I.30 0a

L en gth of pygidium 5,5
Wid th of pygi di um 8,3
L ength of a xis 4,2
Width of axis 2,6

Description. - Outline of pyg id ium parabolic, border convex , deli­
mi ted by shallow border furrow . P ygidial axis in posterior part distinctly
d iffe r en tiated w ith nine r ings. Furrows between the rings, deep laterall y,
shallowing m edially. On the pl eurae seve n convex ri bs. Interpleural
f urrows narrow (tr.), faintly expressed, deeper only at th e border furrow .
Pleural furrows distinct, wider (tr.) In longitudinal profile axis n ea r ly
ho r izonta l , a t the posterior end sharply bent downwards, and distinctly
deli mit ed fro m the poster ior part of pygid ium which gently slopes
downwards . In transverse pro fil e the axis prominent , pleurae va ulted.
Young pygid ium 0.9 mm long (pI. V, fig . 8), found in th e sam e piece of
ro ck as th e adult specim en , h as a distin ct larval notch , and fo ur first
pleu rae are delimit ed by interpleural furrows and produced into spines.
Orna mentat ion on the adult pygidium reticulate.

Discussion. - The pygidium described here ha s an ornamentation
id entical with pygidia of the subspeci es nov a and a similarly developed
border ; it differs ho wever in shorter and m ore sl ender axis which in
longitudinal profile is more distinctly delimited from the remaining part
of the pygidium,

Cyrtosymbole (Cyrtosymbole) sp. a
(t ex t - p l. IV , fi g. 1)

Material. - Internal mould of 1 cranidium from Pro lobit es zone
(II I)? of Galezice,

Dimensions (in mm) :
No. IG 170.II.508

Length of cranid iu m 4.8
Length of glabell a 3.0
Width of glabella 2.7

Descrip tion . - Glabell a conical with thr ee pairs of distinct lateral
furro ws . Occipital r ing broad (long.), band- like. Preglabellar r egion
narrow (long.). No border. Anteri or mar gin of cranidium upturned .
Palpebral lobes short (long.) , strongly curved. Posterior branches of
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facial sutures long, parallel to axial furrows; E 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 ; a xial furrows deep;
palpebral lobes horizontal , placed lower than glabella.

Hypostoma, thorax and pygid ium unknown.

Discussion . - The sp eci es described above bears some r esemblance
to C. (Cyrtosymbole) gotica R . & E. Richt er, 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
fa cial sutures parallel to axial furrows. C. (Cyrtosymbcle) pusilla
(Gurich) has been found in the same bed. C. (Cyr Losymbole) sp. a differs
from the latter chiefly in the shape of the glabella and in the course
of the posterior branches of the facial sut ures.

Cyrtosy111bole (Cyrtosymbole) sp. b
(pl. IV, fi g. 5,6; text-pl. IV, fig. 2)

Material. - 1 damaged cranidium, 1 fragment of pygidium, probably
of the same species, from Prolobites zone (III)? of Galezice,

Dimensions (in mm):
No. IG 170.11.512

Length of cranidium 4.2
Length of glabella 2.8
Width of glabella 2.1

Des cription. - Glabella tapering forwards, no t rounded anteriorly .
Posterior glabellar furrows (8 1) long, r eaching occipital furrow. Middle
and anterior (8 2 and 8 3) furrows short, faint. In axial furrows t here is
a pair of small, low tubercles in position of fossulae . Preglabellar region
concave, its length (long.) almost eq ua l to half length (long.) of glabella .
No anterior border. Depression on fi xigena opposite and also affecting
medi an par t of palpebral lobe. La tter nearly reaches f rom anter ior gl a­
be lla r f urrow (8 3) to occipital furrow. Posterior branches of fa cia l su tures
sho r t ; E and 'Y close to axia l furrows . Anter ior branches of facia l sutures
long and divergent. In longitudinal profile, glabell a a rched, sharply
delimited from slightly concave preglabellar r egion. In tra nsve rse profi le ,
glabella fl at, hi gher than palpebral lobes .

Ornamentation. Surface of glabella and a nterior par t of fi xigenae
ret ic u la te; palpebral lobes and middle par t of p regl abellar region fi nely
granu la ted; fr ontal part of preglabella r r egion smooth.

H upostoma and t horax u nknown.

The fragmentary pygidiu m , found in the same bed , p robably belongs
to the species describ ed a bove. It is characterized by ill-defi ned poster­
ior end of th e axis, w ith pronounced postaxial ri dge. Posterior part

8 Acta P a laeorit o lo gi ca Polonica Nr 1- 2
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of pygidium broad (long.) and flat. Indications of segmentafion ex tr emely
faint. Pygidial doublure wide. Ornamentation not visible.

Discussion. - The cranidium here described is ve ry similar to that
of C. (Cyrtosyrnbole) franc onica prirnitiva . In bo th forms the glabell a
tapers forwards and there are two distinct tube r cles in the an terior par t
of the axial furrows. The diff erences concern: 1) the shape of the
glabe ll a which in C. (Cyrtos yrnbol e) franconica pr irnit iva is distinctl y
pear-shaped, wher eas in C. (Cyrt osyrnbole) sp . b it tapers moderately
anter ior ly; 2) in C. (Cyrto syrnbol e) sp . b the palpeb ral lob es are wider
(tr.) and longer (long.) ; 3) the preglabellar field is wider (long.); and
4) the anterior branches of the fa cial sutures are longer. Th e orna­
mentation of glabella in both forms is reticulate, and while the orna­
mentation of the palpebral lobes in C. (Cyrtosyrnbole) franconica pri rni­
tiva is also reticulate, it is slightly granular in C. (Cyrtosyrnbole) sp. b.
The form d escribed here differs from the other specie s r ecorded within
subgenus C. (Cyrtosyrnbole) in having a wide (long.) preglabellar field
and larger, differently-shaped palpebral lob es. Th e two fr agmen ts do
no t allow the author to describe the cranidium as a new sp ecies, but
it should be emphasized that it differs markedly from all r epresentatives:
of the subgenus C. (Cyrto syrnbole).

?Cy r t,osyrnbole sp . c
(pl. IV , fig. 8; text- pl. IV , fig. 3)

Mater ial. - 1 cranidium from Prolob ites zone (III) ? of Galezice,
Dimensions (in mm) :

No. IG 170.I1.514
Length of crani di um 5.2
Length of glabella 2.9
Wid th of glabe lla 2. :~

Text-PI. IV

Cyr tosy m bol e (Cy r tos ymbole ) sp. a

Fig. 1. Cranid ium, dorsal view (lG 170.11.508).

Cyrtosym bole (Cyrtosymbole) sp. b
F ig . 2. Cranid ium : a lateral v iew, b a nter ior view (IG 170.I1.512).

?Cyr tos ym bol e sp . c

F ig . 3. Cranidium: a lateral view, b a nter ior view (IG 170.11.514).

Cyrtosymbole (Cal ybol e) rad iata n.sp.

Fig. 4. Cephalon, holotype : a lateral v ie w , b a nte rior vi ew (IG 172.I104).

F ig. 5. P ygid ium, holotype: a lateral view, b posterior v iew (lG 172.1104).

Cyrtosymbol e (Calybole) ?radiata n.sp ,

Fig. 6. Young cranidium: a lateral view, b anterior v iew (lG 172.11.6).

Fig. 1-3: Galezice, Famennian, Prolob ites zone (III)?
F ig. 4- 6: J ablonna, Famennian, Wockl umeria zone (VI) ?

(Scales = 1 mm)

S·
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Description. Glabella slim, gently tapering forwards. Posterior
glabella I' furrows (S1) nearly reaching occipital furrow and thus almost
isolating basal lobes (L1), each S1 ex te nding about one third of th e way
across the gla be lla . Middle lateral fur rows (S2) short and shallow;
anteri or furrows (S3) hardly visible . Preglabellar r egi on ex tr emely wid e
(long.), elevated along the an terior part od glab ell a. No border or border
fur row. Occipital f ur row deep, turning sli gh tl y for wards near axial
furrows. Occipital r ing broad (long.). P alpebral lob es strongly curved
as long (long.) as wide (tr.) and concav e in central part. Posterior bran­
che s of facial sutures short, divergent ; E clos er to axial furrows than y.
Anterior branches ve ry long, di verging for wa rds then bending inwards
and cutting the anter ior margin of cranidium not far from each other.
In longitudinal profile occipital r ing convex ; occipital furrow deep ;
glabella flat , sloping ge ntly down to very broad (long.) preglabellar
r egion which r ises ge ntly forwards. In transverse profil e glabella flat ;
axia l fu r rows deep ; palp eb ral lobes as hi gh as glabell a .

Hypostoma, thorax and pygidium unknown.

Ornam entat ion of glabella and anterior part of fixigenae reticulate.
Preglabellar r egio n and palpebral lob es smooth.

Discussion. _. ?Cyrtosym bole sp. c cannot be assigned to one of the
known species of Cyrtosy mbote. There are some similarities between the
form described here and the cranidia of the slender form of C. (Cyr to­
sym bote) franconica nova n.subsp. However in the subspecies nova gla­
bella is less slender and the palpeb ral lob es longer, r eaching anteriorly
S3, whereas in ?Cyrtosym bole sp . c they reach only S2. In both forms
the same reticulate ornamenta tion occurs. There are some features
which make the assignme nt of this form to the genus Cy rtosym bole
(or even to the subfa mily Cyrtosymbolinae) doubtful. The features not
occurring with in the Cyrtosymbolinae are : 1) the ext re mely wide (long.)
preglabell ar region , 2) the elevation of the anterior part of the fixigenae
(along the glabell a) , and the ve ry long anter ior branches of the facial
sutu res which at first diverge forwards and then bend inwards. A simi­
lar construction of the anterior part of the cranidium occurs in the
fa mily Tropidocor yphinae Pfibyl , 1946, on the other hand the long
gla bella and wide (tr.) palpebral lob es are not found in the Tropido­
coryphinae and are characteristic of the genus Cyrtosymbore.

Subg enus Cyrtosymbole (Caly bole) R. & E. Richter, 1926

The subgenus Cyrtosym bole (Calyb ole ) containing 9 sp ecies is one of
the most uniform taxonomic units wi thin the Cyrtosymbolinae. The
spe cies assigned to it are ch aracterized by small dimensions and elongate,
usu all y pear-shaped glabell ae with dist inct posterior lateral furrows (S1)'
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Th e group presents some signs of sp ecialization such as: 1) graduated
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 ey es.

Th e latter tendency does not seem, however, to be linked with the
former features , as e.g. in Cyrtosymbole (Calybole j radiata n.sp. where
the pygidium has a di stincly radial arrangement ; the exoskeleton is
ve ry thin and the doublure ve ry wide, wh ilst the ey es are large and
the palpebral lobes st ro ngly curved . In the pygidial structure one
observes a distinct con vergence with such t rilobite lines as Tropidoco­
ryphinae Pribyl , 1946, and Th ysanopeltidae Hawle & Corda, 1847, for
both of -them have the distinct radial pattern of pygidium, short axi s
and wide doublure. The representatives of the subgenus C. (Cal ybole)
occur chi efly in Famennian zon es V and VI. The most primitive and less
spe cialized form within this group seems to be C. (Calybole) cal ymmene
R. Richter, 1913. R. and E. Richter (1926) quote this ~pecies from the
F amennian zon es 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 se cond oldest species
within this group and is characteri zed by nearly straight facia l 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. (Cal.ybole) 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)
be longs, judging from the slight notch on the posterior edge, 'to a young
spe cimen. It seems that C. (Calybole) gracilis and C. (Cal yb ole) denck­
manni stay beyond the main evolutionary line of the genus C. (Cal ybole),
for though "old" species they are at the same time characterized by
some features found in spe cies which appear later in time.

Cyrtosy mbole (Calybole) rad iata n.sp.

(pI. VI , fi g. 1- 5; text- pl . IV , fig. 4,5)

H ol ot y pe: No. IG 172.11.4; pl. VI , fi g. 5 ; text-pI. IV , fi g. 4- 5.
T y pe horizon: Famennian, W ockl.umer ia zone (VI)?
Type local ity : J ablonna, Holy Cross Mou ntains, Poland .
Der i v at i on of name: rad iata - f r om r adially arr anged ple u ral ribs.

Material. - 1 slightly disarticulated exoske le ton including hypo­
stoma , 4 cranidia , 1 h ypostoma, 6 librige nae, 6 pygidia from Wocklu­
m er ia zone (VI)? of Jablonna.
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Dimensions (in mm):
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IG Mus. cat. no . I 172.11.2 I 172.Il.4 I 172.11.11 I 172.11.3

Length of cranidium 2.4 2.4 - -
Width of cephalon - 3.8 - -
Length of glabella 1.5 1.6 - -
Width of glabella 1.2 1.1 - -
Length of pygidium - 1.9 1.8 2.6
Width of pygydium - 3.3 2.9 4.3
Length of axis - 1.2 1.1 1.4
Width of axis - 0.7 0.5 1.0
Width (long. ) of pygidial

doublure - 0.6 - I 0.7

Diagnosis. - Cephalon subsemicircular, slightly vaulted transversely.
Border distinct, upturned. Glabella elongate, tapering forwards, con­
tracted between 8 3 • 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 8 3 , 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. 8 1 deep,
directed backwards, almost reaching occipital furrow. 8 2 and 8 3 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 ; E and ' t 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. P y­
gidial doublure broad with nine terrace lines. Inner margin of doublure
reaches end of axis. Exoskeleton ex tremely thin, covered by fine reticu­
lation. Ornamentation not visible on pygidium.

Ontogeny. - The young sp ecimens 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
younge r pygidium.

Discussion. - Th e new sp ecies described above differs from Cyrto­
sym bole (Calybol e) antedistans R. & E. Richter, 1926, in having the
glabella more convex in transverse profile, toe axi al fur rows more
deeply incised, so tha t th e sides of glabell a appear situated lower ; the
pygidium, in longitudinal as well as in transverse profile, is flat ter,
pygidial axis shorter and the pygidial border is absent. In its pygidial
structure the new sp ecies resembles that of C. (Calybole ) denckmanni
R. & E. Richter, 1926, having the same ratio of axial length to total
length of pygidium. However the pl eural ribs are in the new species
more prominent, and there is no flattening of the pygidial margin,
characteristic of C. (Cal ybole) denckmanni. Th ere are striking differen­
ces between the cranidia of both sp ecies: the anter ior border in C. (Ca­
lybole) radiata is more strongly upturned , the glabella is more convex
with three pairs of lateral glabellar fu rrows, and slightly contracted
between 8 3• Th ere are also some similarities between the pygidium
of the new sp ecies 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 w ell as the entir e pygidial structure brings
the new species clos e to the genus Carbonocoryphe R. & E. Richter,
1950. In pygidial structure C. (Calybole) radiata shows distinct con­
vergence with the Tropidocoryphinae Pribyl line.

Curtosumbo!« (Calybole) ?radiata n.sp.

(pI. VI, fi g. 6 ; text-pl. IV, fig. 6)

Material. - 2 cranidia from Wocklumeria zone (VI)? of Jablonna.
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Dimensions (in mm):
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IG Mus. cat. no . I I72.II.6a I I72.II.6b

Length of cranidium 1.4 -
Length of glabella 0.9 1.1
Width of glabella 0.6 0.7_ .

Description. - Glabella elongate, finger-shaped , somewhat con­
tracted when level with 8 3, sligh tly tapering forwards. First lateral
furrows 8 1 deeply incised, nearly reaching the occipital furrow. The
middle ones (8 2) and anterior (8 1) more faint , shorter. Distinct tuber­
cules in the axial furrows in the pl ace usually occupied by fossulae.
Occipital ring very wide medially , with occipital node, tapering late­
rally . Occipital furrow straight, deep. Length of preglabellar field eq ual
to that of the occipital ring (long.) . Anterior border slightly developed ,
anterior border fur row shallow. Palpebral lobes strongly curved , very
wide (tr.) equal to one half of glabell a l' width. Posterior margin of the
palpebral lob es situated slightly in front of 8 1, anterior ones extending
from behind forwards 3/ 4 of the glabellar length; E 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 fu rrow 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 r epresent young cranidia. The course of the facial sutures, with
the points E and 'Y 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
h ere the onl y representative of subgenus Calybole , it seems quite pro­
bable that the described cranidia represent the young forms of this
sp ecies and they are t entatively refer re d to it. This would mean that
the ontoge netic development of Cal ybole is comparable with that of the
subgenera C. (Cyrtosymbolej , C. (W aribole) and C. (Macro bole) .

Subge nus Cyrtosymbole (Wa1'ibole) R. & E. Rich ter , 1926

Cyrtosym bole (Waribo le) coni fera R. & E. Rich ter, 1926

(pl. VIII ; -te x t-pl . V, fig, 1, 2)
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1926. Cyrtosymbole (War ib ole) con ifera R. & E. Richter ; R. & E. Ri chter, Die Tri­
lobiten..., p. 53, pl . 3, fi g. 37- 40.

Material. - 1 complete cephalon, 133 cranidia , 120 librigenae ,
10 hypostomata , 230 pygidia from Famennian Laevigites zone (V)? of
Galezice , Jablonna and Karcz6wka.

Dimen sions (in mm):

lG Mus. cat. no.
I

I70.l I.

I
172.1L

I
170.11.

I
I70.lI.

I
170.1I.

521 21 515 517 518

ength of cra nidium 5.6 4.9 5.2 2.6 1.6
idth of cephalon 8.0 - - - -

ength of glabella 4.0 3.0 3.2 1.8 0.9
idth of glabella

I
3.1

I
2.5 2.9 1.3 0.6

L
W
L
W

IG Mus. cat. no. 170.1L 170.IJ . I70 .11.

I
170.lL

519 520 522 523
I

Length of pygidiurn 4.5

I
2.0 1.7 1.2

Width of pygidium 6.0 3.2 2.7 1.8
Length of axis , 3.2

I
1.7 1.4 0.9

Width of axis 1.9 0.9 0.6 0.4 I

Des cription. - Cephalon. Glabella slightly elongate, broadly rounded
anteriorly. Lateral glabellar furrows extremely fain tly developed .
Occipital ring broad (long.), band-like. Occipital furrow shallow,
d eepened at distal ends. Preglabellar fi eld 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 ; E and y close to axial furrows. Posterior and an ter ior
branches of facial sutures strongly divergent. In longitudin al profile
glabella horizontal , sloping gently down in front ; anterior border slightl y
upturned. In transverse profile glabella nearly flat; axial fur rows
shallow; palbebral lob es as low as glabella or somewhat lower , horizon­
ta lly situated . Librigena with sligh tly marked border fur row. Lateral
border fl at, broad (tr.). Visua l area large, but low. Librigenal spine fl a t.
Its length (lon g.) nearl y eq ua l to le ngth (long.). of lib ri gen a .

Hypostoma n ar row (tr. ), elongate, w ith broad la teral border .

Pygidium subsemicirc ular with sligh t ly marked border. Axis long,
not reachi ng border, with ten to eleven ri ngs . Postaxial ri dge present.
On pleural lobes six flat ribs visible. Interpl eural furrows faint , on ly
near border furrow deepened. Pleural furrows nar ro w , near axial furrows
obsolete. In longitudin al profile axis gently sloping down posteriorly ;
it s end clearly delimited from hinder part of pyg idi um . In transverse
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profile axis bro ad (tr.), low; pleural lobes gently vaulted. Dou blure
narrow, convex.

Ornamen tation consists of densely spaced, flattened tubercles, resem­
bling scales. Ornamentat ion 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 pal pebral lobes which can be narrow (tr.) as in pI. VIrI ,
fig. 6, or even very broad (tr.) as in pI. VIII, fig. 1; 2) course of posterior
branches of facial sutur es which can be divergent (pI. VIII, fig. 1, 6) as in
typical forms, or parallel to axial furrows as , in C. (Macrobo!.e) R. & E.
Richter, but without palpebral lobes shifted so far for wards (pI. VIII,
fig. 8); 3) ornamentation may be more or less strongly d eveloped
(pI. VIII , fig . 1, 6).

On tog en y. - Immature individuals have broad (long.) preglabellar
field , elongate glabella rounded frontally , wi th deep posterior glabellar
fur rows (Sd. Occipital ring tapering laterally , in central part broad
and very convex, with large occipital node. Palpebral lobes very broad
(tr.); E and y far from axial furrows , E further from axial furrows than y.
Posterior and anterior branches of facial sutures strongly divergent.
Th e youngest known pygidium (length 1.2 mm; pl. VIII, fig . 4) is
sligh tly convex, espe cially in hinder part, and surrounded by a flat,
broad border , with distinct larval notch. Axis narrow (tr.) , net reachin g
border, with t en rings. On pl eural lob es nine segments visible, with
posterior bands broader (long.) than anterior. Interpleural furrows narrow,
the first four r eaching pygidial margin. Pleural furrows shorter (tr.).
On an old er pygidium (length 1.7 mm; pl. VIII, fig. 5) there is no
larval notch, axis is clos er to the border which is flat, but nearly level
with the rest of the pygidium. Two first interpleural furrows reach
pygidial margin.

Text-PI. V

Cyrtosymbol e (Waribol e) con ifera R. & E. Richter

F ig . 1. a Cranidium, lateral view, b cephalon, anterior tv iew (IG 170.11.521).

Fi g , 2. Pygidium: a lateral view, b po sterior view (IG 170.11.519).

Cyrtosymbole (Waribole) octofera altera n .subsp.

Fig. 3. Cranidium: a lateral view, b anterior view (IG 172.11. 141).

Fig. 4. Pygidium: a lateral view, b po sterior view (I G 172.11.25).

Fi g. 5. Young 'pygidium: a lateral view, b posterior view (IG 172.11.56).

Cyrtosymbole (Waribole) sp . b
Fi g. 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 m m)
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Discu ssion. - In comparison with the r epresentatives of the same
species , described by R. and E. Richter (1926) from Germany , the Polish
forms differs in having the pregl abellar fi eld slightly wider (Iong.),
more axial rings (ten) in pygidium, gla bella more va ulted longitudinally ,
as well as t ransyerse ly, anterior branches of the faci al sutures more
st rongly divergent.

Cyrtosymbole (Wa ribolej abru ptirhachis (R. & E. Richter , 1919)
(p l. X , f ig . 2,3; text-pl. VII, fi g. 1- 6)

1951. Cyrtosymbol e (Wa ribole) .abr up t i r hach is (R. & E. Ri ch ter , 1919): R. & E. R ich­
te r , Der Begirin ..., p. 233, p l. 1, fig. 1-6 ; pl . 5, fig. 46; tex t-f ig. 2 (with previous
sy nonymy) .

Material. - 19 cranidia , 23 librigenae , 7 hypost omata , 11 pygidia
from Gat t en dorf ia zone (VII ) of Kowala .

Di mensions (in mm) :

I

I
I I I IIG Mus. cat. no . 173.11. 173.Il. 173.Il. 173.11. 173.1I.

I 32 34 36 37 38

Length of cranidium 3.9 - 1.3 1.0 -
Length of glabella 2.8 - 0.8 0.6 -
Width of glabella 2.0 - 0.6 0.3 -

I Length of pygidium - 1.6 - - 1.1

IM dth ?' pygidiurn

I
- 3.1 - i - 1.4

Length of axis - 1.3 -
I

- 0.7

Width of axis - 0.8 - - 0.3

Descripti on. - Cephalon . Glab ella elongate, broadly rounded f ron­
ta lly. Posterior glabellar furro ws (Sj) d eeply incised, middle (8 2) and
anteri or (8 1) faint. Occipital ri ng wi de (lon g.) not taper ing lateral ly .
Occipital furrow convex for wards in the middle par t and then swinging
again anteriorly a t the axial furro ws. P reglabellar field slightly na r rower
(long.) than the occipital ring. A nteri or border u pturned . Palpeb ral
lobes narrow (tr. ) and short (long.); y situated closer to the axial furro ws
than E. Anter ior and posterior branches of facial sutures strong ly
divergent. Length of the cranid ial part of the posterior border more o~

less equal to 2/ 3 width (t r .) of th e glabella. L ibrigenae with th e border
strong ly upturned , delimit ed by the deep border furrow. Visual lobe
low, libr igenal spin e fairly long, narrow (tr.).

Hypostoma elongate, strongly convex ventrally. P osterior margin
with sharply pointed poste ro-la teral angles . Border fl at, wide (tr.) . The
middle part distinctly divided into anterior and po sterior lobes.

P ygidium semicircular , with a convex border. P ygi dial axis wide (tr. )
with ten rings. On pleural lobes six ribs. Anterior bands of r ibs forming
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tubercle-like thickenings at border furrow. Interpleural and pleural
fur r ows narrow (tr.) . In longitudinal profile posterior end of pygidial
axis sloping down steeply.

Ornamentation . Cephalon densel y covered with small high granules.
On the pygidium ornamentation also gra nular, but more fine.

On togeny . - The smallest cranidium found (1 mm long; text-pl .
VII, fig. 1) is strongly pointed anteriorly. Glabella long, narrow, fi nger­
shape d, with posterior glabe llar furro ws (Sd deeply incised , nearly
reaching occipital furrow. Occipital ring wide m edially , tapering la te­
rally. Width (long.) of preglabellar fi eld greater than tha t of occipi tal
ri ng (long.). Anterior border nearly fl a t , wide. Palpebral lob es slightly
cur ved , situated opposite L3 ; E and y far from axial furrows. Anterior
branches of facial sutures long, sli ghtly divergent, cutting an te ri or
border not far from each other. Posterior branches long, strongly diver­
ge n t. Cranidium (1.3 mm long; t ext-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 2 ; E and y far from axial
furrows. Posterior branches of facial sutures more divergent, anterior
on es 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 r ings . Border flat , wide, with a larval notch, sited
horizontally, below the r emaining part of pyg id ium.

Discus sion. -e-r- The specimens from the Holy Cross Mountains differ
f rom the type specimen from Germany in having the glabella slightly
longer and the occipital ring not tapering laterally (this difference may ,
however , be due to the fla t tening of the Polish forms), palpebral lobes
sligh tly narrower (tr.), pygidial bo rder more convex , granules on the
cepha lon la rger. Ho wever the commo n fea t ur es such as the glabell a
broad ly rounded anteri orly, the sigmoid course of the occipi ta l furro w,
the ridge on the librigena along the vi sual surface, and especia lly, the
characteristic pa t t ern of the pygidial ri bs wit h t ubercle- like th ick enings
in their di st al part , and t he longi tudinal profile of the pygidium indicate
that the P olish specimens are conspec ific wi th those from Germany . The
di ffe rences seem to be du e to the diff er ent sta te of preservation of the
German and P olish specim ens .

Cyr tosymbole (W aribol e) octofe ra altera n .subsp.
(pl. IX, f ig . 1- 6; text-pl. V, fig. 3-5)

H olot y pe: No. IG 172.II.184· pl . IX, f ig . 5· text-pl. V, fig. 3.
Type hori zon : F amennian, 'Wock lumeria ~olle (VI)?
Type l oca li t y : J a blonna , H oly Cross Mou nta ins, P oland.
Der i vat ion of n am e: al te r a - di fferent ; n ew subspec ies di fferent from C. (Wa­

ribo le) ocioje ra ocioiera R . & E. R ichter , 1926.
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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):

IG Mus. cat. no .
I

172.II.

I
172.11.

I
172.II .

I
172.II.

184 180 172 138

Length of cranidium 3.7

I
- 2.2 1.8

Length of glabell a 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 Mu s. cat. no.
I

172.11.

I
172.11.

I

172.II .

I
172.11.

54 183 141 24

Length of cranidium

I
-

I
- 5.2 -

Length of glabella - - 3.8 -
Width of glabella - - 2.7 -

Length of pygidium 1.8 1.4 - 0.9
Width of pygidium 3.1 2.2 - 2.1
Length of axi s 1.4 l.l

\

- 0.7
Width of axis 0.8 0.6 - 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-PI. VI

Cyrtosymbole (Wari bole) sp . a

Fi g. 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).

F ig. 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 170.11.525).

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

(Scales = 1 mm)
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glabell a slope strongly to occipital fur row. Axial f urrows obsolete
opposite palpebral lob es , becoming distinct anter iorly. Occipital ri ng
maintaining wid th (long.) laterally , slopi ng strongly outwards. Occipital
furrow narrow, dist inct. Anterior border flat, wit h two to three lists, its
width (long .) about one half of width (long .) of occipital ring. P r egl a­
bellar fie ld slightly nar rower (long .) than anteri or border . Palpebral
lobes very long, broad ; I:: and y close to axial furrows. Posterior and
anterior branches of fac ia l sutures strong ly divergent. In longitudinal
profile occipi ta l r ing slightly lower than glabella; glabella flat, ge ntly
slo ping forwards ; preglab ell ar field narrow (long.); anterior border
uptur ned. In transv erse profile glabella and palpeb ral lobes are le ve l.
Librigena wi th long visua l surface of eye, lateral border indistinct.
Libr igenal sp in e moderately long.

Hy post oma and thorax unknown.

Pyg idium parabolic, with faintly marked , fl at border. Axis almost
pa ra llel-sided, wit h rounded extremity. Nin e r ings distinctly visible.
Postaxi al ridge present. Pleural lob es with only four lobes clearly
marked. First four pleural and interpleural furrows clear cut . In lon­
gitudina l profile pygidial axis horizontally situated, postaxial field
sloping down.

Ornamentation. Glabella , occipital ring and librigena cov ered with
minute, scale-like tubercles . Such tubercles occur a lso on pos terior
margins of pygid ial rings.

Varia tion wi thi n the spe cies concerns the fo llowing charact ers :
1) anter ior part of glabella, which may be poin ted or sli ghtly rounde d ;
2) lateral glabe lla I' furrows, wh ich may be absent or indist inct ly marked ;
3) or namen tati on, whi ch is obsolete on some spe cimens, in which the
exoskeleton is smooth and shi ny.

Ontogeny. - The smallest illust rated cranidium (length 2.2 mm ;
pl. IX, fig . 1) has anterior mar gin of cranidium strongly cu rved , border
furrow distinct and pregla be llar field narrow (long.). Glabella almost
parall el-si de d, slightly pointed at front. Axia l furrows disti nctly marked .
Occi pital ri ng nar row (long .), not tapering la terally, sloping outwards .
Occi pi tal furrow deep at extremities. Posterior angles of glabella slope
down towards occipital furrow. Fo ur pairs of laLeral glabellar Iur rows
visibl e. Palp ebral lobes long, broad, with sha llow crescentic furrows
along their outer m argins; I:: and y further from axial fur rows than in
adult forms. The small est known pygidium , probably belonging to th is
species (length 0.9 mm; pl . IX, fig. 2), is almost rectangul ar, with a fl at,
broad horizontal border, lower than rest of pygid ium. Larval no tch
present. Axis slender reaching pos terior border ; seven axia l r ings. Six
segments on pl eural lob es clearly separated b y interpleural furrows.
Pl eurae terminate in short free points. P le ural furrows broad, shallo w.
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Larger pyg idium (length 1.4 mm; pI. IX, fig . 3) has border less flat
and nearly level with rest of pygidium. Axis shorter, and produced into
postaxial r idg e. Larval notch present. Only the first pl eural segments
clearly separated , on rest of pleural lob es of pygidium segmentation
becoming obsolete.

Discu ssion . - A comparison of C. (Waribole) altera aiiera R. & E.
Richter, 1926, wit h C. (Waribole) octofera auera n.sp . has shown the
following differences :

I
c. (Waribole) octo/e ra

I
c. ( Waribole) octo/era

octo/e ra altera

Anterior border I narrow (long.), strongly up- broad (long.), slightly up-
, turned turned

Axial furr ows opposite distinct obsolete
palpebr al lobes

Posterior angles of glabella slightly inclined poste riorly steeply sloping poster iorl y

Late ral parts of occipital rings gently inclined laterally strongly inclined later ally

Libr igena with longitudinal ridge no longitudinal ridge

The above cited differences , observed in all sp ecimens, call for the
erecti on of a new subspecies C. (Waribole) octojera altera. The Polish
subspecies is closely related to C. (Wa ribole) octofera octofera, but seems
to be more specialized . One should also mention that the young era­
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, fi g. 1-3 ; te xt-pI. VI, fi g. 5,6)

Holotype: No. IG 170.II.524; pl. VII, fi g. 3 (py gidium); te xt-pI. VI , fi g. 6.

Type hor i zon: Famennian, Postprolobites zone (IV) ?

Type locality: Galezice, Holy Cross Mountains, Poland.

Derivatio n of name : prima - the earliest species of C. (Wari bole) known in
Poland.

Diagnosis. - Glabella broad, tapering forwards, without furrows.
An terior border very narrow (Iong.), strongly upturned. Occipital ring
slightly tapering laterally. P alpebral lobes very wide (tr.). Librigena
with strongly upturned la teral border and large eye. Pygidium with

9 Acta Palaeon tologi ca Polonica Nr 1-2
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narrow, con vex border. Ornamentation consists of tubercles oecurrrng
on some parts of exoskeleton .

Mater ial. - 3 damaged cra nidia, 1 damaged librigena , 1 fragment
of h ypostorna , 10 pygidia from Posiprolobites zone (IV)? of Gal ezic e,

Dimensions (in mm):

IG Mus. cat. no . I 170.11.

I
I72.H.

I
172.11.

I
172.11.

525 524 527 529

Length of cranidium 5.4 - - r -
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 4.5
Length of axis - 3.1 3.5 2.0
Width of axis I - 2.0 2.4 I.2

Description. - Glabella squat, slightly contracted at midlength,
unfurrowed. Occipital ring not tapering laterally , occipital furrow deep.
Preglabellar fi eld as wide (long.) as occipital ring. Anterior border
ve ry narrow , strongly upturned , with three lists. Palpebral lobes stron­
gly curved, wide (tr.), close to occipital furrow ; E and y near axial
furrows , but E nearer. Posterior branches of facial sutures v ery short,
d ivergent. Anterior branch es longer, sl ightly divergent. Cranidial part
of posterior border long (tr.), In longitudinal profile occipital ring slopes
gentl y down to occipital f ur row ; glabella va ulted ; preglabellar field
slightly concave; anterior border flat; steeply inclined. In transverse
profile glabella almost flat ; axial fu rrows distinctly marked ; palpebral
lobes eleva te d , not hi gher than gla bella . Librigena with strongly
upturned lateral border. Visual area large and inclined a t an angle of
about 35') to vertical. Lenses very small, hardly visible.

Hypostoma poorly preserved, with very prominent lateral border,
near a nter ior wing.

Th orax unknown.

Py gidiu m subsemicir cu la r , w ith narrow , convex border. Border
fu r row wide, in prolongation of axis extremely shallow. Axis broad
(tr.) , sli gh tl y tapering pos ter iorly , wi th at least nine flat ri ngs . Postaxial
ridge fa int . Ring f urrows marked on ly in middle par t and near axial
fur rows curving backwards mesia ll y. P leural region s faintly furrowed,
w ith four ribs visible. Interpleural and pleura l furro ws narrow, di stinct
n ear border furrow, becoming very shallow towards the axia l furrows.
In longitudinal profil e ax is a lmost h orizontal , with firs t ring more convex
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than others; postaxial part of pleural r egion slopes gen tly to pygidial
margin. In t ransverse profil e axis prominent, pl eural lobes horizontal
outwards to two-thirds of its width (tr.), then bent abr upt ly down.
Pygidial do ub lure nar row , con vex .

Ornam entat i on on cephalon, middle par t of occipital r ing, posterior
border and middl e part of libr igena granular. On pygidi um tubercles
arranged chiefly along the posterior margins of axia l rings, in their
central parts, and in front of the interpl eura l furrows . Pygidia l borde r
fine ly granular. On the smalle st known pygid ium (length 2.9 mm)
tub ercles mo re densel y distr ibut ed, an d the characteristic ar rangement
of tubercles is not so distinct.

Discussion. - Th e cranidium described here is somewhat like
C. (Waribole) conifem R. & E. Richter; the resemblances concern the
sha pe of glabella and occipital ring, and the course of the fac ial sutures.
The differences bet ween 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 wh ich in the transverse
profile are in the new sp ecies more distinctly delimited from the
gla be lla and steply inclined . Th e fur the r differen ces concern the libri­
ge nae, the visual area of whi ch is more convex in C. (Waribole) prima

than in C. (Wa r ibole) con i f er a, and th e pygid ial struc ture. The pygidium
described above diff ers from pygidia of the rema ining rep resentatives
of the subgenus Wa r ibole and somewhat resembles the pygidia of
C. (Cyrtosymbole) in having a con vex border and being compa ra tively
long (with respec t to width). On the other hand, the ne arly unfurrowed
pleural lobes occurring in C. (Waribole) prima are al so a feature common
in the subgenus W ari bo le and rare in C. (C yrto symbole) . The similar
pyg idi al structure is one whi ch occu rs a lso in C. (Wa r ibole) beulensis

which R. and E. Richter described from the Postprolobiies zon e (IV) of
Germany". Th e Polish spe cies occurs also ear ly in the Famennian zone
III or IV. Both sp ecies in question seem to be clos el y related to the
subgenus C. (Cyrtosymb ole), as some features of their pygidi al structure
are preserved, whi ch are characteristic of the latter subgenus, from
which they presumably derive. Cranidia of both species compared here
are differen t however, that of C. (W aribol e) prima - like the on e
characteristic of the subgenus Waribole , whereas the cranidium of
C. (Waribole) beulensis is different from all the known sp ecies withi n the
Famennian Cyr tosymbolinae.

3 Th e data published by R. and E. R ichter (1926, p . 51, 240) suggest t o the
presen t author that there is a mistake in the explanations to plates 3, f ig. 30-33
in this paper, where the st r at ig r aph ic range of the species is recorded as :
"Gon .- St. ".

9·
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Cyrtosymbole (Waribole) secunda n.sp.
(pl. VII, fi g. 4-7 ; text-pI. VI, fig. 7)

Holotype: No. IG 170.11.542; pl. VII, fi g. 5; te xt-pl. VI , fig. 7 (pygidium).
Type horizon: Famennian, Laevigites zone (V) ?

Type locality: G alezice, Holy Cross Mountains , Poland.
Derivation of name: secunda - the second su ccessive spe cies of C. (Waribole)

in Famennian beds of Gal~zice.

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. I 170.11.542 I 170.11.549

Length of pygidium 4.5 1.6
Width of pygidium 7.1 2.7
Length of axis 3.8 1.4
Width of axis 2.0 0.7

Des cription. - 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 r
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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distinct. 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 yield ing C. (Waribole) secunda n.sp.
there occur rare specimens of C. (Waribole) conifera R. & E. Richter.
Both species differ m arkedly . The new species has the wider
(tr.) palpebral lobes , wi th a distinct depression in the middle part. The
lib rigena of the new speci es is also quite different in having a sharp
r idge surrounding the visua l lobe. The latter is sited obliquel y with re­
gard to th e surface of the librigena , whereas in C. (Wa ribole) coni fe ra
it lies nearly horizontally. The shape of adult pygidia IS closely compa­
rable, only the pygidial axis being in C. (W aribole) 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. (Waribole)
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. (Waribol e) secu nda, on the other hand, resembles
C. (Waribole) prima n .sp. The latter species occur in the older beds,
probably equivalen t to zone IV. It is characterized by a comparatively
shor ter (long.) and wider (tr.) librigena, with an indistinct ridge­
surrounding the visual lobe. The visual lobe in C. (Waribole) prima is:
sit uated mo r e 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, r eaching the border, which is here less prominen t
than in C. (Waribole) prima. The ornamentation in C. (Waribole) prima
in also granular, the granules are however less prominent, spaced on
some pa rts of the exoske leton only . The similarities in cranidia are the
features characteristic of the entire subgen us Waribole .

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

Holotype: No. IG 172.II.31; pl. VI , fi g. 8; text-pl. VI , fi g. 2, (cranidum).
Type horizon: Famennian, W ocklumeria zone (VI)?
Type locality: Jablonna, Holy Cross Mountains, Poland.
D eri vati on of nam e: gr an u lat a - ornamentation granula r.

Diagnosis. - Gl abella tapering forwards, wi th feebly marked lateral
furrows. P r egla bellar field wide (long.) P alpebral lobes la rge and broad
(tr.) ; y far from axial furrows. Cranidium finely and sparsel y granulate.

Mat er ial. - Z ne arly comple te cranidia , 1 damaged librigena, 4 py­
gidia probably belonging to this sp ecies from Wocklumeria zone' (VI) ?
of Jablonna.
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Dimensions (in mm):

IG Mus . cat. no.

Length of cra nid ium
Length of glabell a
Width of glabella
Length of pygidium
Width of pygidium
Length of axis

I Wid th of axis

172.11.31

3.7
3.0
1.9

172.11.74

2.2
3.3
1.5
0.9

Descript ion . - Cephalon. Glabella tapering forwards slightly pear­
shaped. Axial fun ows and three pairs of lateral glabellar furrows shal­
low. Anterior border narrow (long.) , upturned. Border furrow indistinct.
Preglabell ar fi eld twice as wide (Icng.) as an terior border. P alpebral lob es
rounded in outline , broad (tr.), unusual y long, r eaching almost from

. occipital furrow to anterior third of length of glabella. They are some­
what concave; £ close to axial furrows, y in front of anterior glabellar
furrow (S3), distant from axial furrows; y more outwards than s. Anterior
branches of facial sutures short, first strongly divergent , then gently
bent outwards; (3 broadly rounded. In longitudinal profile glabella weak­
ly convex; preglabellar fi eld broad (long.); an ter ior 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 sp eci es. Lateral border
narrow, lateral border furrow faint .

Hypostom a and thorax unknown.

Pygidium subsemicircular. Border indistinctly defined . Axis with
ten or eleve n rings, its apex poorly delimited; postaxial ridge present.
On pleural lob es four ribs weak ly marked. Pleural and interpleural fur­
rows faint . In longitudinal profile axis merges without interruption into
the postaxial r egion of pygidium. In transverse profile axis narrow, high ;
pl eu ral lob es vaulted.

Ornamenuition on cranidium, librigena and pygidium consists of
very fine, wid ely dispersed tubercles. Two to three irregular lists visible
on cr anidial border. One list of same character marked on upper part
of pygidial margin. The pygidia are a ttr ibuted to this sp eci es 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 th e palpebral lob es , the posterior edges of which are situat ed
clos e to the occipital furrow, as in the remaining representatives of the
subgenus; the ant erior edges r each the anter ior 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, 19~6,

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 no t so far
known in C. (Waribole). Th e longitudinal as well as transverse flattening
of the cranidium, characteristic of C. (Waribole) granulata, is common
to the representatives of C. (Waribole). The pyg idium here describ ed
is typical of this subgenus and is characterized by lack of a distinct bor­
der and the obsolete interpleural and pleural furrows. A ve ry simila r py­
gidium occurs in C. (Warib ole) octofera alt era n.subsp. The differ ences
concern mainly the shape of the axis, which in C. (Wa ribole) granulata
is more slende r and less sharply delimited posteri orl y fro m the pos taxial
part of the pygidium, as well as the ornam en tation , which in the species
describ ed above is gra nu la r, whereas in C. (W ari bole) octofera altera the
granules are fl at t ened , scale- like in apperance. On account of the len gth
of the palpeb ral lobes , sha llow axia l and la teral glab ellar f urrows and
the sha pe of pygidium, C. (Warib9le) granulata seems to be most closely
r elated to the octo fera-group, including C. (Waribole) octofe ra octo jera,
C. (Waribole ) octofera altera and C. (W ari bole) phacom m a. The octoje ra­
group seems to diff er markedly f rom the remaining representatives of
C. (Waribole) in the characters of its cranidium.

Cyrtosymbole (War ibole) cf. wa rsteine nsis R. & E. Richter, 1926
(pl. IX, fi g. 8; t ext-pl. VII , fi g. 7)

Material. - 1 damag ed cranidium from Wocklumeria zone (VI) ? of
J ablonna.

De scription . - Three pairs of lateral gla be llar furrows faintly mar­
ked. Occipital ring tapering laterally. Palpeb ral lob es triangular, concave
in middle part; e and y close to ax ia l furrows. In longitudinal profile
gla be lla slig htly con vex . In tr an sver se profile glabella con vex ; axial
furrows deep ; palpebral lob es as high as glab ell a. Ornamentation on
cranidium granular.

Discussion. - Th e spe cimen here described re sem bles C. (Wa ribo le)
w arst einensis R. & E. Richter in the shape of it s palpeb ral lobes and in
havin g shallow and faint posterior glabella r fur rows (8 1) , Also the trans­
verse profiles are similar . Th e diff erences concern the occipi tal ring,
which in C. (W aribole) w arsteine nsis widens (long.) towards the axia l
furrows , whereas it tap ers in the cranidium describ ed here. Th e sp ecimen
from the Hol y Cross Mountains is distinctly ornamented with small
granules, covering the cr anidium (except the surfac e of the wide lateral
glabe lla r furrows), whe reas in the specimens described by R. and E.
Richter the exoskeleton is smooth.
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Cyrtosym bole (Wari.bole) d. phacomma R. & E. Richter. 1926
(pl. IX, fig . 9)

Material.
of Jablonna.

Discussion. - The specimen found is characterized by the presence
of a fine longitudinal ridge, surrounding the visua1.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-PI. VII

Cyrtosymbole (Waribole) abruptirhachis R. & E. Richter

Fig. 1,2. Young cranidia, dorsal view (1 - IG 173.11.37, 2 - IG 173.11.36).

Fig. 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

Fi g. 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 po sterior view (IG 173.11.559).

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

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

Fig. 8. Jablonna, Carboniferous, Gattendo1'fia zone (VII).

Fig. 9, 10: Zaremby, Carboniferous , PerieyeIu s zone (VIII).

(Scales = 1 mm)
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Cyrtosym bole (Waribol e) sp . a

(p I. IX, fi g. 7; text-pl. VI, fi g. 1)

Material. - 4 pygidia from W ocklumeria zon e (VI) ? of Jablonna,
2 pyg idia from the same zon e of Gal ezice,

Dimensions (in mm):

No. IG 172.II.142
Length of p ygidium 2.4
Width of p ygidium 3.9
Length of a x is 2.0
W idth of axis 0.9

Descrip tion . - P ygidium semicircula r, border not differentiated.
P yg idi al axis wide (tr.), sho r t (long.), tapering backwards, with nine
r ings. Ring furrows in middle part convex posteri orly, bent posteriorly
again at axia l furrows. On the pl eural lob es six to seven convex ribs.
Pleural furrows deep, wide, interpleu ral fu r rows narrow, distinct. Ante­
rior bands of r ibs more convex and wide r (long.) than posterior on es .
In the longitudinal profile axis prominent, situated horizontally , in the
posterior part di stinctly delimited from postaxial part of pygidium. In
t ra nsv erse profil e, axis as we ll as pleural lobes strongl y vaulted.

Ornamentation composed of small, densely spaced granules .

Discussion. - The pygid ia here described resemble those of C. (Wari­
bole ) octofera ocrojerc R. & E. Richter, in the sli ghtly radial a r range ment
of the pl eural r ibs, the anterior bands of wh ich are more prominent and
longer (long.) than the posterior ones. Th e differences concern the shape
of the pygidi al axis, which here strongly tapers posteriorly , being sub­
triangular, and the ornamentation composed of pointed, densely .spaced
gra nules which in C. (W ar ibole) octojera oct ofe ra are scal e-like and flat.
Th e ri ng furrows are sigmoid in the pygidia described here, but not so
in C. (Wa7'ibole) octofera octofera . In longitudinal profile the postaxial
part of the pygidi um 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 diff er in the shape of their pleural lobes. wh ich
in C. (Warib ole) octofera octofera are more fl at.

The pygidia described here at the sa me time resemble those of Per­
liproetus marginatu s (Munster) , and the similarities concern the radial
ar r angement of ribs an d the sigmoid course of the ring furrows. How­
ever the shape of the pygidia and their longitudinal and transverse pr o­
fi les a re di ff erent. Also the number of axial rings is smaller in P . m G1'­

ginatus and the ornamentation is dev eloped as sparsely sp ace d hemi­

spheric granules.
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Cyrtosym bole (Waribole) sp. b .
(pl. VII, fi g. 8 ; text-pl. V , fig. 6)

Material. - 3 pygidia from Wocklu.meria zone (VI)? of J ablonna.
Dimensions (in mm) :

No . IG 172.11.23
Length of pygid iu m 1.6
Width of pygid ium 2.5
Length of axis 1.3
Width of a x is 0.:1

Discussion. - Thr ee pygid ia from Vl ock Lum eria zone? of J ablonna
are young forms in the m eraspis stage, judging from their sm all dimen­
sions, the larval notch and the well preserved and distinctly separate d
first pl eural segments .The pygidium figured in pl. VII , fig . 8 is sub tr ia n­
gular, has twelve axial ri ngs and elev en pleu ral segments, t h e thr ee
fi rst being distinctl y deli mit ed by interpleural furrows, reachi ng the
pygidia l margin . R. -& E. Ri ch ter (1926) -and Maksimova (1955) descr ibed
similar pygidia from Famennian (see discussio n on p. 86) as Cuvtosumbole
nepia presuming that they were the larval forms .

Subgenus Cyrtosym boLe (MacroboLe) R. & E. Richter , 1951
CyrtosymboLe (Macrobole) laticampa n.sp.

(pI. XI, fi g. 1- 5)

H ol otyp e: No. IG 173.11.344; pl . XI, fi g. 5 (cr a nidium).
Type ~orizon: Carbon if erous, Gattendorjia zone (VII) .
Type l ocalit y : J a blonna, Holy Cross Mountains, Poland.
D eriv ation of n ame: latus - b road , campus - f ie ld ; because of broad (lo ng.)

p reglabelda r fi eld.

Diagn osis. - Glabella elongat e slightly tapering anter iorl y . Occipital
r ing wide (long.). Preglabell ar fi eld as wide (long.) as occipital ring.
Anterior border flat. Palpebral lobes narrow (tr.) situated half way along
the gla be llar leng th. Librigena with lon g spine , r eaching py gidi um. Py­
gidium parabolic , axis wide (tr.), shar ply tapering posteriorly.

Material. - 3 nearly entire specimens, 2 cephala, 13 cranidia, 9 libri­
ge nae, 4 hypostomata, 22 pygidia from Gattendorfia zon e (VII) of J a­
bton na .

Dimensions (in mm) - see p. 140.

Des cription. - Glabella elongate, slightly tapering and po inted for­
w ards. 3 pairs of fain t lateral glabellar fur rows. P osterior (S1) bifurca ted,
not reaching the occipital furrow . Midd le (8 2) and anter ior (S3) short .
convex for wa rds . Occipital f ur row div id ed into three parts, middle one
convex forwards, and lateral on e di r ected obliquel y fo rwar ds. Occipital
ring wide (long.), not tapering laterally. Preglabellar fi eld wide (long.),
it s width being equal to that of occipital ring (long.) or sli ghtly wider.
Anterior border furrow faint. P alpebral lob es narrow (tr.) , strongly cur­
ved ; E and y far from axial furrows. Posterior branches of facial -sutures,
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IG Mus. cat. no .
I

173.II.

I
173.1I.

I

173.11.

I
173.II.

I
173.11.

I
173.II.

I
173.11.

262 344 271 345 371 348 350

Length of entire
specimen - - 10.0 - - - -

Length of cepha\on 5.0 4.9 4.\ 3.3 2.4 - -
Width of cephalon 7.9 - 7.3 - - - -
Length of glabella 3.3 3.\ 2.7 2.0 1.5 - -
Width of glabella 2.4 2.5 2.1 1.7 0.9 - -
Length of librigena\

spine - 4.7 - - - - --
Length of pygidium - - 2.2 - - 2.4 I.2
Width of pygidium - - 4.6 - - 4.7 1.9
Length of axis - - 1.7 - - 1.9 0.9
Width of axis - - 1.4 - - 1.6 0.5

from posterior border furrow to E 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 (tr.) , shallowing forwards. Lateral gla­
bellar furrows very fine. Occipital ring tapering distally. Distance of y
from axial furrows equal to one-third of basal glabellaI' width, E 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 lob es, 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) iaticampa n.sp. differs from all hitherto
described species of this subgenus in hewing wide (Iong.) 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 Senchenberg 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
E 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 (y)
in C. (Macrobole) duodecimae are situated opposite the anterior glabellar
furrows (S3), whereas in the new species they are in front of S3. The
posterior margins of the palpebral lobes (E) 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. (Wa?'ibole) granifera Chlupae, 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 less 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 ):
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No . IG 173.11.372
Length of cranidium 2. ~

L ength of gl a bell a 1.3
Width of glabella 1.4

Discu ssion . .- In the beds yielding C. (Mac/"Obole) laticauvpa three
cranidia were found , di ff erin g from th e latter speci es in the fo llowing
character s: 1) glabella shorter, with lateral glabellar furro ws deeply
incised, the posterior ones (Sd r eaching the occipital furrow ; 2) pregla ­
bellar fi eld nearly twice as bro ad (long.) as the occi pital ring (long.);
3) anterior border nar r ower (long.), prom inent; 4) palpebr al lob es shorter
(long.), situated between SI and S3, st rongly curved ; 5) poste rior and
anterior branch es of the fa cia l sutures from points E and y strongly di­
vergent (pl. XI , fig. 7), or with posterior branch es a long parallel for
a short di st ance to the axial furrows, and then stron gly 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
a nd widene d . In such a case the pr eglabellar fi eld should be narrower
than in the typical forms , but this is not the cas e.

Cyrtosymbole (Macrobole) br evi spina n.sp.
(pl . XIII, fig. 2- 9; text-pl. VIII, fi g. 1,2)

H oloty pe: No . IG 173.11.39 ; pl . X III, fi g. 6; te x t-pl. VIII , f ig. 1 (cran id iu m ).
Type i: 0rizon: Ca rbon iferou s, Pericy cl u s zone (VIII).
Type l ocal ity : Ga lezice, H oly Cr oss Mountains, P oland .
Deri vat i on of name: bre v is -- short , spina - sp ine; li b r igena w ith short sp ine.

Diaqn esis. - Glabell a broadly rounded in front. Anterior border
convex . Occipital ring with occipi tal lobes. Anterior branches of fa cia l
sutures shor t, strongly d iver gent . Li brigena with short spine. P ygidium
w ith axis rapidly tapering backwards. Eleven axia l rings. Postaxial ri dge
fai n t. Surface of cranidium densel y covered with minute granules,

Material. - Internal moulds of 30 cranidia , 7 librigenae, 60 pygidi a
fro m lower beds of Pe ri cyclus zone (VIII) of Zaremby , and 1 t estate
crani d ium from Pericyclus zone of Gal ezice,

Dimensions (in mm):

IG Mus. cat. no .
I

173.11.
I

173. 11.

I
173.11.

I
173.11.

I
173.11.

I

I 73.II.

I
173.11.

I39 384 382 378 381 710 478
I

I
I

Length of eranidium 4.5 4,5 I 2,8 2.4 - - -
Length o f glabella 3.1 3.2 1.8 1.6 - - -
Width of glab ella 2.6 2.5 1.3 1.1 - - -

ILengt h of pygidi um - - - - 2.2 2.0 1.6

W idth of pyg idium - - - - 3.5 3.2 2.2

Len gth of axi s I 1.8 1.7 1.3-

I
- - - I IWidth of axis - - - - I 1.2 0.9 0.7
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Description . - Cephalon . Gl abell a elongate, between S3 slightly
contracted, broadly rounded in front. Three pairs of la teral glaLellar
furrows marked on moulds only. Pos terior (S1) not r eaching occipital
fur row. Occipita l ring broad (long.), fl at, not tapering laterally , with
occipital lob es slightly marked on moulds. Occipital furrow deep. Pre­
gla be llar fi eld narrow (long.). Anterior border furrow faint. Anterior
border convex , slig h t ly upturned. P alpebral lobes narrow (tr.) , curved ,
sit uated sligh tly behind midlength of glabe lla . E and 'Y broadly ro unded,
di st ant from axial furrows. Post erior branches of fac ial sutures parallel
to axial furrows, anterior branches short, divergent; b situated further
out than B. Posterior border shor t (tr.), convex . In longitudinal profil e
occipital ring flat ; glabe lla gently arched, preglabellar fi eld narrow,
concave; anterior border slightly upturned . In transverse profile glabell a
ge ntly vaulted; axial furrows incised ; palpebr al lobes lower than
gl ab ella . Librigena with slightly marked lateral border. Librigenal spine
short, sharply poi nted .

II y postom a and thorax unknown.

Pygidium subsemicircular, without border. Axis wi th eleve n r ings.
On pl eural lobes seven ribs visible. Axis broad (tr.), rapidly tapering
backwards, with postaxial ridge. Pleural furrows deep, broad. Interpleu­
ral furrows weakly marke d, somewhat extending latera lly. In longitu­
dinal profile axis of pygidium strongly arched, sloping backwards ; in
transverse profile axis an d pleural lobes vaulted.

Ornamentation. Surface of cra nidium densely cov ered with minute
granules. Surface of librigena and pygidium unkn own.

Ontogeny. - Length of smallest known cranidium 2,4 mm (pl . XII I ,
fig . 4). During growth the following changes can be observed : 1) glabella
becomes less slender, it s fron ta l par t more rounded; 2) lateral glabellar
fur rows (S 1) at first deep and reaching occipital furrow, later become
shallower and shorter; 3) anterior m argin of cranidium in yo ung sp e­
cimens strongly pointed, gradually becomes m or e rounded ; 4) palpebral
lobes become more strongly curved. The youngest known p ygidium
(length 1,6 mm) has a very broad, flat rim and a larval notch di stinctly
marke d, the axial furrows are very shallow and only deep ened at the
interpleural fu r rows, the pleural furrows ar e not marked . It has fo ur
axia l rings and three to four pleural segments. The first three pl eurae
pointed . The oldest known pygidium (length 2,2 mm ; pl. X II I. fig. 9)
has slender axis wi th ele ven rings. Seven pl eural segments on pl eural
lob es .

Discussion. - C. (Macrobole) br ev ispi na n.sp. shows some resemblance
with C. (Macrobole) duodecimae R. & E. Richter , 1951. These concern
the palpeb ral lobes which are in both speci es wider (t r.) than in the r e­
m aining species of this subgenus. C. (Macrobole) v igila x Chlupac, 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) bre v ispina and C. (Macrobole) uiqilax have
the same ornamentation. Some resemblances exist between the new
spe cies and C. (Macrobole) bla x R. & E. Richter, 1951, especially with
regard to the shape of the glab ella and an occipit al ring with developed
occipital lobes. The German sp ecies differs , however, in possessing a
narrower (long.) preglabellar field, convex anterior border and a libri­
gen a with rounded angle. The latter is in C. (Macrobole) brevispina
produced into a sh arp, 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
r esemblances to C. (Ma crobole) brevispina are in the similarly shaped
pygidia of C. (Macrobole ) duode cimae, 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
r ings, whereas in C. (Macrobole) duodecimae there are eight to nine
rings.

Cyrtosymbole (Macrobole) ?brev ispina n.sp.
(pl. x , fi g . 1)

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

Des cription. - Eleven axial rings. Pleural segments produced into
short spines. Interpleural furrows narrow, pleural furrows wide .

Text-PI. VIII

Cyrtosymbole (Macrobole) brev i sp ina n. sp,

Fig. 1. Cranidium, holotype: a lateral view, b anterior view (IG 173.11.39).

F ig. 2. P ygidium: a lateral view, b posterior view (IG 173.11.710).

Cyrtosymbole (Macrobole) ?l at i cam pa n. sp,

Fi g. 3. Cranid ium, dorsal view (IG 173.11.372).

Typhloproetus kozlowskii n. sp.

Fig. 4. Crani dium, holotype: a lateral view, b anterior vi ew (IG 173.11.500).

T yph loproetu s d. koz lowskii n. sp.

F ig. 5. Cranidium , dorsal vi ew (IG 173.11.554).

?T yph lopr oetus angustigenalis n. sp,

Fig. 6. Cr anidium, holotype, dorsal view (IG 173.11.498).

Fig. 1, 2, 4-6: Za r ern by, Carboniferous, Peri ~yclus zone (VII I).

Fig. 3: Jablonna, Ca rboniferous, Gattendorfia zone (VII).

(Scales = 1 mm)

10 A ct a P a laeontologi ca P olonica N r 1- 2
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Dis cussion. - The m entioned pygid ium, preserved as an internal
m ould is inter esting on account of the presence of se ve n short spines
a long the margin. As the fragmentary pygidium is fairly large (about
2.5 mm long), it is unlikel y that the pl eurae produced into spines could
represent the future thoracic segments, and the pygidium sh ould not be
interpreted as a transi tory pygidium . Shape of axis and character of
interpleural and pl eural furrows show that the pygidium could be re­
corded within C. (Ma cro bole) brevispina.

Cyrtosymbole (Macrobole) cf. brev isp in a n.sp .
(pl. X III, fi g. •1)

Materia l. - Internal moulds of 7 crani dia from upper beds of Peri­
cyclus zone (VIII) of Zaremby.

Dimen sions (in mm):

No . IG 173.II .741
L e ngth of cranidium 2.0
Length of glabell a l.a
Width of glabella 0.8

Descri ption . - Glab ell a finger-shaped . Poster ior glabellar furrows
(S1) strongly incised . Occipital ring tapering la terally. Width of pregla­
bellar field (long.) equal to that of occipital ring (lon g.) in its middl e
par t. Border furrow faint. Anterior border flat, s lig htly upturned . Anter­
ior margin of cra nidium produc ed into short spine . Fi x igenae wide (t r .),
palpebral lobes narrow (tr.), sligh tl y curv ed; E and 'Y situated far fro m
axia l furrows. P osteri or branch es of facia l sutures long, parallel to axial
fur rows. Anterior branches as long as posterior, sli ghtly divergent, Bvery
broadly rounded.

Discu ssion. - Th e cran idia here described der ive from the sa me lo­
cality as C. (Macrob ole) bre v isp ina n.sp ., but are found in you nger beds.
Because of such larval characters as the ante r iorly pointed cr anidium,
the posterior glabellar furrows (S1) deeply incised , reaching the occipital
furrow and the la terally tapering occipital ring, the author consid ers
that the cr anidia described r epresent the young stages. They ho wever
di ff er in comparison with the young cran idia of C. (Ma crobole) br evis­
pina, of the same length, in having the gl ab ella broadly rounded anter­
iorly (whereas it is slightly pointed in typical for ms), the wider (long. )
preglabell ar field, equa l to the width (long.) of the occipital ring, the
short spine on the anterior margin of the cranidium (which in typical
forms is merel y a point) , and the shorter palpebral lobes (long.). In beds
yie ld ing young cranidia of C. (Macrobole) d . 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 preservation.

Cyrtosymbole (Macrobole) cf. blax R. & E. Richter, 1951
(pl . XIII , fi g. 10)

Material. - 4 cranidia from Gat iendorjia zone (VII) of J ablonna .

Dimensions (in mm):
No. IG 173.11.349

Length of cranidium 4.3
Length of gla bella 2.9
Width of glabe lla 2.8

Discu ssion . - These cranidia found in the Hol y Cross Mountains
have an ornamentation id entical with C. (Ma crobole) blax from Germa­
ny , consisting of small, densely spaced granules; the course of the facial
su ture s and also the convex anterior border delimited from the glabella.
by a na rrow (long.) preglabellar field are similar. The differences con­
cern the shape of th e glabella, which a t the level of 5 3 is slightly con­
t ra cted, and the wid th of the fixigenae, which in C. (Jv1acrobole) d. bl ax:
are slightly wider. A sp ecimen examined by the present writer in the :
Senckenberg Museum No. 5MF X 1442g (R. & E. Richter, 1951, pl . 2', .
f ig. 17), which was ident if ied by R. and E. Richter as C. (Macrobole)
bIax ?, has a similarly sh aped glabella that is slightly contracted
between 5 3; it is about twice as long as the cranidia from the Holy Cross
Mountains, and a lso larger than the remaining German specimens. a
seems that the differences may be due m erely to intraspecific variation ,
and that both the Polish and the German specimens in question are in
fact conspeci fic .

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

Holotype : No. 1G 17l.I1.77c; pl . X II, fig. 5 (pygidium).
Type horizon: Carboniferous, Gattendorfia zone (VII) ?
Type locality: Karcz6wka, Holy Cross Mountains , Poland.
beriva~ion of name: dTff ertus - stuffed, gena - ch eek; Hbrlgenal angle thick­

en ed.

Diagn osis. - Glabella elonga te, tapering forwards , with rounded
front. Occip ita l ring broad (long.), band-like. Preglabellar field absent.
Anterior border narrow (long.), upturned. P al pebral lobes narrow (tr.)
at midlength of gla bella . L ibrigena broad (tr.) with postero-Iaterally
elongated, swollen ang le. Visual sur face small , low . Pygidium para bolic
without border . Axis wide (t r .), strong ly tapering backwards , with nine
rings.

Mat erial. - In ternal and external moulds of 2 cranidia , 3 librigenae,
2 pygidia from Gat tetulorjui zone (VII)? of Karczowka.

10'
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Dimensions (in mm) :

IG Mus. cat. no . I l7J.1I.7 7b I 17J.1I.77c

Length of cranidium 3.9 -
Length of glabella 2.9 -
Width of glabella 2.4 -
Length of pygidium - 4.2
Width of pygidium - 7.3 ( ?)
Length of axis - 3.3
Width of axis - 2.9 (7)

Description. - Cephalon. Gl abella elongate, slightl y tapering for­
wa rds, with anterior part rounded. Occipital ring wide (long.), not ta­
pering laterally . Posterior glabellar furrows (8 1) distinct, middle (8 2) and
anterior (8 3) obsolete. No preglabellar fi eld. Border narrow, upturned.
Palpebral lob es narrow, situated opposite midlength of glabella, slightly
curved ; E and y 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
ga te d postero-laterally , inflated distally, with sharply pointed tip. La-

c
":'~""- ....... ,

, ,
: ',,,,

[

F ig. 5. - Libri genae with " Cy st i spin a" - lik e librigenal spine : A Diacor y phe si re ­
nuispi na n.sp., Holy Cr oss Mts. , P ola nd ; B Cyr t osymbole (?Macrobole) di ffer t i gena
n.sp ., Holy Cross Mts., Polan d ; C Cy st i spina cystispina R. & E. Richter, Har z, Ger­
many (after R. & E. Ri chter, 1939); D F or m on ia convexa n.sp., Holy Cross Mts.,
Poland ; E Spatulina spatu l ina (Woodward), Engla nd ; F Spatuli na n asif rons (R. &
E. Richter), Harz, Germany. (Scales = 1 mm)
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t eral border in anterior part of librigena narrow (tr.), strongly upturned,
disappearing posteriorly. Posterior border convex. Eye small , low.

Hypostorna and thorax unknown.

Pygidium with parabolic outline, border not di ff erenti ated. Axis wide
(tr.) , shor t, sharply tap ering posteriorly, not reach ing posterior pygidial
margin. In longitudinal profil e axis not delimit ed from remaining pa r t
of pygidium. Nine axia l ri ngs wit h sigmoid posterior margins. Three
ribs on the pleural lob es. P leural and interpl eural furrows ext remely
fine .

Discussion. - The spe cies described above has the cranidium typical
of the subgenus C. (MacroboIe), with a glabella ta pe ring forward . de eply
in cise d, wide (long.) posterior glabellar furrows (S1), occipital r ing not
ta pe r ing laterally and narrow palpebral lobes sit uate d opposite mid­
length of the glabella. The pyg idium is also similar to that of C. (Macro ­
bole) duodecirna e R. & E. Ri chter and C. (Mac rob ole) Iatic arnpa n.sp.,
but the librigena of the new sp ecies is quite diff erent from those occur­
ring in the representatives of C. (Macrobole ), having an elongated , inflat­
ed genal angle . A comparison of the ex terna l and internal moulds of
the librigena shows that there was no thickening of the exoskeleton
and that between the dorsal exoskele ton and the doublure there was
an empty spac e, filled up, perhaps, by soft tissue or gas.

R. and E. Richter (1939) described a new genus, Cyst ispina, from the
boundary of the Pericydus (VIII) and Goniatites (IX) zones of Keller­
wa ldo It is characterized by the presence of librigenal spines with in­
flated ends, similar to those occurring in C. (?Macrobole) differtigena.
The only rep resentative of this genus (comp. p. 180), Cystispina cystispina
R. & E. Richter, 19~9 , has a quite different cephalic pattern from that
of C. (?Macrob ole) differtigena. In C. cyst ispina the wide glabella is
bluntly rounded off , the facial sutures have no trace of palpebral lobes,
and the fixigenae are wide (tr.). A somewhat differently developed, but
also inflated, spine occurs in Spatulina n.gen. (com p, p. 180) and their pre­
sence has been ascer tained by the present author in the genus Diacorsj­
phe R. & E. Richter, 1951 ; they are probably also present in Forrnonia
R. & E. Richter, 1927 (see discussion on p. 157/158) .

Subgenus Cyrtosymbole (Mirabole) nov.

Type species: Cyrtosy m bole (Mi rabole) kielanae n. sp .
D er i va t ion of n am e: m irus - wonderful, sym bol e - suture; be cau se of un­

us ua l course of facial suture in genus Cyrtosymbol e.

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



150 HALSZKA OSMOLSKA

(t r. ). Frontal area broad (long.) . No anterior border or anterior border
fur r ow . Anterior outline of cranidium strongly curved. Posterior
bran ches of facial su t u r es long and sligh tly di vergent. Anterior branches
of fa cial sutures fr om y to Bshort and divergent, from Bto a very long,
converge n t. Vi sual sur face of eye large and only slightly convex.
L ibrigenal sp ine long, pointed . P ygidium semicircular with indistinctly
m arked border. Axis strongly taper ing b ackw ards w ith ten distinct
rings . Si x ribs on pleural lobes. Interpleur al and ple ur al fur r ows w ell
marked .

Occurrence. - Carbonifero us , Gattendor fia zone (VII)? of Karczow­
ka , Poland.

Discussion. - The new subgenus is erected to includ e a single species :
C. (Mirabole) kielana e n.sp. C. (Mirabole) is closely r elated to C. (W ari­
bole) R. & E. Rich ter , 1926, the common characters being: 1) elongate
glabella , tapering forwards and with a rounded front ; 2) occipital r in g
not taper ing (long.) distally ; 3) li brigena wi th pointed spine and a large ,
sligh tly convex eye ; 4) a ll the characte rs of the pygidium.

The new ge nus di ff ers from C. (Waribo le) in: 1) poorly defined pal­
pebral lobes, dis tant fro m occipital furrow; 2) broad (tr.) fix igenae;
3) great distance of E and l' f ro m axial f urrows; 4) course of posterior
branches of facial sutures.

The course of the facia l su t ures of C. (Mirabol e) is sim ilar to that
of Liobo le R. & E. Richter , 1949. C. (M ira bole) differs from Liobole in:
1) lack of occipital lobes ; 2) course of anterior branches of fa cia l sut u­
res; 3) a shorter pyg idi um with di stinctly marked interpleural and pleu­
ral furrows. C. (Mi rabo le) can be r egarded as a gen us wi th Lio bole-like
cranidiu m and Waribole- like pygidium, though this do es not m ean, of
course, that C. (Mi rabole) is clo sel y r ela t ed to L iobole. The similar course
of the fa cia l sutures in these two genera m ust be regarded only as con­
verge nce.

Cyrtosymbole (Mirabole) kielanae n .sp.
(pl. x, fi g. 7)

H olotype: No. IG 17l.II .78a; pl . x, fig . 7a (cranidium).
Type horizon: Carboniferous , Gattendor jia zone (VII)?
Type locality : Karcz6wka, Holy Cross Mountai ns, Poland.
Derivation of n am e: in honour of Polishpalaeontologi st D r Zofia Kielan-Ja­

worowska,

Diagn osis. - As for subgenus.

Material. - Int ernal and external m oulds of 3 cranidia, 4 librigena e,
4 pygidia from Gatt endor fia zone (VII)? of Karcz6wka.

Dimensions (in mm):
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IG Mus. cat. no. I 171.II.78a I 171.II.78b I 171.II.78c

Length of cranidium 3.3 - 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; E and y broadly rounded, distant from axial
furrows. Posterior branches of facial sutures divergent, long. Anterior
branches strongly divergent and very short to ~, from ~ to a 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 Karcz6wka (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 or na mentation. The pygidium of the new species is similar
to those of some representatives of C. (Waribol e) and C. (Macrobole).
Th e most character istic feature of the new spe cies is t he course of the
facial sutures, which does not occur amo ng the Upper Devonian r ep re­
sentatives of Cyr tosymbolinae and resembles that of the Lo wer Ca rbo­
n iferous gen us Liobole R. & E. Rich ter. 1949. Th e new spe cies also
somewhat r esem bles the Visean sp ecies Archeagonus aequalis Meyer,
1831. Similarit ies here concern the pygidial structure. the shape of the
libr igena, and also some similarit ies in the course of the facial sutures,
the poster ior branches of which are in A. aequalis divergent , as in ou r
spe cies, and the palpebral lobes are situated behind the midlength of
the glabella. The diff erences however are very marked and they concern
the shape of the glabella , which in A. aequalis is longer and mor e
strongly poi nted anteriorly, and the occipital ring which in A. aequalis
is provided with the la teral occip ital lobes, that do not occur in our
spe cies.

As to the racia l sutures of the new spe cies, distance y- p of the
anter ior branches is shor ter than B-a, whereas in A. aequalis it is vice
ve rsa . The stratigraphic zone yielding C. (Mirabole) kie lanae 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 Typhlopl'oetus R. Richter, 1913
T yphloproetus k ozlowsk ii n.sp.
(pl . XVII, f ig. 2; text-p l. VIII, fi g. 4)

H olotype: No. IG 173.11.500; pl. XVII, fi g. 2 ; text-pI. VIII, fi g. 4 (cran id ium) .
Type hor izon : Carboniferous, Pericyclus beds (VIII).
Type l ocality : Zaremby, Holy Cross Mountains, Poland.
Derivati on of nam e: in hon our of emine nt P olish paiaeontologist Profes sor

Roman Kozlowslci.

Dia gno sis. - Anter ior outline of cranidium pointed. Glabella vaulted
transversely , tapering forwards and contracted at its midlength. Po­
ster ior lateral gla be llar furrows (Sj ) cut off basal lobes (L J) . Occipital
ring tapering distally. P alpebral lobes poorly developed with oblique,
vestigial eye-r idge . Fixigenae broad (t r .). Posterior and anterior branches
of faci al sutures st rongly divergent. Exoskeleton minutel y granulated.

Mat eri al. - 10 internal moulds of cranidia, 1 damaged exter nal
mould of cranidium from lower and upper beds of Pericydus zone (VIII)
of Zaremby.

Dimensions (in mm):
No. IG 173.11.500

Length of cr a n idium 3.0
Length of gla bell a 2.0
Width of gla bella 1.2
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Description. - Cranidium strongly pointed frontally. Glabella
slender , finger-sha ped, contracted medially. Axial furrows deeply
incised. Two pairs of la teral glabellar furrows are visible, 8 1 cu t off the
basal lob es (L1) , which occupy less than one-third of the total width (t r. )
of the glab ella. 8 2 very short and indistinct. Occipital ring tapers
la terally. Occipital furrow straigh t and distinct. P reglabellar field broad
(long.), concave. Anterior margin prominent and upturned. P alp ebral
lobes poorly developed , situated behind midlength of glabella . Fixigenae
wi th trace of oblique eye- r idge. a closer to axial furrows than p. P o­
ster ior branch es of facial sutures short and strongly divergent. Anterior
branches long, at first strongly divergent , becoming long and convergent
after crossing broadly rounde d p. In longitudinal profile occipital r ing
sta nds as high as glab ell a ; occipital fur row distinct ; gla be lla ho rizontal ,
sloping ge n tly down; preglab ellar field broad (Iong.) and con cave ;
anterior border upturned. In transverse profile glabella strongly vaulted ,
axia l fur rows deeply inc ised, pal pebral lobes horizontal.

Ornamentation. On one frag ment of exte r nal mould of cranidium
ornamentation was observed, consisting of fi ne granules, densel y grouped
on the glabe lla and less densely on the fix igenae.

On togeny. - The young sp ecimens have a more pointed anterior
cranidia l margin and glabella with mo re rounded front, the latter being
also more strongly vaulted transversely than in adult sp ecimens.

Discussion . - Typhloproetus ko zlowskii n.sp. differs from the
remaining representatives of this genus in having the axial furrows
strongly incised and the cranidium st rongly pointed frontally. It differs
from the single Carboniferous sp ecies so far known (Typhloproetus diet zi
R. & E. Richter, 1951) in having 1) a different cours e of the anterior
branches of the facial sutures, which from point Ii to a are longer.
2) the palpebral lobes more distinct, with an oblique ey e ridge , 3) the
cranidium more pointed frontally, and 4) the finger-like shape of gla ­
bella. Th e resemblances concern here the longitudinal and transverse
profiles. The new species r esembles very much the Famennian Typh/'o­
proetus subcarintiacus R. Richter, 1913, and T. schindewolfi R. & E.
Richter, 1919. T. ko zlowskii resembles T. subcarintiacus in the shape of
the glabell a and the course of the anterior branches of the facial sutures .
In the presence of palpebral lobes and the eye ridge it r esembles
T. schindewolfi (the spe cim en figured by R. & E. Richter, 1926, pl . 4,
fig. 53A, as T. schindewolfi? with traces of the eye ridges, lies, according
to the presen t au thor, wi thin the range of infr aspecific variation) .
Pfeiffer (1959) descibed from the Wocklumeria, zone (VI) T. hem isphae­
ricus, resembling T. ko zlowskii in the contracted glabella. The palpebral
lobes of Pfeiffer's speci es are however shorter (long.), and the anterior
as well as the posterior branches of the facial sutures are sligh tly diver-
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gent. T. kozlowskii resembles also Cyrtosymbole (Calybole) 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. ko zlowskii n.sp. there were found two 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 glabell a 1.0

Discussion. - The cranidium differs from the holotype in possessing
a short, clearly pronounced spine on the anterior margin of the era­
nidium, and less divergent anterior branches of the facial suture. Lack
of more abundant material of Typhloproetus ko zlowskii n.sp. makes
it impossible to determine, whether this cranidium can be included
within the variation range of this species.

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

Holotype: No. IG 173.II.498; text-pl. VIII, fi g. G (cranidium).
Type horizon: Carboniferous, Pericyclus zone (VIII).
Type locality: Zaremby, Holy Cross Mountains, Poland.
Derivation of name: angustus - narrow, gena - cheek; because of narrow

fix igen ae .

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 S3 extremely faint, deepened
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forwards. Occipital ring tapering distally. Preglabellar field almost as
broad (long.) as occipital ring. Fixigenae very narrow (t r .), 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.

Dim ensions (in mm):

IG Mu s. cat. no.

Length of cranidium
Length of glabella
Width of glabella

I73.II.498

3.5
2.5
1.7

I 73.II.497

3.8
2.6
1.9

Description. - Cranidium with strongly curved anterior outline.
Glabell a pear-shap ed , broadly rounded anteriorly. Axial fur rows from
occipital furrow to S3 faintly marked, d eepened forwards. Three pairs
of short lateral glabell ar furrows weakly developed. Posterior lateral
fur rows (SI) bifurcate. Occipital ring narrowing laterally . Preglabell ar
field broad (long.), concave. Anterior border slightly upturned. Fixigenae
extremely narrow (tr.) sloping forwards without palpebral lob es. Facial
sutures almost straight, slightly divergent forwards. In longitudinal
profile occipital ring stands as high as glabell a ; occipital furrow incised ;
glabella straight except for steeply sl oping front; preglabellar field
broad (long.), concave; anterior border slightly upturned ; fixige na slopes
forwards. In transverse profile glabella slightly convex; axial furrows
extr emely sh allow; fixigenae flat, horizontal.

Discussion . - The three cranidia in the author's collection differ
quite considerably, though the common fe atures, such as the character
of the axia l fur rows, shallowing a t two-thirds of their length , the narrow
fixige nae steeply sloping forwards , and the lack of the palpebral lob es ,
do not allow one to record them as different sp ecies. Facial sutures in
two specimens are slightly divergent forwards (text-pI. VIII, fig . 6),
whereas in the third sp ecimen they are quite straight up to the point
~ (pI. XVII , fig . 9). The glab ella of the holotype is slightly contracted ,
wit h the lateral glabellar furrows more deeply incised , both these
fea tures not occurr ing in the remaining specimens. S traight facial sutures
and the narrow fixigenae, steeply sloping forwards, occur in some sp e­
cies of Liobolina R. & E. Richter, 1951. However, the quite different
sha pe of the glabell a, which tapers anteriorl y, the wide (long.) pregla­
bell ar field, and the structure of the occipital ring, show that we are
dealing here rather with convergence than with true relationship. The
ab ove characters show the resemblances with the genus Typhloproetus,
which cov ers the species characterized by the slight divergence of the
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facia l sutures anteriorly (T . hemisphaericus Pfeiffer, 1959, and T. schin­
dewolfi R. & E. Richter, 1926) . Against the assignment of the above
species to T yphloproetu,c; are t he narrow fixigenae and the slender gla­
bella. The t ype specimen (t ext-pl. VIII , fig. 6) is also v ery similar to
Paipebrai ia br eccia e R. Richter , 1913 , occurring in the Frasnian zone (I) .
The diff erence in stratigra ph ic range betw een the above discussed
spe cies indica tes tha t the sim ila rities h er e obse r ved m ay more probably
be due to convergence, than to true r elationship.

?Typh lop roetus sp.
(pI. X VI , fig. 6)

Material. - Internal m ould of 1 librigena from lower beds of
Pericy clus zone (VI II) of Zar emby.

Discussion . - The lib r igena found in the beds yi elding the cranidia
of T . angustigena1.is n .sp., on a ccount of t he n early straight course of the
fa cia l su t ure, could be t entativel y assig ned to the sa me sp ecies . The
librige na is characte r ized by the border being ve ry faintly d eveloped
and produced backwards into the long genal spine. The doublure of the
gena l spine is very convex. The librigena has a v ery small visual area.

Genus Formonia R. & E. Richter , 1927
Formonia convexa n .sp.

(pl. XVII, fig. 3- 5; text-pl. VII, fi g. 9: text-fig. 6, 1)

H olotype: No . IG 173.11.561; pI. XVII , fi g. 3; text-pl. VII, fig. 9 (cranid ium).
Type hori .zon : Carboniferous , Pericyclu s zone (VIII).
Type lo cality: Zaremby , Holy Cross Mountains, Poland.
D erivat ion of n am e: con vexa - arched; because of cranidiurn strongly arch ed

in longi tudinal profile.

Diagnosis. - Cephalon st rongly ar ch ed longitudinally , with frontal
spine. Glabella long and narrow, tapering forwards. Axial furrows shal­
low. Only posterior lateral glabella I' furrows (S1) present. Fixigenae
broad (tr.). No palpebral lobes. Facial sutures straight. Librigena broad
(t r. ) with unusually long librigenal spine. No eye present and there is no
di stinct border.

Material. - Internal moulds of 8 cranidia and 3 damaged librigenae
from lower beds of Peric yclu s zone (VIII) of Zaremby.

Dimensions (in mm):

10 Mus. cat. no. I 173.n.473 I 173.11.561

Length of cranidium 8.0 2.1
Length of glabella 5.1 1.4
Width of glabella 3.4 1.0

Description. - Cephalon semicircular wi thou t border. Glabella



FAMENNIAN AND LOWER CARBONIFEROUS CYRTOSYMBOLINAE 157

slender, tapering forwards, rounded frontally. Axial furrows shallow.
Faintly marked posterior lateral glabellar furrows (8 1) cut off basal lobes
(L1) . Middle (8 2) and anterior (83) 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. ¥edian spine on anterior margin of cranidium. Fixi­
genae strongly vaulted longitudinally, almost as broad (tr.) as glabella

Fig. 6. - 1 F ormonia convexa n.sp ., reconstruction: a dorsal v iew, 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 spi ne almost as long as glabe lla, strongly arched. In
t ransve rse profile glab ella and fixigenae flat and low. Librigena broad ,
flat, with steeply sloping backwards posterior part. No eye. LibrigenaJ
spine ex treme ly long, direct ed out and backwards r uns first up and
then slopes down. Its internal mould is in form of a thin roll, . but on
ex terna l. mould librigen al spi ne is broad (tr.), narro wing near the base ,
with slightl y "Custipina" aspe ct (see text-fig. 5 D).

Discussion. - The new species described h ere wa s assi gned to the
genus Form onia 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 (S1) very fain tly 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 an ter ior border is no t
dev eloped , and the long, ar ched spine. In longitudinal profil es the species
in question differ in the convexity of their cranidia , as in Formonui
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 gen us (F. formosa
R. Richter, 1913) they are narrow (tr.) , provided with short spines , while
in the Polish sp ecies they are comparativel y wide (tr.) , produced into
the extremely long librigenal spine s. Such lon g spines have not hitherto
been observed in any Upper Famennian or Lower Carboniferous repre­
se ntatives of the Proetidae. Similarly directed , long librigenal spines
occur in the Cambrian Strenuella (Comluella) , which Hupe (19 53) pl aced
wit hin the Strenuellinae. Thus the occurrence of such a type of genal
spine in F. convexa could be interpreted as an "atavistic" fe ature.

In spite of the fact that the cranidia and librigenae described here
were found separately, in the same beds, the present auth or has no
doubt that they are conspecific, because the course of the facial sutures
is id entical and because both parts have the very characteristic feature
of sloping down at the back. Formonia convexa resembles the r emaining
species of this genus (e.g. F. formo sa R. & E. Richter , 1927, and F. schel­
dana Matern, 1927), only in the course of the facial sutures and the
d ev elopment of the cranidial part of the posterior border. The three
hitherto known representatives of Formonia were yi elded by the oldest
Famennian zones - Cheiloceras (II) and Prolobites (III) of the Rhine
Schief ergebirge. The fourth species described here is found in the Upper
Tournaisian (Peri cyclus zone VIII) . There is t hen a long time interval
between the sp eci es.

?Formonia sp.
(p l. XVII, f ig. 6-8; tex t-pl . VII, :fiig . 10; t ext-fig. 6,2)

Material. - Internal moulds of 3 pygidia from lower beds of Peri­
cyclu s zone (VIII) of Zaremby.

Dimensions (in mm) :

I
--

IG Mus. cat. no . I 173.11.439 173.11.559 I 173.H.437

Length of pygidium 2.\ 1.8 1.4

Width of pygidium 3.6 2.9 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
spi nes. Axis short and broad (tr.), V-shaped, with six or seve n axia l
r ings. Four ribs on pl eural lob es. In longitudinal profile the axis is high ,
with prominent r ings, but the postaxi al area is flat. In transverse profile
the axis appears vaulted, and the pleural lobes are gently arc hed .

Discussion. - The three pygidi a found in Zaremby mo st probably ,
f rom the ir dimensions, r epresent la te m eraspis or ea rly holaspis stages,
wi th the largest pygidium found representing an adult specimen. In
the smallest pygid ium (1.4 mm long ; pl. XVII , fig. 6) the pleurae of the
th ird 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 segme nt,
and the largest (r epresenting presumably the adult one; pl. XVII ,
fig . 8) ha s a pai r of spines on the first segment . In all three the le ngth
of the spines is more or less equal to half the length of the pygidium,
which shows that the spines do not dis appear WIth grow th of the
pygidi um, but gr ow themselves. The mi gration of the pygidial spines
for ward is most probably conne cte d with the separation of the successive
thoracic segments from the t ransitor y pygidium. The pygidia described
here somewhat resemble pygidia of the known r epresentatives of
Formonia R . & E. Richter , 1927. To the features charact eri sti c of
Formonia belong: short axis, strongly vaulted transvers ely , wi th promi­
nent rings, and convex ri bs on the pl eural lobes. On the other hand ,
in the known representatives of Formonia there are no sp ines on the
pygidia, whi ch are semi circula r and not tri angular, as are the pygidia
described here. Th e other feature, differentiating the present pygidia
from the known Formonia sp ecies, is the lack of the convex border and
the very slightly t ra nsversely vaulted pleural lobes. Formonia is a very
rare genus, r ecorded thus fa r from the Lower Famennian only. It seems
reasonable to assume that in the Lower Carboniferous Formonia cou ld
be represented by a spiecies, differing distinctly from the type sp ecies
(Form onia 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-r idge , migration of eyes towards
anter ior border, etc.). It seems to the present writer tha t the occurrence
of the postero-lateral spines in the pygidia described here , which very
much r esemble those occurring in the Ordovician Ceratopyge Hawle
& Corda, 1847 (family Ceratopygidae Linnarsson, 1869) could also be
interpreted as "atavism".

In the beds yie lding the pygidia described here, cranidia and libri­
genae described as F. convexa n.sp. were found. Most probably the era­
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 ;
compo 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 (51) cut off basal lobes (L1). 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):

10 Mus. cat. no . I I73.I1.3571173.n.356j173.II .744!173.II.36Sll73.I1.365

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 - - - O,S

Description. - Cephalon nearly semicircular. Glabella long, finger­
shaped. Axial furrows deeply incised. Posterior lateral glabellar furrows
(51) deep, cut off basal lobes (L1). Middle (8 2) and anterior (83) lateral
furrows weakly developed. Occipital ring very broad (long.) and convex
mesially tapers and lowers distally . Lateral occipital lobes slightly deve­
loped. Occipital furrow de ep , 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,
situat ed 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
fi eld very narrow (long.); anterior border upturned . In transverse profile
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glabella strongly convex; axial furrows de ep ; 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 r egion steeply sloping backwards. In transverse
profile axis narrow (tr.) , 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.

A B

Fig. 7. - Dreverrnannia moravica m inuto. n.subsp. ; A cranidium, dorsal view
(IG 173.II.?44), B young ceph alon, dorsal view (IG 173.II.368) . (Scales = 1 mm),

Discussion. - Chlupac (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 assembl.age 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

1 1 Acta Palaeoritolo glca Polon lca Nr 1- 2
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young forms (of L. praevia) is of identical shape with D. moravica
m inuta, the facial sutures have a similar course wi th slightly marked
palpebral lobes. The fixigenae are somewhat narrower(tr.) in Liobolina
praevia and the occipital ring narrower (long.) medially. Th e librigena
has a similar sh ape, 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

Liobol ina sub monstrans R. & E. Richter, 1951, is the most primitive
and the earliest representative of the genus, occurring somewhat
earlier than L. nebuiosa 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 Cyrtos ymbole (Waribol e) R. & E. Richter, 1926, through
species sim ilar to C. (Waribole) glacensis (R. Richter). C. (Waribole)
glacensis is a species imperfectl y known, represented thus far by two
damaged cranidia, one librigena and one pygidium, and is characterized
by an elongate, cylindrical glabell a different from Liobol ina. If, on
the other hand, one compares L. subm onstrans and Perliproetus
marginatus (Munster), striking resemblances are reveal ed in the
proportions and shape of the glabell a, the size and position of the
palpebral lobes , and longitudinal profiles of the cephala. All these
similarities could hardly be in ter preted as due to convergence, and
seem, in the pr esent author's opinion, to be due to relationship (see
table 7). The presumed relationship between th e genera disc ussed here
would be supported by their stratigraphic range, as Perl iproetus 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 pl eural lobes radially ar ranged . The
number of axial ri ngs in Perliproetus var ies, and it seems that the radial
arra ngement of the pleural r ibs is secondary, thus the di fferences in
pyg idial structure can no t be regarded as of much significance.

Liobolina apod emata is the most r ecent representative of th e genus
and it occurs in th e Pericucius 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.
(pI. XII, fig. 2)

Holotype: No. IG 173.11.63; !pI. XII, fig. 2 (complete dorsal shield).
Type horizon: Carboniferous, Gattendorfia zone (VII).
Type locality: Jablonna, Holy Cross Mountains, Poland.
Derivation of name: 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. P ygidium 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 from Ga.ttendorfia zone (VII)
of Jablonna.

Dimensions (in mm):

No. IG 173.11.63

Length of complete dorsal
shield 18.8

Length of cephalon fi.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
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furrows not develop ed . Occipital r ing flat , not tapering distally . Occipi tal
furrow strai gh t and well marked. Anterior border sl ightl y con vex , nar­
row (tr.). Anterior mar gin of cranidium almost straight. No preglab ell ar
fie ld. Fixigenae narro wer (tr.) than occipital ring (long.). No palpebral
lobes. Faci al 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 fi eld ; 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 boss es, 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 pyg id ium sloping down in an even curve
from front to back. In transv.erse profile axis weakly convex; axial fur­
rows impressed ; pl eural 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 lob es 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 era­
nidia as Phillibole? sp. (l.e., 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 de scribed above.
The onl y di fference concerns the cranidial part of the po­
sterior border, wh ich in L. praeoui is longer (tr.) . In the sp ecimen figured
by R .and E. Richter (1939, fig. 23) the glabella is more elongate and the
occipital ring wider (long.) in its med ian part. The differences may be
due to deformation. Because of this deformation it is very difficult to
decide whether they are con sp ecific with L. prae via 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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r ectangular gla bella . Common for both species is the lack of the pal pe­
bral lobe. Th e cours e of the facial sutures is similar, being mo re diver­
gent forwards in L. apodemata, and the anter ior part of the fixigenae
being wider (t r .). Liobolin a nebulosa R. & E. Richter, 1951, occur ring in
the Gattendor fia zone (VII) of the Rhine Schief ergebirge , has a similarly
sha ped gla bella to L. prae via and similarly narrow fixigenae. It differs
fro m L. praevia in having a pygid ium strongly vaulted in longitudinal
profile and more distinct furrows on the pl eural lobes. The characteristic
granulation occurr ing in the middle part of the occipital r ing in L. nebu­
losa does not .occur in L. praevia.

Liobolina apodemata n.sp.
(p l . XII , f ig. 1 ; XV, fi g. 9-11 ; X,V I, fi g. 5 ; text-pI. IX, fi g. 1- 3)

H ol otype: No. IG 173,11.40 ; pl . X,V, f ig . 9 ; te xt-pI. IX, fi g. 1 (cranidium).
Type hori zon: Carboniferous, Pericyc!us zone (VIII).
Type local ity : Galezice , Holy Cross Mountains, Poland.
Derivat io n of n am e: apod emata - because of apode m a- like process on ventral

surface of po sterior margin of occipital ring.

Diagnosis. - Glabell a cylindrical, unfu rrowed. Axial furrows beco­
ming obsolete posteriorly. Occipital furrow ext re mely faint. Posterior
border furrow absent . A pair of apodema-like process es, developed on
ventral surface of posterior margin of occipital ring. Palpebral lobes lack­
in g. In longitudinal profile glabella fl at for mo st of its length, sloping
down at fro nt. P ygidium parabolic. Border fain tly . marked. Axis flat ,
broad (tr.) only well pronounced in post erior part , with at least ten r ings.
P leural lobes s loping posteriorl y, vaulted transversely.

Material. - 1 testate cr anidium, internal moulds of 12 cranidia and
6 pygidia from lower and upper beds of Pericyclus zone (VIII) of Gal E:­
zice and Zaremby.

Dimensions (in mm):

IG Mus. cat. no.
I

173.I1

I
173.11

I

173.II

I
173.11

I
173.11

I
173.11

I
173.II

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 I.5 1.2 - -
Width of glabella 4.9 3.1 1.4 _ 0.8 0.8 - -
Length of pygidium - - - - - 7.0 5.2
Width of pygidium - - - - - 10.0 8.2
Length of axis

I
- - - - - 6.5 4.3

Width of axis - - : - - - 3.5 2.5

Des crip tio n. - Glabella cylindrical, wi th broadly rounded front, un­
fu r rowed . Axial furrow s not incised , marked as dark lines, front of gla­
bella strongly demarcated by steepe r slope of fixigenae. Occipital ring
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flat , broad (long.) not tapering laterally. Occipital furrow hardly visible,
slightly deep ening distally. On ven tral surface of posterior margin of
occipital r ing, near axial fur rows, a pair of apodema-like processes is
developed . P regl abellar field absent. Frontal area very nar row (long.) ,
fl at, la terally becoming somewhat concave. Fixig enae narrow (tr.). Their
wi dth equa l to about on e-fourth of glabellar width (tr.). No palpebral
lobes. Faci al sutures almost straigh t , rapidly divergent only behind occi­
pi tal furrows. Cranidial part of pos terior bo rder short (tr.) , posterior
border fu r row absent. In longit ud inal pro fil e occipital ring slightly higher
than glabella ; occipital furrow marked only as ext remely faint depres­
sion; glabella horizontal, gently sloping down at front ; frontal area nar­
ro w (tr.), flat. In transverse profile glabe lla and Iixigenae 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 lob es slope steepl y la terally and posteriorly. In longitudinal profile
axis a lmost horizontal , its tip strongly elevated above downward sloping
postaxial r egion. In transverse profile axis broad (tr.), flat , uniformly
vaulted with pl eural lob es. Surface of exoskeleton smooth, mat.

In ternal m ou lds of cranidia (pl. XII , fig. 1). Glabella parallel-sided,
axial furrows shallow, occipital ring broad (long.), sloping forward to
occipital furrow, with cen tral node near posterior margin. A pair of
deep hol es, corresponding to strongly dev eloped apodema-like processes,
present close t o poster ior ex t remities of axial furrows. Occipital furrow
shallow, slightly de epened distally. Four pa irs of lateral glabellar
furrows fain tl y marked. SI long, bending strongly backwards. L 1 very
long. Th eir length (long.) almost twice the width (long.) of occipital
ring. S2 and S3 curved , short, S4 marked only as shallow pi ts. Posterior
borders curving strongly backwards projected be yond posterior margin
of occipital ring.

Te xt-PI. IX

L iobolina apodemata n.sp,

Fig. 1. Cranid ium, holotype: a lateral view, b anterior view (IG 173.11.40).

Fig. 2. Young cranidium: a lateral v iew, b anterior view (IG 173.11.420).

Fig. 3. Pygidium: a lateral view, b posterior view (IG 173.11.431).

L iolJole zar em biensi s n. sp .

Fig. 4. Young cranidium: a lateral view , b anterior view (IG 173.11.613).

Fig. 5. P ygidium : a lateral view, b po sterior view (IG 173.11.41).

Fig. 1-5: Zaremby, Carboniferous, Pericyclus zone (VIII).

(Scales = 1 mm)
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On toge n y. - Th e length of the smallest known cranidium (pl. XV .
fig. 10) is 1.6 mm. It is characterized by an upturned an ter ior margin
and concave, narrow (long.) frontal area. Glabella slim, parallel-sided ,
with rounded front and weakly marked lateral glabell a I' fur rows. Occipi­
tal r ing convex , sligh tly tapering distally, with centrally situated node.
Occi pital furrow straight, w ell de fined with deepened lateral parts. Axial
furrows shallow, distinct. Hol es corr esponding to processes on ventral
surfac e of posterior margin of occipital ring not marked . Fixigenae
arched longitudinally with weakly developed eye ridges running obli­
quel y backwards from S3 to lateral margin of fixigenae. Facial sutures
straight divergent only near extremities. On larger cranidium (length
2.0 mm; pi. 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 hol es 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 cran id ia 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) occipit al node, low and situated on
middle of occipital ring of the testate spe cimen, is prominently pl aced
on the posterior edge of the cr anidium in internal moulds; 3) axial
furrows do not deepened at their posterior ext re mities on the external
surface, on the internal mould they deepen here into a pair of deep
'holes. This m eans 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 m argin of the
cran idium (as is usual in the genus Liobole); c) a pair of processes is
developed on the posterior ext remit ies of the axial furrows, on the
internal surface of the test. Such a construction of the occipital ring
has , of course, it s 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 Liobol ina , including two species : L . sub monstrans
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. apodemata is id entical with L. sub monstrans, having
the fixigenae more strongly vaulted, however. L. apodemata recalls
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L. submonstrans in the sh ap e of the glabella and the degree of
obsolescence of the lateral glabell ar furrows , but the longitudinal

. profiles of both cranidia are di ff erent, as in L. apodemata the cranidium
is nearly fla t , whereas in L. nebulosa it is con vex . Th e pygidium of the
new spe cies re calls that of L. submonstrans in the shape of the axis
and in longitudin al profile. L. apodemata differs from L. praev ia,
described here fro m the Gattendor fia zone of the Holy Cross Mountains,
in having a more elongate gla bella, wider (tr.) fixigenae, anterior
branches of the faci al su tures more strongly divergent, wide (long.)
occipital ring and shall ower occipital furrow. The pygidium of
L. apodemata is elongate, and semicircular in L. praevia. L. apodemata
occurs later than any other representative of this genus, being found
in the trilobite assemblag e with Liobole glabroides glabroides R. & E.
Richter, 1949, and other sp ecies of this genus, which defined the ag e
of these beds as Pericyclus zone. The remaining species of Liobolina
occur in the Gattendorfia zone (VII).

Genus L iobole R. & E. Richter, 1949
Liobole glabroides glabroid es R. & E. Richter. 1949

(pl. XIV, fi g. 6; pl . XVI. fi g. 1)

1949. Ph ill i bole (Liobo le) glabroides R . & E. Richter . R. & E. Ri chter, Die Trilo­
b iten .... p . 82. pl. 2, fi g. 23- 26 ; pl. 3. fi g. 30-3 5 ; pi. 4, f ig. 40 ; p i. 5, fi g. 42.

Material. - Internal moulds of 3 cranidia and 4 libr igenae from
lower beds of Pericy clus zon e (VII I) of Zaremby.

Dimensions (in mm) :

No. IG 173.11.567
Length of cr a n id iu m 111.3
Length of gla bell a 12.9
Width of gla bell a 9.2

Discussion. - Th e Polish specimens of this sp ecies differ from the
German material from Belecke (R. & E. Richter, 1949, pI. 3, fig. 24, 25)
onl y 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 8 3 in the Polish sp ecimens, ar e probably due
to the poor state of preservation.

Liobole zarem biensis n.sp.
(pl. XIV. f ig. 1,2; XV, fig. 5- 8; XVI, fi g. 2,3; text-pl. IX, f ig . 4,5)

H olotype: No. IG 173.11.610 ; pi. X V, f ig. 8 (interna l mould of crani d iu m) .
T ype hor i zon : Carbonife r ou s. Per i cyclus zone (VIII) .
T ype local ity : Zarern by, H oly Cr oss M ou n tains, Poland.
D er iva t io n of name: zarembiensi s - found in Zaremby,
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Diagnosis. - Glabella nearly parallel -s ided , slightly conctracted be t­
ween 53' Anterior margin of cranidium slightly upturned. Frontal area
narrow (long.), concave. No border or border furrow. Palpebral lobes
gently curved, long, slig htly in front of midlength of glabella. Posterior
border very long (tr.) , curvin g backwards.

Material. - Internal moulds of 45 cranidi a and 60 pygidia from lower
and upper beds of Pericyclus zone (VIII) of Zaremby , 1 testate pygidium
from the same zon e of Gal ezic e .

Dimensions (in mm) :

IG Mus. cat. no.
I

173.11.

I
173.11.

I

173.II.

I
173.11 .

I
173.11.

I

173.11.

I

173.11.

I
173.11.

611 612 610 608 614 613 606 575

Length of cran idium 9.5 6.5 5.0
I

4. 1 3.2 2.6 1.9 -
Length of glabella 6.5 5.2 3.8 3.3 2.8 1.8 1.4 -
Width of glabella 4.9 4.1 2.7 2.2 1.9 1.2 0.7 .-
Length of pygidium - - - - - - - 14.5
Width of pygidium - - - - - - - 20.0
Length of axis - - _ . - - - - 12.9
Width of axis - - - - - - - 6.6

Descripti on. - Glabella well defined , almost pa rallel-sided, a little
contracted between anterior lateral furrows 53' Three pairs of lateral
gl ab ellar furrows dist inct. Occipital ring broad (long.), high, with pro­
minent med ian nod e on posterior margin. Occipital lob es 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
lob es na r row (tr.) , ge ntl y curved , slightly in front of midlength of gla­
bell a. Th eir len gth (long.) eq ua l to length (long.) of basal lobes (L 1) ;

E and y broadly rounded, far from axial furrows ; B broadly rounded ;
nearer axial furrows than <>. Posterior borders unusually long (tr.), and
curving backwards, their ends projecting beyond posterior margin of
occipital ring. Posterior branch es of facial sutures long, run parallel to
axial fur rows 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
fur rows. In longitudinal profile occipital ring higher than glabella, with
very prominent nod e; occipit al fur row incised ; glabella gently ar ched ,
frontal area narrow (long.) , concave, anterior margin of cranidium up­
turned. In tr ansverse profile glabella slightly vaulted , higher than flat
palpebral lobes.

Librigena , h ypostoma and thorax unknown.

Pygidium, probably belonging to this species, subsemicircular, with
faint ly 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 r egion gently sloping down. In transverse profile axis and
pl eural lobes strongly vaulted, separated by deeply incised , broad (tr.)
ax ia l furrows. Doublure narr ow , con vex, steeply inclined.

Variati on with in the spe cies concerns the following characters:
1) palpeb ral lob es are usually si tuated sli ghtly before midlength of
glabell a, but on some spe cimens they are further forward s (pl . XIV.
fig. 1); 2) posterior branches of fa cia l sutures generally run parallel to
axial furrows at first, but in a few cas es they are strongly divergent
posteriorly after passing £ (pl . XIV, fig. 2); 3) glab ella is usually lon g,
cy lindr ical, somet imes contracted slightly bet ween lateral glabellar
fur rows 8 3, but on one specimen it is shor ter contracted di stinctly bet­
ween 8 3 (pl . XIV, fig. 1).

Ontogeny. - Th e sma llest known cranidium (length 1.9 mm; pl . XV.
fig. 5) possesses a slightly pointed ante r ior margin, somewhat upturned ;
fronta l area concave as in adult sp ecimens. Occipital ring convex, taper­
in g laterally. Occipital fur row deepened near axial furrows. Glabell a
slende r, elongate, broad est across basal lob es, then narrowing, parallel­
-sided with rounded front. Three pairs of short lateral glabell a l' furrows ;
posterior (8 1) cutting off basal lobes. Their width (tr.) is less than one­
third of basal width (tr.) of glab ell a. Palpebral lobes indistinctly marked ,
shor t (long.). opposite midlength of glabella . Posterior borders long
(tr), thei r ends no t projecting beyond posterior margin of occipit al
ring. Posteri or branches of faci al su tures , between posterior border fur­
rows and £ parallel to axi al furrows, and between 'Y and B as long as
anterior branches; 0 shar ply marked , nearer ax ial furrows than 5. In th e
next known growth stag e (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 sp ecimens - nearly parallel-sided, not expanded at the
base. Posterior lateral furrows (8 1) cutting off less than one-third width
(tr.) of the glabella. Occipital r ing only faintl y tap ering laterally . Occi­
pital furrow divid ed into three parts. Palpebral lob es longer than on
preceding sp ecimen, but also indistinctly marked. Posterior branches of
facial sutures parallel to axia l furrows at first , then becoming divergent
posteriorly . Anterior branches shorter, divergent; B somewhat rounded
in the same line as <>. The next known growth stages show stronger cur­
vi ng of palpebral lob es (i'l situated more outwards than B) and projection
of the posterior border beyond the posterior margin of occipital ring.
Cranidia have a broadly rounded anterior margin, width (tr.) of basal
lob es (Lj) equal to one-third width of glabella.

Discussion. - Liobole zarem biensis n.sp. described above is in some
features somewhat intermediate between the two German representa-
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tives of Liobole, viz. L. su bae qua lis (Holzapfel) from Erdbach and L. gla­
broides glabroides R. & E. Richter from Bilstein. The table b elow
compares the cranidia of three spe cies in ques ti on . P ygidia w ere not
taken in to account, as they do not differ distinctly .

I IL. glabro ides gla broides I L. zarenibiensis

I
L. subequalis

Front al area flat concave flat

tapering forwards, di- nearly parallel-sided ,
Shape of glabella st inctly contracted slightly contracted slightl y tapering

between Sa between S.
I

Lateral glabellar four, distinctly visible three, distinctly visible absent , or extremel y
furrows faint

Occipital fur row
divided into three divided into three almo st stra ight
parts part s

Occipi tal ring with occipital lobes with occipita l lobes without occipital
lobes

Longitudinal profile horizontal , with steep- horizontal , with steep- gently inclined down

of glabella Iy sloping fron t Iy sloping front forwards, anterior
part not very steep

opposite midlength of slightly in front of mid- slightly in front of
Palpebral lobes glabella, short length of glabell a, midlength of glabel-

long, gentl y curved la, long

f3 sharply mark ed roun ded rounded

f3 - o f3 more dist ant from f3 closer axial furrow s f3 as distant from
axial furr ows than 0 than 0 axial furrows as 0

between midlength of between midlength of
Posteri or branches of parallel to axial fur- basal lobes and e: basal lobes and e:

facial sutures rows parallel to axial fur- parallel to axial fur-
rows, then divergent rows, then di vergent

long(tr.), no t project- long (tr .), projecting
long (tr.), projecting

Posteri or border
ing beyond posteri or beyond posteri or mar- beyond posterior
margin of occipital gin of occipital ring margin of occipital
ri ng ring

Liobole barill i form is n .sp.
(pl . XIV, fi g. 5)

H olot ype: No . IG 173.II .679; pl . X IV, f ig . 5 (cran id ium ).
Type horizon: Car boniferous, Per icyclus zone (VIII).
Type locality: Zaremby, Holy Cross Mountains, Poland.
Deri va t i on of name: barilliformis - barrel-shaped, from the shape of the

glabella.
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Diagnosis. - Glabella broad, barrel-shaped. Three pairs of glabella I'

furrows strong. Occipital ring arched transversely . Cranidium broadly
rounded anteriorly. Palpebral lob es opposite midlength of glab ella. Fi­
xigenae sloping backwards.

Material. - Internal moulds of 4 eranidia 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 glabella I' furrows well marked. Posterior (Sl) bifurcate,
middle (S2) nearly as long as preceding, but not reaching axial furrows,
anterior (S3) shorter, more distant from axial furrows than S2. 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 (tr.) , from Sl 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 ; 0 more outwards than ~,

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 barilliJormis n.sp. is similar to L. zarembiensi s
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. coates­
cens, described here as Liobole afL coalescens. It is possible that the
cranidia of L. barilliformis and the pygidia in question are conspecific.

Liobole afL coalescens R. & E. Richter, 1949
(1'1. 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. IG 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

[

B

Fig. 8. - Liobole aff. coalescens R. & E. Richter; pygidium: .4 lateral view, B po­
stertor 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 yield ing L. aff. coale scens no cranidia of the same
spe cies were found . This may be due to the fact that cranidia ar e on
the whole less common than pygidia , or as stated on p. 174, the pygidia
might be conspecific wit h the cranidia of L. barilliformis n.sp.

Liobole sp. a
(pl. X,, fi g. 8)

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

Dimensions (in mm):

No . IG 173.11.637
Length of cranidium 5.2
Length of glabella 4.0
Width of glabell a 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 narro w (long.) . Palpebral lobes
lacking. Posterior branches of facial sutures parallel to axial fur rows,
anterior branches slightly di vergent ; ~ 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 glabell a slightly vaulted , fixigenae flat .

Discussion . - Th e cranidia described above are ve ry interesting on
account of the entire lack of palpebral lobes. This feature, unknown
in Liobole , is common in the genus Liobol ina. Also the trend towards
the disappearance of the lateral glab ellar furrows and the broadly round­
ed front of the glabella, characteristic of Liobole sp. a, are common in
the genus Liobolirui. However the remaining fea tures characterizing
Liobole sp. a, such as the presence of the occipital lobes, and wide (tr.)
fi xigenae , are ch aracteristic of Liobole. On account of the scantiness of
the material, which is poorly preserved, it is impossible to venture an
opinion whether the similarit ies between the form described here and
Liobolina are due to their clos e relationship.

?Liobole sp . b
(pl . X,IV, fig. 4)

Material. - Internal mould of 1 pygidium from lower beds of Peri­
cyclus zone (VIII) of Za remby.
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Dim ensions (in mm):
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No . I G 173.11.562
L ength of pygidium 5.1
Wid th of pygidium 7.5
Lengt h of axis 4.2
Width of axis 2.9

Description . _ . Pygi dium parabolic, witho ut border. Axis narrow (t r. )
w ith thirteen w ell defined rings. Si x r ibs visible on pl eural lobes . Inter­
pleural furrows faint, pl eural furrows w ide, distinctly marked . Doublure
fl at, broad. In longitudinal profil e axis horizontal wit h w ell defined tip.
Postaxial region sloping slightly down back wards. In transverse profile
axis narrow (tr.), high , pleural lobes gently vaulted.

Discussion. - The pygidium described h ere differs from the known
r epresentatives of Liobole in having a convex axis with distinct rings
and in having interpleural and pl eural furrows on the pleural lobes.

Liobole sp. c
(pl. X,V, f ig. 3)

Material. - Internal moulds of 38 crani dia from upper beds of Peri ­
cy clus zone (VIII) of Zaremby .

Dimensions (in mm) :
No. IG 173.11.745

Length of cranidium 0.9
Length of glabella 0.6
Width of gla bella 0.4

Description. - Glabella tapering fo rwards with rounded front. Three
pairs of lateral glabellar furrows deep, short; posterior (S2) cut off basal
lobes. Occipital ring slightly tapers distally. Preglabellar field narrow
(long.). Anterior border upturned. Fixigenae broad, eye ridge d istinct.
P alpebral 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 . zarem biensi s n.sp. in the shape of the gl abella 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 you ng
form s of Liobole. As the glabella is shorter, the fixigenae are w ider
(tr.) and the posterior branches of t he facia l sutures more strongly di ver­
gen t t han is ch aracter istic of L. zarem biensis, the cranidia in question
must be considered as belonging to a different speci es . But since older
cranidia of them are not known (the beds y ielding them contain only
adult specimens of L . zarem biensis in small numbers) , they must be
recorded for the time being as Liobole sp. c.



FAMENNIAN AND LOWER CARBONIFEROUS CYRTOSYMBOLINAE 177

Lioboie sp. d
(pl . XoN , fig. 4)

Material. - Internal moulds of 17 cranidia from upper beds of Peri­
cyclus zone (VIII) of Zaremby.

Dimensions (in mm) :
No. IG 173.II.743

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

Description. - Cranidium pointed anteriorly. Glabella slightly finger­
-shaped. Posterior lateral glabellar furrows (Sd 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
tl y upturned. Fixigenae broad (tr.) with developed eye-ridge. Palpebral
lobes narrow (tr.), slightly curved approximately opposite midlength of
glabella; E and y indistinctly marked. Anterior and posterior branches of
facial sutures divergent.

Discussion. - Th e young cranidia described here have been assigned
to t he 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. zarem biensis n.sp. The specific characters are
not ye t distinctly pronounced in these young stages of cranidia, so that it
is impossibl e to decide to which species they should be assigned.

Genus Diacoryphe R. & E. Richter, 1951
Diacoryphe stre nu ispina n.sp.

(pl. ~I, f ig. 6; XII , fi g. .6, 7; text-pl. VII, fig. 8; text-fig. 5 A)

Holotype : No. IG 173.11.332; pl. XU, fig. 6 (cr anid ium).
T y pe hor i zon : Carboniferous, Gattendorfia zone (VIl).
Type locality : J ablonna, Holy Cross Mountains, Poland.
Derivation of n am e: st renuus - st r ong , sp ina - spine ; because of thick li bri­

gen al spine .
....

Diagnosis. - Axial furrows poorly marked. Occipital furrow faint .
Preglabellar field broad (long), slightly concave. Palpebral lobes very
narrow (tr.) opposite midlength of glabella. Librigena with small eye
a nd strong, thick lib rigenal spine.

Material. - 1 damaged complete dorsal shi eld, 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. Gl ab ella tapering forwards , w it h slightly
rounded front. Axial furrows extremely faint. Occipital r ing narro w
(long.), not tapering distally. Occipital furrow very shallow. Preglabellar
fi eld concave, twice as wide (long.) as occipital ring. Anterior border

12 A ct a P a la eo ntologica P olonica N r 1- 2
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IG Mus . cat. no . I
173.11.

I
173.11.

I
173.11.

I
173.11.

331 332 325 323

Length of cranidium 9.8 4.0 3.9 -

Length of glabell a 6.4 2.7 2.6 -

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 Blong, divergent, between B
and a 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, ne arl y triangular axis. Seven axia l rings. Post­
axial ridge slightly marked. Ribs on pl eural lobes hardly visible.

Discu ssion. - The genus Diacor yphe R. & E. Richter, 1951, included
two sp eci es up till now: D. pfe iffer i R. & E. Richter, 1951 (type sp ecies)
and D. gloriola R. & E. Richter, 1951. D. strenuispina n.sp . described here
has sm all but distinct eyes , and wide and strong librigenal spines, similar
to those occurring in Spatulin a n.gen. (see p. 180). Both fea tures
distinguish the new sp ecies from D. pfeifferi. The cranidial structure is
similar ho wever in both sp ecies. The cranidium of the Polish species
differs only in having distinct, though narrow (tr.) palpebral lobes which
are absent in D. pfeifferi. The pyg idium 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 y being however
in D. strenuispina situated fur ther away from the axial furrows than in
D. gloriola.

'I'rilobites sp. a
(p l. XIV, fig. 3)

Material. - Internal moulds of 4 damaged pygidia from lower beds
of Pericyclus zone (VIII) of Zaremby.
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Dimensions (in rom):

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 (tr.) 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 pl eural 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, fi g. 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 lob es
pl eurae di~tinctly separated with pointed ends.

Discussion. - Th e 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, L iobol ina, Liobole), so that it is impossible
to decide to which of the above genera the pygidium should be
assigned.

Tril obites sp. c
(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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Descrip tion. P yg idium nea rl y triangular. Axis narrow (tr.),
tapering backwards, wit h six r ings. Interpleural furrows narrow. Pleural
fu rrows broad. Each pl eura with elong ate spine.

Discussion. - Judging from the small dim ensions the pygidium
described represents a transitory on e. Since long pleural spines do no t
occur in the on togenetic development of the representatives of Cyr to­
symboli nae yielde d by the same beds, it is no t possible to assign it to
any known genus wit hin this subfamily. Trilob it es sp . c di ffers from
that described as Trilob ite s sp. b in having much longer pleural sp in es .

NOTES ON THE GE NUS CYSTISPINA

A subgenus Cystispina was established by R. and E. Richter (1939)
and, wi th some hesitation, included in the genus Phillibole. R. and
E. Richter beli eved that the new subgenus could rea sonably be erected
on the following characters : 1) presence of inflated librigenal spines,
2) narrow , slightl y tapering pygidial axis , dis tant from posterior margin.

The species which these authors referred to the subge nus are :
C. cystispina R. & E. Richter , 1939, C. spatulat a (Woodward, 1902).
C. nasifrons R. & E. Richt er , 1949.

P ren tice (1960, p. 272, p I. 12, fig . 2) mentioned that still another
sp ecies from tha t genus had been found by him. In h is opinion, it was
close to C. sp atulata (Woodw ard), but he never gave it a 'name, The
speci es C. spatulata and C. nasifrons, as well as the on e collected by
P rentice, form a very uniform group indeed. In addition to a similar
structure of the librigen al spines», the group is distinguished by affinities
in the structure of the cr anidium, which is charact erized by : 1) absence
of preglabellar field, 2) cylindr ical glabella, 3) faintly indicated dorsal
fu r rows , 4) very narrow (tr.) fixigenae (about one-tenth of glabellar
width) wh ich slope abruptly forwards. .

In C. cystispina which is a type sp ecies of that genus, the structure
of the cranidium differs a lot from C. spatu Lata and C. nasifrons. Its
distinguish ed features are : 1) preglabellar field as long (long.) as the
occipital ring (long.); 2) wide (tr.) glabella tapering forward, somewha t
pea r-sh aped ; 3) distinct dorsal furrows, 4) wi dth of fixigenae equal to
about one-fifth of glabellar width (tr.). The libri genal spines of

4 An exter nal mould of the librigena of C.nasif r ons, no t de scribe d or figu red
by R. & E. Richte r , w as d iscove red by the w ri ter on specimen No. RX 1340 b in
the collection of the N at ur Museum Sen ckenberg in F'rankfurt.M. The librigenal
spine of this species is sh own in text-fig. SF of the p resent paper .
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C. cy sti spina have the same tendency, as C. spatulata and C. nasifrons,
to be come inflated, but they differ in their mode of development. The
possession of certain minor ch aracters of pygidial structure in com m on
(stressed by R. & E. Richter in their subgeneric di agnosis (1939 , p . 103)).
does not provide an adeq uate basis for uniting C. cystispina with
C. spatu lata a nd C. nasifrons, a ll the more since their pygidia are
generally in a bad sta te of preservation.

Some species with swollen librigenal spines have also been found in
the Lower Carboniferous deposits of the Holy Cross Mountains at
J ablonna , Karczowka and Zarernby. On their cranidial structure and the
course of facial sutures they have however been r eferred by the writer,
to the distinct genera: Formonia (p. 156, pl . XVII , fig . 3), C. (?Macrobole)
(p. 147, pl. XII , fig. 4), Diacoryphe (p. 177, pl. XI, fig . 6; pl . XII, fi g. 6, 7).
All of these forms ar e Lower or Upper Tournaisian in age, in contrast
to the English a nd German Visean forms m entioned above. The fact that
a similar type of librigenal spine m ay occur independently in various
genera of Cyrtosymbolinae during the Lo wer Carboniferous (t ext-fig. 5),
is evidence that the ch aracter express es convergence in adaptation to
a particular mode of life. As has been previously stressed, the species
C. spatu lata and C. nasifrons have numerous characters in common;
h ence the erection of a separate genus - Spatulina nov. - to acco­
modate them, on recognition of Phill ipsia spatu lata Woodward, 1902 as
the type species, seems correct.

The species id entified by Prentice (1960, p. 272) is probably also
r eferable to the genus Spatulina. This genus is distinguished ~y the
close resemblance of cranidial structure to species that belong to Lio­
bolina (L. apodemata). It is very likel y that Liobolina is closely related
to Spatulina through forms approaching L. apodemata (see table 7).
Cystispina cystispina which, as already mentioned , has a cepha lon of
completel y 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 m ay m erel y be an expression of
convergence , the recogni t ion of Cy stispina as an indep endent unit , not
connect ed with Phillibole , seems more correct.

Palaeozoologi ca! L aboratory
of t he Pol i sh Academy of Sci en ces

Wa rszawa, November 1961
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H A L S Z K A OSMOLSKA

CYRTOSYMBOLINAE (TRILOBITA) FAMENU I DOLNEGO KARBONU

GOR SWIE;TOKRZYSKICH

Streszczenie

WSTEtp

W pracy niniej szej opisano trylobity z rodziny Proetidae Salter, 1864, pedro­

dziny Cyrtosymbolinae Hupe, 1953, wystepujace w warstwach famenu i dolnego

karbonu poludniowej czesci G6r Swietokrzyskich. Z obszaru tego znane byly do­

tychczas jedynie bardzo nieliczne Proetidae.

Zgromadzony material, obejmujqcy ponad 200 okaz6w , pochodzi z nastepuja­

cych miej scowosci : Jablonna , Kowala, Galezice, Czarn6w, Karcz6wka, Zaremby

i Lagow (por. fi g. 1 na s. 54). Material ten zostal zebrany przez J . Czarnockiego,

dr Z. Kielan-Jaworowsk q i czesciowo przez autorke. Wszystkie punkty wystepo­

wania famenu i dolnego karbonu w poludniowej czesci G6r Swietokrzyskich 1.0­

staly odkryte przez J. Czarnockiego, kt6r y takze ~porzqdzi'l nieopubli:kowany profH

famenu w Jablonnie, na kt6rym oparla sie autorka ninieiszego opracowania

(zob . s. 59). W niekt6rych przypadkach autorka ko rzystala z cennych informacji

J . Czarnockiego, dotyczacych geologii omawianego obszaru, a przekazanych jej

przez dr Z. Kielan-Jaworowskq.

Z famenu wymienionych wyze] miejscowosci opisano 10 gat unk6 w i podga­

tunkow, w tym 7 nowych, a z dolnego karbonu - 15 gatunk6w, z kt6rych 13 uzna­

no za nowe (por, tabela 1 _ . st r . 56/57).

MATERIAL

Cyrtosymbolinae fameriskie wystepuja w wapieniach, z zachowanyrni pance­

rzami, przewainie jako niezdeformowane, oddzielne kranidia, policzki i pygidia ;

czeste byly takze formy mlode, w stadium meraspis. Wyjatkowo, w warstwach

najwyzsze go famenu Kowali , Cyrtosyrnbolinae wystepuia w lupkach i sa zle za­

chowane. W dolnym karbonie opi sane tu trylobity znajdowane byly prawie wy­

Iacznie w lupkach ilastych lub, rzadzie] , krzemionkowych. Cale okazy wystepuia

rzadko. W niekt6rych tylko warstwach (poziom Gattendorfia w Jablonnie i Ko­

wali) trylobity zachowane sa z pancerzami. Wiekszos e materialu stanow ia osrodki

wewnetrzne, rzadziej natomiast odciski zewnetrzne, pozwalaiace na poznanie zew­

netrzne] morfologii pancerza i [e go ornamentacji. Trylobity z lupk6w sa naiczes ..

ciej zdeformowane i splaszczone, z wyjqtkiem okaz6w bardzo malych, kt6re sa

zazwyczaj dobrze zachowane, W lupkach dolnego karbonu znajdowane byly czesto

rowniez mlode formy, kt6re opisane zost aly w rozdziale dotyczacym ontogenezy

(por. s. 84, 192). Tylko nieliczne trylobity karbonskie, pochodzace z soczewek wa­

piennych, wystepulacych w lupkach poziomu Pericyclus w Galezicach, sa zachowane

z pancerzami.
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STRATYGRAFIA

Stratygrafia utwor6w famenu i dolnego karbonu na obszarze G6r Swietokrzy­

skich nie zostala dotychczas wyczerpujqco opracowana. Prace Soholewa (1911)

i GUricha (1896, 1901) daja jedynie fragmentaryczny obraz i wymagaja gruntow­

nej rewizji. Badania nad stratygrafia tych utwor6w prowadzil Czarnecki (1928,

1933, 1948, 1957), [ednakze praca tego badacza, kt6ra zawierala opraco­

wanie fauny glowonog6w famenu oraz miala bye synteza stratygrafii

tego pietra, nie zostala, w zwiazku ze smiercia autora, ukonczona. W la­

tach ostatnich badania nad stratygrafia tego obszaru podjeli: Koscielniakowska

(1959) dla famenu , Zakowa (1960, 1961, 1962) i Kwiatkowski (1959) dla dolnego kar­

bonu. Z famenu tego obszaru opracowane zostaly trylobity Phacopidae (Osm61­

ska, 1958). Zadaniem autorki niniejszej rozprawy bylo jedynie opracowanie trylo­

bit6w Proetidae, wystepujacych w facji cefalopodowej famenu i dolnego karbonu.

Moga one - jak zauwazyli juz R. & E. Richter (1926, 1951) oraz Pfeiffer (1954),

a co zostalo i tu potwierdzone - oddac duze uslugi stratygrafii. Jednakze brak

opartego na glowonogach stratygraficznego opracowania wiekszosci cytowanych

tu profil6w uniemozliwial czesto autorce okreslenie poziom6w stratygraficznych,

szczeg61nie w6wczas, gdy wystepowaly w nich wylacznie nowe gatunki trylobit6w.

Z tego tez wzgledu podana tu stratygrafia utwor6w Iamenskich, a czesciowo i dol-
I

no-karbonskich, nie moze bye uznana za ostateczna i autorka liczy sie z mozli-

woscia pewnych jej zmian, Z trylobit6w, wspolnych Z obszarem Niemiec, kt6rych

wartosc stratygraficzna nie budzi watpliwosci, wystepuja 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 Iewigitesowyrn (V), C. (Waribole) abruptirhachis (R. & E. Rdchter, 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 ODSLONIF;C

Jablonna. Przekopy, kt6re dostarczyly materialu do rnruejszego opracowania,

usytuowane byly w lesie, po p61nocnej stronie szosy Kielce-Daleszyce, ok. 200 m

na polnoc od miejsca, do kt6rego dochodzi droga ze wsi Kaczyn. Zdaniem Czar­

nockiego (ustna intormacia, przekazana Z. Kielan-Jaworowskiej w r. 1948), famen

w Jabionnie obejmuje wszystkie poziorny, od cheilocerasowego (II) do woklume­

riowego (VI). Najnizsze warstwy famenu leza tu na franie. Famen jest wyksztal­

cony prawie wylacznie w postaci drobnokrystalicznych wapieni, 0 zabarwieniu

czerwonawym, w roznych odcieniach. Tylko warstwy najwyzsze sa seledynowe

lub szarawe. Calkowita miazszosc 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 zostala dotychczas

opracowana. Nad warstwami woklumeriowymi (VI) w Jablonnie leza Iupki skrze­

mionkowane, kostkowe dolnego turneju (poziom Gattendorfia - VII). W warstwach

poziomu gattendorfiowego znaleziono liczne trylobity.
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Gal~zice. Przekop przez utwory famenu zostal wykonany w zachodniej CZ~SCI

Galezic, na p6lnocnym zboczu wzg6rza Ostrowka, ok, 200 m na wsch6d od pagorka

zwanego Todowa Grzaba, Famen na obszarze Galezic zachowany jest w po staci

niewielkich plat6w, wystepujacych na polnocnych zboczach wzg6rz Ostrowka

i Besowka (Kwiatkowski, 1959) i wyksztalcony jest [ako szare, niekiedy rozowe

wapienie. Brak tu franu i poziomu cheilocerasowego, tak j .e poziom prolobite­

sowy spoczywa bezposrednio na wapieniach amfiporowych :i:ywetu. Grubosc Iamenu

jest tu bardzo zredukowana i wynosi nieco powy:i:ej 2 m. Wed lug Czarnockiego

(1928, 1948) wystepuia tu wszystkie poziomy klymeniowe, od Prolobites do Wocklu­

meria. Nad nimi leza lupki turneju i wizen, miej scami wyksztalcony w fac j i

w apienia weglowe go, a wy:i:ej jako lupki szaroglazowe ze szczatkam i ro sl innymi .

Opracowane tu :trylobity Iamensk ie pochodza Z warstw klymeniowych na Ostrowce,

Na ich podstawie udale sie wyd zielle poziomy od Prolobit es do L aev ig ites. Obec­

no se poziomu W ocklllmeria jest prawdopodobna, chocia:i: nie udokumentowana wy­

stepowaniem trylobitow (por. fi g. 4 na S. 61).

Kowala. Przekopy, z ktorych pochodza opi sane tu trylobity , wykonane 7.0­

sta ly na polu gospodar za Barwinka, na poludnie od wsi Kowala i ok . 2 km na

w schod od torow Iinii kolejowej Kielce - Busko. F amen spoczywa tu na Iranie.

W przekopach, wykonanych przez J. Czarnockiego i autorke, stw iordzono obe c­

no se nalwyzszych poziom6w famenu: L aev igites (V) i Woc k Lumer ia (VI), z trylo­

bitami : Phacopidae - Phacops wedek ind i wedekindi R. & E. Richter, 1926, i P ro­

etidae - Cyrtosymbole (Cyrtosym ')ole) pu silla (Giirich, 1896), w przekopie zas

wykonanym przez Z. Kielan-Jaworowsk q stwi erdzono obecnosc poziomu Gat­

tendorfia (VII). Famen wyksztalcony tu je st w po staci wapieni 0 zabarwieniu

czerwonym. Tylko naiwyzsze w arst wy sa wyksztalcone ja ko margle i cza rne

lupki paIne (Czarnocki, 1933, 1939). Zdaniem Czarnockiego, potwierdzonym przez

opracowanie fauny trylobit6w w niniej szej pracy, w Kowali wystepuie stopniowe,

cia gle przejscie mi edzy osadami famenu i dolnego karbonu. Poziom Gattendorfia,

okreslony 1Ju na rpodstawie obecnoscl trylobita Cyrtosymbole (Waribole) abrupti­

rhachis (R. & E. Richter, 1919), wyksztalcony jest rw rpostaci margl:istych, jasnozie­

lonych lupkow.

Czarn6w. Przy drodze miedzy Kielcami i Karczowka wystepuja szaro-zoltawe

wapienie Haste, z 't rY'lobit am i: Trimerocephalus caecus (Giirich, 1896) i Cyrtosym­

bole (Cyrtosymbole) pusilla (Giirich, 1896), reprezentowanymi dose licznie. Na

podstawie podanych gatunkow, wiek tych warstw okreslono jake odpowiadajacy

poziomowi Prolobites (III).

Karczc5wka. Warstwy gornego famenu i dolnego karbonu wystepuia tu w studni

przy drodze miedzy Kielcami i Karczowka, w pobli:i:u ws i Czarn6w. Poniewa7.

warstwy te zostaly stwierdzone na haldzie, trudno ustalic ich nastepstwo, Wy­

rozniono kilka typow litologicznych skal, z ktorych pewne zawieraly trylobity:

1) wapienie szaro-rozowe lub w isniowe, z Tr, caecus i C. (Cyrtosymbole) pusilla.
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a wiec r eprezentujqce zapewne poziom PT~lobites (III) ; 2) lupki margliste biale,

sza r aw e, z wisniowyrni pl amami , w ktory ch znaleziono Ph. w e6ekindi w edekindi

i C. (Wari bole) conifera R. & E. Ri chter, 1926, a zatem odpowiadajqce poziomowi

Laev i gites (V) lub W ocklum er i a (V I) ; 3) sza ro- ro zowy Iupek marglisty z trylobitem

C. (Mi r abol e) kielan ae n.subgen., n .sp ., 0 zaz naczonych pe wny ch cechac h typowych

dla Proetid ae karbonskich: 4) lupek ciem ny, wisniowy, Z C. (?M acr obo l e) d ifferti­

gen a n .sp ., k t6ry t o gatunek rowniez rna pew ne cechy, znane dotyc hczas tylko

u Proetidae karboriskich. Na podstawie k arbonsk iego ch arakteru trylobit6w, wy­

stepuiacych w dwu ostatnich typac h sk a l, rnozna przypuscic, ze tworza on e naj ­

w yz sze w tyro profilu warstwy, nale zac e juz do karbonu dolnego,

L ag ow . Wedlu g Czarnockiego (1928), w okolicach Lagowa wystepuje pelny

profil famenu i dolnego karbonu. Poziom Cheiloceras (II ) spo czyw a tu na f r ani e

(I) i jest wyksztalcony w postaci lupkow m arglistych , z wkladkami w a pi eni prze­

pelnionych glowono gami. Wy ze] le zy podobnie w ykszta! cony poziom Prolob ites

(I ll) . W wapieniach tego poziomu zn alczio no m asowe nagr om adzenia pancerzy

trylobit6w: Tr. cocc us oraz nieco wyze] C. (Cy r to sym bo le ) pusilla i C. (Cyrto-­

symbole) franconica primitiva n .subsp, Po ziom Postprnl obites (IV) wyksztalcony

jest w postaci czarnych Iupkow, z w kl adkami bitumicznych w apieni , w ktorych

r owniez stw ie rdzono obecnosc C. (Cyrtosymbole) pusilla . Wyzsze poziomy fa­

menu - Laer i gites (V) i W ocklumer ia (VI) - wyksztalcone sa przewaznie jako

lupki, niekiedy bitumiczne. Kontakt po ziomu Wocklumeria (VI) i Gattendorfia

(VIl) nie zost a l do tychczas uchwyrony.

Zarem by k . Lagowa. Trylobity w Zarernbach zostaly znalezione w dw6ch

punktach . Jednym z ni ch je st przekop wykonany przez Z. Kielan-vlaworowska na

polu gospodarza Dzia rm agi, usytuowany 8- 10 m na poludnie od niewielkiej

sadzaw ki. W zielonkawych lupkach krzemionkowych gor neg o tur ne ju (w ars twy

zarembiariskie - wedlug Zakowej , 1962) , odpowiadajacych dolriej czesci poziom u

Pericyc!.us (VIII), znaleziono ga tu nek Liobale gl ab r oi.des g la broidp.s R. & E. Rich­

ter, 1949, przewodni dla tego poziomu. Drugi punkt z fauna trylobitowa '11 Zarern­

bach stanowia warstwy lupkow rna rglistvch , 0 harwie czek ola dow e], z bar dzo

drobna fauna , znalezione w st udn i na pcdworzu u gospodar za Dzia r rnagi. Wy­

ste puia tu takze trylobity, charakterystyczne dla poziomu Per icyclus (VII) .

Warstwy te , wed lu g Zakowej (1962), odpowi adaj a do lnernu wize nowi. W warstwach

zarembianskich niektore gatunk i trylobi tow reprezenlowane sa bardzo licznie,

tak ze przez mlode stad ia (prawdopodohnie mera sp is). Warstwy te sa bardzo

in teresujqce pod wzgledern paleontologicznym, poniewaz za wiera ja bardzo rozno­

rodny i bo gaty ilosciowo zespol tryl obi tow, reprezentow any pr zez 5 r odzajow

i 9 ga tu nk6 w. Opr ocz tego , na podkreslenie za slugu la dwa Iakty : 1) najwiekszy

rozwo] w w yrni eniony ch warstwach ro dzaiu Lzobo!e R. & E. Ri chter, 1949, r epre­

zentowanego przez naiwieksza liczbe gatu nkow i osobnikow 2) obecnose rodzaju

Liobole i Liobolina R. & E. Richter, 1951, ob ok siebie, w w arstwach tego sarnego

wieku.
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POROWNANIE PROFILOW FAMENU W JABLONNIE I GALE;ZICACH

Miejscowosci, z ktorych pochodza najpelniejsze serie famenu - Jablonna

Gatezice (Ostrowka) - odd alone sa od siebie 0 ok. 25 km, a proiile ich roznir;

sie bardzo wyraznie, zar6wno petrograficznie, [ak miazszosciami warstw oraz

zespolami Iaunistycznyrni w odpowiadajacych sobie poziomach, Te rozrure w wy­

ksztalceniu obu profil6w sa , bye moze, zwiazane z faktem, lz , w stosunku do

Galezic, Jablonna polozona jest bardziej na wschod, a zatem blizej przypuszczal­

nego obszaru denudacji (Pajchlowa, 1959). Czerwony kolor wapieni Jablonny

wskazuje zatem na silna lateryzacie i przynoszenie duzych Ilosci substancji ze­

lazistych z ladu, Zabarwienie to, kt6re \V Jablonnie wystepuje niemal od poczatku

Iamenu, w Kowali lezace] miedzy Jablonna i Galezicami pojawia sie znacznie

poznie] (ustna informacja J. Czarnockiego, udzielona Z. KieJan-Jaworowskiej).

KORELACJA WARSTW Z TRYLOBITAMI W POZIOMIE GATTENDORFIA

REGIONU KIELECKIEGO

Wobec ub6stwa skarnienialosci w dolnym karbonie G6r Swietokrzyskich oraz

ich zlego naiczescie] stanu zachowania, duze uslugi moga oddac stratygrafii wy­

stepujace ,tu czesto bogate zespoly try:lobi:t6w z .po drodziny Cyrtosymbolinae.

W czasie badan nad fauna trylobitow dolnego karbonu stwierdzono uderzaiacy

fakt, ze w poziomie Gattendnrfia (VII) - --- dolny turne], oznaczonym na podstawie

trylobitow, w zadnym z omawianych stanowisk (Kowala, Jablonna, ?Karcz6wka)

nie znaleziono powtarzajacych sie form . Mo:i:na to tlumaczyc: 1) zajmowaniem przez

okreslone zespoly trylobit6w w tym sarnyrn czasie roznych nisz ekologicznych,

2) wystepowaniem roznych zespolow trylobitow w roznych okresach czasu

(w obrebie jedriego poziomu). Pierwsze z tych wyjasnien wydaje sie malo prawdo­

podobne, poniewaz trudno przypuszczac, ze przy niewielkich odleglosciach dzie­

lacych te stanowiska ani razu nie zdarzyl sie przypadek przemieszczenia sie

pojedynczych przedstawicieli zespolu .4 do niszy zaimowane] przez zespol B. Po­

nadto, w warstwach gornego turneju Galezic i Zaremb k. Lagowa, a wiec sta ­

nowisk lezacych na przeciwleglych krancach ornawianego regionu, znaleziono te

same gatunki, przy czyrn w Galezicach wystepowaly one w soczewkach wapienia

ilastego, zas w Zarernbach - w lupkach krzemionkowych, a wiec mozna przyj'l"

z du:i:ym prawdopodobieristwem, ze zyly one w nieco odmiennych warunkach

srodowiskowych, Bardziej zadowalajace wydaje sie drugre wyjasnlenie, przy czym

mozna by przyjac, ze warunki ekologiczne w poziomie Gattendorfia zmienialy sie

dose szybko i r6wnie szyhko zmienialy sie zwiazane z nimi zespoly trylobitow.

Wydaje sie, ze monotonny i filogenetycznie bliski form om famef.skim zespol

trylobitow z Kowall (Cyrtosymbole (Waribole) abruptirhachis) jest najstarszym

sposrod rozpatrywanych w tej pracy.
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Z A L E Z N O S C FA UNY TRYLOBITOWEJ 00 FACJI

Opisujac Phacopldae farnenskie z poludniowej czesci Gor Swietokrzyskich

(Os molska, 1958) autorka zwr6cila uwage na fakt, ze w synk lin ie kieleckie] , zaj­

mujace] pln.-wschodniq czc:sc regionu ki el eckiego, w kt6rej osady famenu wy­

k sztalcone sa w postaci lupk6w ilasto-marglistych z cienkimi wkladkami wapieni,

wystepuja wylaczni e slepe Phacopidae z rodzaj6w Trimerocephalns McCoy, 1S49,

Dianops R. & E. Ri chter, 1923 i Du cti na (R. & E. Richter, 1931). W zespole tym

s poradycznie ttylk o pojawia'jq sic: niel iczne Proetidae, Natomiast w s ynkl in ie

ga lezick o-dales zy ck ie j , zaimuiace i pld.-zachodniq cz~sf. tego regionu, gdzie famen

w yksztalcony je st w pos ta ci wapieni , z obf'ita Iauna glow onogow a i trylobitowa,

wystepuia wylacznie Proetidae z normalnie rozwinietymi oczami , nalezace do

podrodzajow: C. (Cyr to symbole) R. Richter , 1913, C. (Wari l)ol e) R. & E. Richter,

1926 i C. (C al yb ol e) R. & E . Richter, 1926, zas z Pha cop id ae wystepuia tylko dwa

gatu nki : Pha cops Emmrich , 1839, z dobrze ro zwinietymi oczami (w najwyzszych

poziomach f'amenu). Brak natomiast W obu w ymieniony ch wyzej typach osadow

Iamenskich slepych rodzaj6w Proetidae, jak: Drev ermannia R. Ri chter, 1!l09,

Cha unop r oet us R. & E. Richter, 1919, Typh l,oproetll.s R. Ri chter, 1913, wyste pu ja ­

cych za r rrw no na w sch 6d , jak i na zachod od om awianego obszaru.

Zaobserwowane f akty nie pozwalaia watpic, i e istnieje zaleznosc miedzy

obecnoscia OCW u trylobit6w I arnensk ich a racja, a wiec odpowiadajacymi jp-j

warunkami ekologi cznymi . Wapienie klymeriiowe z Proetidae 0 oczach norma!­

nych , w yst epuiace w sy nklin ie ga lezick o-da leszyck ie j , w sk azuja na ist nienie tu

w famenie progow po drn orskich (Pai chlow a, 1959), w ktorych rejonie wystepow ala

bogata faun a dobrze n aswietlonego morza otwartego. W otaczajacych te progi

gle bs zych parti ach morza, 0 gorz e j naswiet lonyrn dn ie, osadzaly sic: gr u be kom­

pleksy ilasto-marglt stych osad 6w pelagi czn ych, z bardzo uboga Iauna, w kt6rej

stosunkow o li czn e sa jedynie slepe Phacopi dae.

T akie sa m o zj awisko jak w G6ra ch Swi etokrzysk ich , ch ociaz mmej wyrazrue

zaznaczone (por. tabel a 5 - st r. 80/8 1), ob serwuje sie w srod opracowanych przez

Maksimowa (1955) t rylobitow Iamenskich Uralu p61nocnych Mugodzarow,

W utworach w apiennych teg o okresu (gl6wnie wapienie ilaste) wystepuie fauna

mi eszana, zlozona zar6wno z Pha copidae , jak i Proetidae, przy czym ze spol ten

charakteryzuje sie przewaga ilo sciowa (ilo se okaz6w i rodzajow) form z oczami

nieco zredukowanyrni: Diensti na , CrlJph ops , Nephranops, C. (Calybole) (? ) , lub

normalnie ro zwinietymi: Phacops, C. (W ar i bol e), C. (Cyrtosymbole), Perliproetus, ­

nad formami zu pelnie slepymi: Tr imer ocephalus, Dranops, T yphlopTQetus, ChauTlo­

proetus. W utworach ilastych natomiast , wystepujacych w polnocnych Mugod zarach,

zn aleziono w ylacznie slepe Phacopidae (D ur.tl1la, Tr imerocephalus, Dianops) i [eden

gatu nek Proetidae (Dreve rmannia ninae Maksimova) ro wniez slepy. Maksimowa

(1955), W rozdziale poswieconym przyczynom wystepowania redukcji OC 7:U u try­

lobitow famenskdch, podkresla , ze ,pewne fakty - jalk obecnose w osadach s zc zat­

k 6w r oslin ladowych lub przedstawicieli gr up zwierzat wystepujacych w wodach

naswietlonych - wskazuia na przybrzezny charakter osad6w, zawierajacych
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opisane przez te autorke trylobity. Zdaniem Maksimowej, wskazuje to na zwia­

zek redukcji oczu z zyciern w warstwie przydennego mulu, nie zas z glebokoscia

morza. Nie wyklucza jednak przy tyrn , ze redukcja oczu mo gla bye spowodowana

rozmaityrni przyczynami. R. Ri chter (1913, 1956), rozwazajac ob ie przyczvnv ro­

dukcji oczu , przy jmuje, ze zyc ie w warstwie przydennego mulu rnoglo istotnie

spowodowac redukcie oczu. Poniewaz w poludniowej czesci Gor Swietokrzyskich,

w str efie plytszej , osadzal y sie wapi enie, zas w glebok ie] lupki ilas tc -ma rg lis te ,

trudno zdecydowac, kt6ry z dw6ch czy nnikow: slabe naswietlenie dn a, czy te z jego

zamulenie, zad ecyd owal 0 istn ien iu ubng iego zespolu Iauny, w ktorym dominowa!y

tr ylobity pozbawione oczu.

UWAGI 0 Z A LEZNOSCI MlEiDZ Y ZM IENNOSC IA A WYGASANIEI\1

POZNOPALEOZOIC ZNYCH PROETIDAE

W ,gr upie poznopaleozoicznych P roetidae obserwuje sie sze reg zjawisk , ktore ­

zda niern niektorych autorcw (Gheyselink, ] 937; Erben, 1961) - sa symptomami

zhlizaiacego sie wy mar cia tryl obitow . Do tych obi awow zaliczyc mo zna m .in.

ude rzajaco duza zrniennosc gatunkow a, obserwowana takze w niektorych zespo ­

lac h trylobi tow w poznyrn pale ozoiku. W Gorach Swietok r zys k ich zjawisko to

m ozna zaobserwo wac szczegoln ie wyraznie na m ateriale z dolnego karbonu (po­

ziom Peri :'ycl us) 'W Zarembach . Ch arakterystyczna cec ha wspomnianego zes polu

jest du za ilosc gatu nkow dotychczas nie zna nych. Liczne sa takze okazy , ktore ­

mi mo zad owala jacego stanu zac howania - t rudno zaliczyc do ktore gos z wy­

stepuj acych obok siebie ga tunkow, Ni eki edy sprawia te z trud nosc nawet okre­

slenie ich przyn al ezno sci roclzajowej'
l
Zj aw isko w zr ast ai ace] zmi ennosci gatu nkowej

w krytycznych mom enta ch ew olucj i bylo obs er wowane tak ze i w in nych gr u pach

zwi er zecych, Niek iedy poprzed za ono moment wygasn iecia szczepu. Jak wykazal

Si mps on (]9 44, s. 214; 1955, s. 2P1), zjawisko to ni e rna ni c wspolnego z tzw .

"zmiennosciq st a r cza" , le cz .zwiqzane jest z faktem, ze pr zy k u rczen iu sie i za­

nikani u odpowiedniego srodowiska moze wystapic zw iekszenie zmiennosci , ktoru

rna charakter ekspl oracyjn y. .Iesl i nowe , wolne srodowisko jest dostepne dlli

k toreis linii , m oze nast apic ponowna radi acia i pow stanie nowe j grupy . W pr ze­

ciwny m przyp ad ku nast epuje wygasn iecie,

Zj awi sko to llus trui a dose dobrze f'akty, zaobse rwo wane w historii P roetidae.

Podr odzina Cyr to symbolinae w fam enie opanowala srodowisko, odpowi adai ace

wapiennej facji cefalop odowej. Na ostatnie poziomy tego pietra (V i VI) przy­

pada najwiek sza Hose zn anych gatunkow Cyrtosymbolinae, Zmianic w ar unk6w

srodowiskowych obszarow, objetych fa cja cefalopodow a, jaka nastapila na pr ze­

lom ie fam enu i dolnego karbonu , towarzyszy rowniez wyrazny kryzys w ew o­

lucji Cyrtosymbolinae. Nielicznym przedst awdcielom tej grupy .(podrodza je :

Macrobo le , War i hole; roclzaje: Drevermannia, Typhloproetus) udalo sie jed nak

przeniknac do te go nowego srodowiska i opanowae [e , daiac po czatek ponownej

radia cji. Gd y z kolei w mlodszym, dolnym karbonie srodowisko to , odpowiadaiqce

bi ofac ji cefalopodowe], zac zelo zanikac, w vst ap ila jponowna proba szuk ania nowych ,

w olny ch arealow. Ta faza ewolucji Cyrtosymbolinae odpowiada wspomnianemll
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na wstepie gwaltownemu zwiekszeniu sie zmiennosci . W tyro przypadku pr6ba

ta nie zostala uwienczona calkowityrn powodzeniem. Powodem tego , [ak sili wy­

dale, moglo bye opanow an ie jedynego do stepnego srodowiska, odpowiadajq cego

litofacji wapienia weglowego, przez inna gru pe P roetacea .- Phillipsiidae, zapewne

lepiej przystosowana i mogaca z powodzeniem konkurowae z Cyrto symbolinae.

Ze pr6by opanowania tego srodowisk a byly czynione, sw iad czy obecnosc w wi­

zen ie , w litofacj i wapienia weglowego, obok Phillipsiidae, rodza ju Liobole , kt6ry

zapewne odznaczal sie naiwieksza w podrodzinie Cyrtosymbolinae zdolno scia

przy stosowywania sie.

REDUKCJ A O C Z U A WYGASANIE PROETIDAE

Zdaniem n iektorych autorow (Erben, 1958), obserwow ana do se czesto u po zno­

paleozoicz nych Proetidae stopniowa redukcja oczu , po cza tkowo adaptatywna , z cza ­

sem stale sie hyperspecjalizacjq i jest objawem t zw. ty politycznej fazy ewolu cj i

t.ej grupy. Poglad ten wydaje sie by e spr zeczny z faktem, ze -aczkolwiek istot ni e

w poziomach VII i VII I ilosc r odzaj6w slepych jest wyrazn ie w ieksza - w po­

ziomie IX, a wiec t uz przed wygasnieciem P r oetidae, liczba slepych rodza jow

m aleje , za s obok zachowanych nieliczny ch form z oczami, pojawiaia sie nowe

rodzaje, sla bo wprawdzie zroznicowane, lecz 0 du ze] ilosci osobnik6w, ktore takze

maia zachowany plat wzrokowy oka (por . s. 84).

OGOLN E U W A G I DOTYC Z J\C E O NTOGENEZY. M O R F O LO GII I SySTE MATYKI

CYRTOSYMBOLINAE H UPE

Zgromadzone trylobity Iarne nsk le i do lno-k a rbons ki e G6r Swietokrzyskich daly

moznosc przesledzen ia pewnych zrni an, zachodzacych w morfo1ogii pancerza pod­

czas ro zwoju ontogenetyc znego. Material dla tych obserwac ji stan ow ily male (od

0,8 mm) kranidia , policzki i pygidia , po chodzace z wylinek osobnikow, r eprezcn ­

tuiace prawdopodobnie stadi um rneraspis i holaspis, a nalezace do nastepuiacvch

gatunk6 w:

Cyrt osymbole (Cyrtosymbole) got ica R. & E. Richter, 1926 - fam en (pl . IT,

fi g , 1, 2; text-pl. II , fig. 1-5) ,

C. (Cyrtosymbole) pusiHa (Gurich , 1896) - famen (pl . I , fig. 1,4 ; text- pl . I ,
fi g. 4-7) ,

C. (Cyrtosymbole) francollica n ova n.subsp. - fa men (pl . V, fig. 3, 5),

C. (Waribole) conifera R. & E . Ri chter, 1926 - ramen (pl . VIII, fig. 2, 4, 5, 7),

C. (Waribole) octoiera altera n.subsp. - fa men (pl. IX , fig, 1-3) ,

C. (Waribol e) abruptirhachis R. & F.. Richter, 191fl - karbon (tex t- pl. VII,

fi g. 1, 2, 4, 5),

C. (Macrobole) laticampa n .sp, - k arbon (pI. XI , fi g. 1, 2),

C. (Macro bole) br evispina n .sp. - k arbon (pI. XIII, fi g. 3-5),

?Formonia sp , - karbon (pI. XVII, f ig . 6-8),

L iobol ina apodemata n.sp , - k arbon (pl. XV, f ig . 10, 11),

Liobole zar embiensi s n.sp . - - k arbon (pl. XV, fi g. 5- 7),

Liobole sp . c _.- karbon (pl. XV, fi g. 3).
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W wyniku przeprowadzonych badan stwierdzono, miedzy innymi, ze naj ­

mlodsze znalezione stadia meraspis przedstawicieli Cyrtosymbolinae charaktery­

zujq sie zaostrzonym z przodu kranidium oraz pygidium z zaznaczonym wcieciem

larwalnyrn, wystepuiacym na limbusie , w przedluzeniu osi pygidialnej . Obie vrs»,
mienione cechy zanikajq w czasie wzrostu osobnikow.

W rozprawie niniejszej poczyniono rcwniez pewne obserwacje, dotyezace

ornamentacji pancerza. Przyjeta przez autorke systematyka zgodna jest w zasadzie

z systematyka zastosowana przez R. & E. Richter i W. Struve iW "Treatise on

Invertebrate Paleontology" (1959). Podano takze ipogIqdy autorkd na fHogenez«:

niektorych rodzaiow podrodziny Cyrtosymbolinae (por. tabela 7 na s. 92).

W czesci systernatyczne] opisano 51 form, z lotorych 20 stanowi nowe gaturrki

Iub podgatunki, zas 26 oznaczonych zostalo tylko do rodzaju. Ponize] podano

diagnozy w szystkich nowych gatunk6w i podgatunk6w oraz [ednego podrodzaju,

Cyrtosymbole (Cyrtosymbole) franconica primitiva n.subsp.

(pl. III ; IV , fig. 1-4 ; text-pl. III, fig . I, 2)

Diagnoza. - Zarys glabelli gruszkowaty. Limbus przedni slabo zaznaczony.

Pierscien potyliczny nie zwezajacy sie ku bokom. Platy powiekowe waskie (tr.).

Policzek ruchomy dose stromy, ze slabo zaznaczonym kantem otaczaiacym oko,

Pygidium plaskie, prawie polkoliste, Limbus nie odgraniczony od platow pleural­

nych. Os rna 8-9 pierscieni. 5-6 zeber na platach pleuralnych. Ornamentacia

cranidium w po staci siatkowatei, Pol!czek ruchomy i pygidium pokryte guzkami,

niekiedy zlewajqcymi sie i tworzacymi ornarnentacje siatkowata.

Cyrtosymbole (Cyrtosymbole) franconica n ova n.subsp .

(pI. V, fig. 1-6 ' text-pI. III, fi g. 3-6 ). ,
. Duurnoza. - Przednia czesc gla belli siln ie w ypukla. P laty po wiekowe pol­

koliste, szer ok ie (tr.), Pierscien potyliczny lekko zw ezaj acy sie ku bokom. Po­

li czek r uc homy strom a op ad aj acy k u dolowi, z w yraznyrn kantem ot a czajqcym

ok o, P ygid ium sil riie skle pione, ni eco wydhizone, z za znaczonym limbusem. Os

rna 9-1 0 pierscieni. Na pl atach pleur alnych 7- 8 zeber. Ornamentacj a sia tk ow a ta ,

zaz naczona na powierzchni cefalonu i pygidium.

Cy rtosy m bole (C al.y /> ol e) rad.iata n.sp .

(pi. VI , fi g. 1- 5; text-pI. IV, fi g. 4, 5)

D i agn oza. - Cefalon polkolisty, lekk o sklepiony pop rzec znie. Li mbus przed ni

podcia gniety k u gor ze. Gl abella . w ydluzona, zw ezajaca sie k u przodowi , mi ed zy

S3 przewezona, Bruzdy bo czn e gle bok o wciete, Platy powiekowe 0 silnie wygie ­

tyrn za rysie , umieszczone w polowie dlugosc i gla bell i. P r zednie i tylne ga lezie

szwow twarzow ych silnie dywer gentne. Oczy do se du ze. Pygid iu m z prom ie nisc ie

ulozonyrni zebrarni, Duplika tur a cefalonu i pygidium bardzo sze r oka. Ornamen­

tacja delikatna, siatkowata.

13 Act a P a lae on tologica Polonica Nr 1- 2
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Cyrtosymbole (Waribole) octojera altera n.subsp.

(pl. IX, fig. 1-6 ; text-pl. V, fig. 3-5)

Diagnoza. - Glabella z przodu niece zaostrzona. Bruzdy osiowe przy platach

powiekowych zanikajace, Tylne katy glabelli oraz krance plerscienia potylicznego

silnie obnizone,

Cyrtosymbole (Waribole) prima n.sp.

(pl, VII , fig. 1-3 ; text-pl. VI , fig. 5, 6)

Diagnoza. - Glabella szer ok a, zwezaiaca sie ku przodowi. Bruzdy boczne

nie zaznaczone. Limbus przedni bardzo waski (Iong.) , silnie podgiety ku gorze.

Pierscien potyliczny lekko zwezajacy sie ku bokom. Platy powiekowe bardzo

szerokie (tr.), Policzek ruchomy z silnie podgietym ku g6rze limbusem bocznym

i duzyrn okiem. Pygidium otoczone waskim, wypuklym limbusem. Guzkowata

ornamentacja pokrywa niekt6re czesci pancerza.

Cyrtosymbole (Waribole) secunda n.sp.

(pl . VII, fig. 4-7; text-pl. VI , fig. 7)

Diagnoza. - P~aty powiekowe tr6jkqtne, W czescl srodkowej zaglebione. Po­

liczek ruchomy z zaznaczonym ostrym kilem, przebiegaiacyrn wzdluz duzego oka.

Pygidium z lekko zaznaczonym limbusem i plaska duplikatura. Pancerz pokryty

doS(: du i.ymi guzkami,

Cyrtosymbole (Waribole) granulata n.sp.

(pl. VI, fi g. 7, 8 ; text-pl. VI , fig. 2-4)

D iagnoza. - Glabella zwezajaca sie ku przodowi, zTekko 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 (Macr obole) lat icampa n.sp.

(pl. XI , fi g. 1-5)

Diagno za. - Glabella wydluzona , lekko zwezaiaca sie ku przodowi, Pierscien

potyliczny szeroki (long .). Pole preglabellarne r6 wne, szer ok osci (long.) pierscienia

potylicznego. Limbu s przedni pl aski. Platy powiekowe w askie (tr.), polozone

w po lowie dlugosci gla belli. Policzek r uc homy, z dlugim, sieg a jacym pygidium

kolcem. Zarys pygidium paraboliczny, os sze roka (tr.), gwa lt cwnie zwezai aca si p,

ku tylow i.

Cyrtosy m bole (Macrollo le) brevispina n. sp,

(pI. XIII , fig. 2-9 ; text-pl. VIII , fig . 1, 2)

D iagnoza. - Glabella z przodu szeroko zao kraglona . Li mbus przedni w y­

puk ly. Pi ersci eri po tyliczny z zaznaczonyrni p latami poty li czny m i. Przednie galezie
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szw6w twarzowych kr6tkie , silnie dywergentne. Policzek ruchomy z krotkirn

kolcern. Os pygidialna. tgwaltownie zwezaiaca sie ku tylowi, rna [edenascie pierscie­

ni. Listewka zao siowa slabo zaznaczona. Kranidium pokryte ges ta, drobna granu­

lacja,

Cyrtosymbole (? Macrobn.lej differtigena n.sp,
(pl. XII, fi g. 3- 5; text-fig. 5 B)

Diagnoza. - Glabella wydluzona, zwezaiaca sie ku przodowi, jej prz6d za­

okraglony. Pierscien potyliczny szeroki (long.), nie zwezaiacy sie dystalnie, Pola

preglabellarnego brak. Limbus przedni w as k i, podgiety ku gorze, Platy powie­

kowe waskie (t r .), w polowie dlugosci gla bell i. Policzek ruchomy szerok i (tr.) , [e go

postero-Iateralny kat wydlu zony, wydety. Powierzchnia wzrokowa mala, ni sk u.

P ygidium 0 za rysie parabolicznym, bez lim busa. Os szeroka (tr .), silnie zwezaiaca

sie ku tyl owi, rna dz iewiee plerscieni,

Cyrtosymbol.e (Mimbole j n.subgen,

Dia gno za. - Glabella wydluzona , z przodu zaokraglona, z lekko zaznaczonymi

bruzdami bocznymi. P ierscien potyliczn y nie zweza jacy sie (lon g.) dystalnie, Platy

powiekowe niewyrazn ie zaznaczone, nieco poza polowa dlugosci glabelli. Policzki

stale szerok ie (tr.). Re gion preglabellarny szerok i (tr.), Limbusa przedniego brak:.

Tylne galezie szw6 w twarzowych dlugie i nieco dywergentne. Przednie galczie

szw6w twarzowych od y do ~ kr6tkie i dywergentne, od ~ do a bardzo dlugie,

konwergentne, Powierzchnia wzrokowa oka du za i tylko nieznacznie wypuk la.

Kolec policzkowy dlugi, zaostrzony. P ygid ium polkoliste, z niewyraznie zaznaczo­

nym limbusem. OS' Jsilnie zwezaiaca siE: ku ty low i, rna dziesiee wypukly ch pierscie­

n i. Szesc zeber na pl atach pleuralnych . Bruzdy pleuralne i interpleuralne ws­
razne.

Cyrtosymbol.e (l\1i rabol. e) ki.elan ae n.sp.

(pI. X, fi g. 7)

D ia gnoza - jak dla podrodza ju.

T yphloproet us kozlowskii n.sp,

(pl . XV II , fig. 2; text -pI. VIII , fig . 4)

D iagnoza. - Kranidium z przod u zaostrzone . Glabella silnie sklep iona po­

przecznie, w polowie swej dl ugosci przewezona, Tylne bruzdy boczne (Sl) odci­

naja platy bazalne (L I ) . Pierscieri potyliczny zwezajacy sie dystaln ie . Platy po­

wiekowe niewyraznie wyodrebnione, z zaznaczonym szcza tkowym waleczkiem 0 <:7.­

ny m. ,P oli czk i sta le szerokie (t r .). Przednie i tylne galezie szw6 w twarz owych silnre

dywergentne . Pancer z pokryty drobnymi guzkami.

13'
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?Typhloproetus iIn gv,stigenalis n.sp.

(pl. XVII, fi g. 9 ; text-pl. VIII, fig. 6)

Diagnoza. Zarys przedniego brzegu kranidium silnie w ygiety, Glabella

ksztaltu gr uszk ow atego, z trzema parami bruzd bocznych. Bruzdy osiowe, od

bruzdy potylicznej do Sa, hardzo sla bo widoczne, ku przodowi po glebiaja sic ,

Pierscien potyliczny zweza si~ ku bokom. Pole preglabellarne niemal rowne sze­

rokoscia (long.) pierscieniowl potylicznemu (long.). Pollczki stale bardzo waskie

(tr.). Szwy twarzowe niemal proste, ku przodowi nieco dywergentne. Plat6w po­

wiekowych brak.

Formonia con vexa n.sp,

(pl. XVII, fig. 3, 4; text-pl. VII, fig. 9; text-fig. 6, 1)

Duumoz«. - Cefalon w profilu podluzn yrn silnie wypukly. Na przednim brze­

gu kranidium dose dlugi, Iukowato wygiety 'k olec. Glabella dluga, waska, ZW~­

zajaca sie ku przodowi. Bruzdy osiowe plytkie. Tylko tylne bruzdy boczne (St)

zaznaczone. Policzki stale szerokie (tr.). Platow powiekowych brak. Szwy twa­

rzowe proste. Pcliczek ruchomy szer oki (t r .), z niezwykle dlugirn kolcem. Oczu

brak.

, Drev er manniu morallica m i n uta n .subsp.

(pl. X , fig. 4-6; text-fig. 7)

Diagnoza. - Glabella wydluzona , k sztaltu palcowatego. Tylne hruzdy boczne

(S j) odcinaia platy bazalne (L 1) . Platy powiekowe slabo zaznaczone . l'oliczki stale

szerokie (tr.). Przednie i tylne galezle szw 6w twarzowych lekko dywergentne.

Policzek ruchomy 1. kr6tkim kolcern, Oczu brak, Pygid ium polkolis te, z lekko

w ypuklyrn, waskim limbusem.

L i obo!i n a p,aev ia n .sp.

(pl . X II, fi g. 2)

Diagnoza. - Cefalon polk olisty, Gl a bell a p r awie pr ostokatna, P oli czki st al e

bardzo w ask ie (tr.). Bruzd y osiow e zanikajqce. . Bruzda potyliczn a nieco wcieta,
Pla tow powiekowych brak, Policzek ruchom y z zaok raglonyrn k atern tyln ym. O C7.U

brak. Pygidi urn p6lkoliste , z szeroka (t r.) osia, ni ewyr azn ie odg raniczona w tylne]

czesci od reszty pygidiurn. Bruzdy mi ed zy piersc ie n iami osi oraz bruzdy pl eu ra lne

i in terpleuralne niewidoczne. Platy pleuralne lekko sk le p ione.

Liobolina apodemata n .sp.

(pI. XII, fi g. 1; XV, fi g. 9-11 ; XVI, f ig. 5; text -pl. IX , fi g. 1- 3)
I

D ia gno za. - Glab ell a ksztaltu walcowa tego. Bru zdy b oczne nie zaznaczone.

Bruzdy osiowe w idoczne t yl ko w przed ni e j czesci k r an id ium . Bruzda potyliczna

b ardzo slab o zaznac zona. Tylnej bruzdy br zeznej brak, Na wewnetrzne] powierzchni
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tylnej krawedzi pierscienia potylicznego umieszczona para wyrostk6w, przypomi­

naiacych apodemy. Plat6w powiekowych brak, Pygidium ksztaltu parabolicznego.

Limbus slabo zaznaczony. Os plaska , sze r ok a (tr.) , jej tylna czesc wyraznie od ­

dzielona od reszty pygidium , Platy pleuralne ku tylowi opadajqce, poprzecznie

s il n ie sk lep ione.

L iobole zar em bie nsi s n. sp.

(pl. XIV, fig . 1, 2; XV, fig . 5-8 ; XVI , fig . 2, 3; text-pl. IX, fig . 4, 5)

D ia gnoza. - Glabella ' prawie prostokatna , nieco przewezona miedzy S3' Przedni

b r zeg kranidium ni e co podgi ety ku gorze. Region preglabellarny waski (long.) ,

wklesly. Limbusa brak . Platy powiekowe lekko zakrzywione, dlugie (Iorig .), nieco

przesuniete ku przodowi, Limbus tylny bardzo dlugi (tr.), zagiety ku tylowi.

Liobole bar illi f or mis n.sp.

(pl. XIV, fig. 5)

D iagnoza. - Gl abella szer ok a , k sztaltu barylkowatego. Trzy pary bruzd bocz­

n ych wyraznie zaznaczone. Pierscien potyiliczny poprzecznie wypukly. Kranidium

z przodu szeroko zaokraglone. Platy powiekowe w polowie dlugosci glabell i. Po­

liczki stale Isil n ie obnizaiace s ie ku tylowi.

D iacoryphe strenuisp ina n.sp.

(pI. XI , fi g. 6; XII , fi g. 6, 7; text-pI. VII, fig. 8; text-fig. 5 .4)
I

Diagnoza. - Bruzdy osiowe slabo zaznaczone. Bruzda potyliczna plytka. Pole

preglabellarne szerokie (long.) , nieco wklesle, Platy powiekowe bardzo waskie (tr.) ,

umieszczone w polowie dlugosci gla belli . Policzek ruchomy z malym okiem i silnym

gr u bym kolcem.

rA JIbllI KA OCM¥ JIbCKA

CYRTOSYMBOLINAE (TRILOBITA) J13 et>AMEHA J1 HJ1:>KHEfO KAPBOHA

CBEHTOKP:>KJ1CKJ1X fOP (IIOJIbIIIA)

BBEIl:EHJ1E

HaCTOHI.I.\aH 39MeTKa nOCBHI.I.\eHa TPHJI06HTaM ceueacraa Proetidae Salter 1864,

n O,l1CeMeHCTBa Cyrtosymbolinae Hupe, 1953, RbIcTyn aIOI.I.\HM B CJIOHX (jJaMeHa H HHJK­

Hero Kap60Ha IOJKHOH q aCTH CBeHTOKpJKHCKHX fop. J13 ¢aMeHa anr op ura On HCaJIa

10 BH,l10B H n0,l1BH,l10B, H3 KOTOpbIX 7 npH3HaJIa HOBbIMH. HHJKHe-KapGoHcKHe TpH­

JI06HTbI nora paaoaa OTHeceHbI K 15 BH,l1aM, cpezta KOTOpbIX 13 HOBbIX.
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XAPAKTEPMCTMKA OTJI02KEHMn <%>AMEHA M HM2KHErO KAPBOHA

CBEHTOKP2KMCKMX ros

OTJI01KemUI ¢aMeHa CBeHTOKp1KHCKHX fop asrcrvnaror B ,l:\BYX naneoreorpadm­

'IeCKHX panoaax - ceaepaosr H I01KHOM (¢Hr. 1 na CTp. 54), B KOTOpblX OHH pa3JIw·!HO

pa3BHTbI. B ceaepaox paaoae asrcrynaror OTJI01KeHHH MOIQHOCTbIO B HeCKOJIbKO COT

M eTpOB, CJIaHI.\eBaTO-H3BeCTKOBble, C y6oroM cPayHOM, cpezn« KOTOpOM xante acero

nonananncr, cnensre TpHJIo6HTbI ceMeMcTBa Phacopidae (OcMyJIbCKa , 1958). B 101K­

HOM panoae CBeHTOKp1KMCKHX fop, B CHHKJIHHaJIH faJIeH3Hqe-.ZJ:aJIeIIIHqe, BbICTy­

rraer KOMnJIeKC MOIQHOCTblO B lIeCKOJIbKO MeTpoB KJIHMeHvIeBbIX H3BecTHHKoB, ofipa­

30BaBIIIHXCH na nO,l:\MopCKHX noporax (IIaMxJIeBa, 1959), C OqeHb 06HJIbHOM ¢ ayHoM,

cpezm KOTOpOM MHOrOqHCJIeHHble TpHJI06HTbl, OTHoCHIQHeCH K noncenekcray Cyrto­

symbolinae. OTJI01KeHHH sroro THna 6bIJIH HaM,l:\eHbI, Me1K,l:\y rrpo-noa, B I'anenannax,

KOBaJIH, .ff6JIOHHe H B Jlaroae, H3 KOTOpbIX TO MeCTHOCTeM onncam.r TyT Tpl1JI06HTbi

¢aMeHa. B I'aneaaanax (¢Hr. 4 na CTp. 61) H B KOBaJIH yCTaHOBJIeHO astcrynaaue

TOJIbKO aepxnero ¢aMeHa (OT III ropH30HTa no VI), B .ff6.lIoHHe 1Ke (¢Hr. 3 aa CTp. 59)

11 OKpeCTHOCTHX Jlarona asrcryrraer nOJIHbIM npO¢HJIb ~paMeHa (OT II ropH30HTa

)l;o VI).

Ha ¢aMeHe aaneraer Bo06IQe COrJIaCHO Kap60H, 06pa30BaHHbIM B ¢aqHH HJIHCTbIX

I1JIH KpeMHHcTbIX CJIaHqeB, C oxem, y60roM ¢ayHoM, cpezra KOTOpOM HaH60JIee 06HJIb­

HO npencraanensr TpHJI06HTbI. Ha HX OCHOBe ynanocs yCTaHoBHTb HaJIHqHe B I01KHOM

qaCTH CBeHTOKp1KHCKHX fop HH1KHerO TypHe (ropH30HT VII, CM. Ta6. 1 - CTp. 56/57),

pasno KaK aepxaero TypHe 11 HH1KHerO B113e (ropH30HT VIII, CM. Ta6. 1).

3ABMCMMOCTb TPMJIOBMTOBon <%>AYHbI OT <%>AUMM

OnHCbIBaH Phacopidae H3 I01KHOi'I qaCTVl CBeHTOKp1KHCKHX fop (OcMyJIbCKa, 1958)

aBTopIIIa VlMeJIa Y1Ke B03M01KHOCTb 06paTJ1Tb BHHMaHHe aa ¢aKT, ~ITO B KeJIel.\KoM

CHHKJIVlHaJIVl, rne OTJI01KeHJ1H ¢aMeHa 06pa30BaHbJ B BVl,l:\e CJJaHqeBaTo-H3BeCTHH­

KOBOM ¢aqVlVl, asrcrynaror I1CKJIlOqVlTeJIbHO cnensre Phacopidae PO,l:\OB Trimeroce­

phalus R. & E . Richter, Dianops R. & E . Richter, Ductina R. & E. Richter. B nOM

cOBoKynHocTI1 nOHBJIHIOTCH JII1IIIb cnopanaxecxn HeMHOrOql1CJJeHHbJe Proetidae.

Me1K,l:\y TeM, KaK B raJIeH3I1qKO-,l:\aJIeIIIl1qKoM CI1HKJJI1HaJJI1, r,l:\e ¢aME'H 06pa30BaH

¢aql1eM KJII1MeHVleBbJX 113BecTHHKoB, BblcTynalOT nOqTI1 I1CKJIlOqVlTeJJbHO Proetidae,

C XOpOIIIO pa3BI1TbIMI1 rJIa3aMI1, a Phacopidae asrcryrrasourae B casrsrx BepXHI1X ro­

pl130HTaX ¢aMeHa npencraaneasr TOJIbKO ,l:\ByMH BI1,l:\aMI1 pona Phacops Emmrich,

paBHbIM 06pa30M C XOpOIIIO pa3BVlTbIMI1 rJIa3aMI1. 3aMeqeHHOe HBJIeHl1e He BbI3bI­

aaer COMHeHVlH, 'ITO CYIQeCTByeT 3aBI1CVlMOCTb Me1K,l:\y HaJIVlqVleM rJIa3 a ¢aqueM,

11 CJIe,l:\OBaTeJIbHO OTBeqalOIQI1MVl eM 9KOJIOrl1qeCKVlMH yCJIOBHHMVl.

KJIVlMeHVleBble Vl3BeCTHHKVl, coziepxcaunre Proetidae C XOpOIIIO pa3BVlTbJMVl rJI3­

3aMVl, cooreercrsyror, no scea BepoHTHoCTH, OTJI01KeHVlHM orxpsrroro MOpH XOpOlIIO

ocaeutenaoro, 11 HBJIHIOTCR nOBH,l:\HMOMY MeHee rJIy60KHMH OCa,l:\KaMH, qeM rpyfiste

KOMnJIeKCbI VlJIVlCTO-MepreJIHCTbIX OTJI01KeHVlM.

ConOCTaBJIHR ¢aMeHcKHe TPVlJI06VlTbI CBeHTOKp1KVlCKI1X fop H "YpaJIa, a TaK1Ke

ceaepxsrx Myrozrxcap (Ilepaa, 1915; MaKcHMoBa, 1955), aBTopIIIa 3aMeTVlJIa, 'ITO ycra-
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·H OBJIeH H Oe nsnne aaneane MOJKHO TaKJKe Ha6JI1o~aTb aa Tepp11ToplHl C.C.C.P., on­

HaKO OTMe'laeTCSI OHO MeHee OT'IeTJI11BO (CM. Tao. 5 _. CTp. 80/81). B 113BeCTHSlKOBbIX

06pa30BaH11S1x ¢aMeHa (rJIaBHbIM 06pa30M 11JI11CTbIX 113BecTHSlKoB) asrcrynaer CMe­

nranaaa ¢ayHa, COCTOSlll\aSl paBHblM 06pa30M 113 Proetidae, KaK 11 Phacopidae,

np11'1eM coaoxyrmocrs 3Ta xapaicrepaayercs KOJI11'1eCTBeHHbIM npe06JIa~aHHeM ¢OPM

C rJIa3aM11 - nan ¢opMaM11 CJIenbIMH. MeJK~y TeM, B 11JI11CTbIX OTJImKeH11S1X (ceaep­

nsre Myronacapsr) Hatf~eHo 11CKIO'I11TeJlbHO cnensre Phacopidae 11 O~11H B11~ Proetidae

- Tome c.nenon. MaKC11MOBa (1955), paccstarpnaaa np11'1I1Hbl pe~YK~H11 rnas y TpH­

.iI0611TOB, npH3HaJIa, 'ITO CJIe~yeT HX CB1l3blBaTb rJIaBHblM 06pa30M C 3a11JIeH11eM naa,

np"HHMaSl ozmaxo B03MomHOCTL B03~etfcTB11S1 B TO me BpeMH 11 ~pyr11x ¢aKTopOB

cpensr, ITo P. Pnxrepy (1913), rJIaBHOy. np11'1J1H0I1 pe~YK~H11 rJIa3 y Tp11JI06HTOB

6blJla 60JIbWaH rJIy611Ha H CBH3aHHoe C 3TOM cJIa60e OCBell\eH11e zma. BB11~y Toro, 'ITO

B CBeHTOKpmHCKHX Topax B 60JIee MeJIltHX 30Hax OTJlaraJIHCb H3BecTHflK11, a B 60JIee

rJIy6oK11x 11JI11CTble ocamca, - TPY~HO peW11Tb, KOTOpbltf 113 ~BYX paccsrarpaaaesrsrx

¢aKTopOB 11rpaJI TyT peuraroniyro pOJIb.

CJIe~yeT nO~'1epKHYTb, 'ITO B CBeHTOKpm11CK11X I'opax He naaneno ~O C11X nop

PO~OB caensrx Proetidae, KaK Drevermannia, Chaunoproetus, Typhloproetus

BblcTynalOll\11X paBHO KaK K BOCTOKy, TaK 11 K aanany OT sroro paaoaa,

3AME'lAHJ1H 0 3ABJ1C11MOCTJ1 ME:>K,lI;Y J13MEH'lJ1BOCTbIO A BbIMJ1PAHJ1EM

PROETIDAE n03~HEro nAJIE030H

MaTep11aJI H11mHe-Kap60HCK11X TP11J10611TOB Cyrtosymbolinae 113 MeCTHOCT11 3a­

p3M6bl, xapaxrepxayioutaaca CI1JIbHOtf 113MeH'I11BOCTblO 11 Bbl3blBalOll\l1tf non-rae TPY~­

HOCT11 B onpenenenna C11CTeMaT11'1eCKot'1 np11Ha~JIemHOCT11 aexoropsrx ¢OPM, MomeT

Bbl3BaTb MblCJlb 0 CYll\eCTBOBaHI111 xaxoa TO CBSl311 Mem~y 3TOtf 113MeH'mBOCTblO a Ha­

crynatonnea BbIM11paH11eM aroro nonceneacraa. ITo MHeH1110 aaropunr, BblM11paHl1e

:lTO He 6blJl0 Bbl3BaHO aBTOreHeTI1'1eCK11M11 np11'1I1HaM11, a e~11HcTBeHHo TOJIbKO 113Me­

HeHl1eM cpensr,

PE,!J;YKUJ1H rJIA3 A BbIMJ1PAHJ1E PROETIDAE

J13 KOJl11'1eCTBeHHoro conOCTaBJleH11S1 PO~OB C rJla:laM11 11 PO~OB B 60JlbUI11HCTBe

cnyxaea cnerrsrx (CM. CTp. 84) CJIe~yeT, 'ITO HeJlb3H C'II1TaTb pe~YK~111O rJIa3 KaK

npOSlBJleH11e ,,¢11J10repOHT113Ma". B caMOM BepXHeM rop1130HTe HHmHero Kap60Ha

(VIII) '111CJIO PO~OB cnensrx OT'IeTJIHBO yMeHbwaeTcH, a nOHBJIHIOTCH HOBbie PO~bI,

C ~OBOJlbHO XopOWO pa3B11TbIM11 rJla3aMH.

OBIUJ1E 3AME'lAHJ1H KACAIOIUJ1ECH OHTorEHE3A, MOP<f>OJIOrJ1J1

11 CJ1CTEMATJ1KJ1 CYRTOSYMBOLINAE HUPt:':

B OHTOreHeTI1'1eCKOM pa3B11T1111 TpI1JIo6I1TOB, OTHOCHll\HXCSI K noncenencray

Cyrtosymbolinae, B 60Jlee n03,l\HI1X ero CTa~HHX, MomHO Ha6JIIO~aTb PH~ 113MeHeHI1tf

np0I1CXO~Hll\11XB MOp¢OJIOriom OT~eJIbHbIX qaCTetf nanusrpa (TeKCT - nn, I, qmr. 4-7,
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II, qmr. 1-5; VII, qmr. I , 2, 4, 5; mr. I , qmr. 1, 4; II, qmr. 1-2; V, qmr. 3, 5 ; VIII,

qmr. 2, 4, 5, 7; IX, qmr. 1-3; XI, qmr. 1, 2; XIII, Q:H1r. 3-5) .

3AME'IAHHff 0 CHCTEMATH'IECKOM nOJI02KEHHH onHCAHHbIX <t>OPM

Aaropura npMHRJIa, sa MaJIbIMM MCKJIIOqeHMRMM, cMcTeMaTMKy npeAJIOJReHHyIO

P. & E. Pnxrep M E. Crpyne (1959) , p aBHO KaK npnaena conOCTaBJIeHHe 60JIee HOBbIX

B033peHHi1 na CHCTeMaTHqeCKOe nOJIOJReHHe cjJaMeHcKMx M HHJRHe-Kap60HcKMX pOAOB,

OTHOCHMbIX K ceMei1cTBy Proetidae Salter, 1846 (CM. Ta6. 6 - CTp. 90/91) .

B cHcTeMaTwIecKoi1 qaCTH npnaezteno onncanae 5 M3BeCTHblX BMAOB TpMJI06MTOB,

20 HOBbIX BMAOB H nOABMAOB, a TaKJRe 26 cjJOpM, He 0603HaqeHHbIX KaK BMAbI, npn­

HUMan BO BHMMaHMe OTCyTcTBHe AOCTaTOqHO 06MJIbHOrO MaTepMaJIa. BbIAeJIeHO TaK>Ke

OAMH HOBbli1 nOAPOA Cyrtosymbole (Mirabole) n. subgen., npeACTaBJIeHHbli1 noxa 'ITO

OAHMM TMnMqHbIM BMAOM: C . (Mirabole) kielana e, a TaKJRe HOBbli1 POA Spatulina n.

gen., oXBaTbIBaIOlQMi1 nexcropare cjJOPMbI, OTHOCMMble AO CHX nop K POAY Cystispi.na

R. & E. Richter, 1939. MaTepMaJI KaCaIOlQMi1cR Cyrtosymbolinae CBeHTOKpJRMCKMX

I'op AaJI B03MOJRHOCTb pacumpsm, pannyc crparrsrpadmxecxoro asrcrynaaaa HeKOTO­

psrx POAOB, KaK Formonia R. & E. Richter, 1927, H3BeCTHoro AO CHX nop H3 cpeznrero

cjJaMeHa (ropM30HT III), a Hai1AeHHoro TaKJRe B HMJRHeM Kap60He (ropH30HT VIII),

H Liobolina R. & E. Richter, 1951, 113BecTHYIO TOJIbKO M3 ropH30HTa VII, a BbICTy­

naIOlQYIO TOJRe B CBeHTOKpJRMCKMX I'opax, B ropM30HTe VIII.

.ll:HAfH03bI

C. (Cyrtosymbole) franconica primitiva n. subsp.

(UJI . III; IV, cjJJ1r. 1-4; TeKCT-nJI. III, cjJHf. 1, 2)

06pHC fJIa6eJIM rpyweBHAHbli1. IIepeAHMi1 Kpai1 cJIa60 BblpaJRCH. 3aTbIJIOqHOe

KOJIb~O He cyJRHBaIOlQeeCR K 60KaM. I'naansre KPbIWKJ1 Y3KMe (tr.) , II0.ll:BMJRHast

nrexa AOBOJIbHO 06pbIBHCTaR, co cJIa60 asrpaaceanoa rpanea, oKai1MJIRIOlQeW rJIa3.

XBOCTOBOi1 lQMT nJIOCKHt1, nOqTJ1 nOJIYKpyrJIbli1. Kpaeaaa Kai1Ma He orrpamoreaa OT

nJIeBpaJIbHbIX nonacren. OCb C 8-9 KOJIb~aMM. Ha nJIeRpaJIbHbIX JIOnaCTRX 5-6 pe6ep.

OpHaMeHTa~MR KpaHMAHR B BMAe CeTqaTOCTM. IIOABMJRHaR uiexa H XBOCTOBOi1 lQHT

nOKpbITbI 6yfopKaMM, naoraa CJIMBaIOIIIMMMCR H C03AaIOlQMMH CeTqaTYIO opnaxen­

Ta~HIO.

C. (Cyrtosymbole) franconica nova n . subsp,

(nJI . V, cjJMr. 1-6; TeKCT-nJI. III, cjJHr . 3-6)

IIepeAHRR qaCTb fJIa6eJIH CHJIbHO Bbm:"KJIaR, r.naaasre KpbIWKH ncnyxpyrcrsre,

WMpOKHe (tr.) , 3aTbIJIOqHOe KOJIb~O CJIerKa cyJRMBaeTCR K 60KaM. IIOABMJRHaR lQCKa

KpyTO OnaAaIOlQaR KHH3Y, C OTqeTJIMBoi1 rpanea oxpyacaioutea rJIa3. XBOCTOBOi1 lQHT

npoxao CBOAqaTbli1, HeCKOJIbKO YAJIMHeH, C OTqeTJIMBoi1 xpaeaoa Kai1Moi1. OCb HMeeT

9-10 KOJIe~. Ha nJIeBpaJIbHbIX JIOnaCTRX 7-8 pe6ep. OpHaMeHTa~MR cer-raraa, OTMe~

xeaaaa na noaepxnocrn rOJIOBHOrO H XBOCTOBoro lQHTOB.
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Cyrtosymbole (Calybole) radiata n. sp.

(nn. VI, <pHr. 1-5; TeKCT-nJI. IV, qmr. 4, 5)

rOJIOBHOW I.I.\I1T nOJIYKpyrJIbIW, nonepex CJIerKa CBO)l;'-IaTbIw. IIepe)l;HHH xpaeaaa

KaJ\iMa OT'-IeTJII1Ba, nonornyra xaepxy, rJIa6eJIb y)l;JII1IIeHHaH, cYJKI1BaIOI.I.\aHcH K ne­

pezty; MeJK)l;y 60KOBbIMl1 6opo3.n;aMVI S:l cyxcena. EOKoBbIe 60p03)l;bI rJIa6e.lIH rJIy6oKo

speaansr. rJIa3HbIe KpbIIllKVI, C CI1JI!>HO 1130rHYTbIM o-repranaea, pacnOJIOJKeHbI Ha

ypoane nOJIOBI1HbI )l;JII1HbI rJIa6eJII1. Flepeznrae 11 3a)l;Hl1e BeTBI1 JIl1qeBblx IllBOB CI1JIb­

HO znraeprem-asr. I'rraaa ,D;OBOJIbHO 60JIbIIll1e. XBOCTOBOW I.I.\I1T C pannam.ao pacnorro­

JKeHHbIMI1 pe6paMI1. .n;y6mopa rOJIOBHOrO 11 XBOCTOBro I.I.\I1TOB OqeHb IIll1pOKaH. Oprra­

MeHTaql1H TOHKaH, CeT'-IaTaH.

C. (Waribole) octoiera altera n. subsp.

(nJI . IX, qll1r. 1-6; TeKCT-nJI. V, qll1r. 3-5)

rJIa6eJIb cnepezra HeCKOJIhKO aaocrpena. Ocensre 60P03,ll;bI rrpn rJIa3HbIX xpsnuxax

arpocpnpyrorca. 3a,D;Hl1e yrJIbI rJIa6eJII1, paBHO KaK xpaa 3aTbIJIO'-lHOrO KOJIbqa. CI1JI~HO

06HI1JKeHbI.

C. (Waribole) prima n. sp.

(nJI. VII, <pl1r. 1-3: TeKCT-nJI. VI, q:mr. 5, 6)

rJIa6eJIb IIll1pOKaH, cYJKI1BaIO~aHcH K nepeny, Boxoasre 60P03,D;bI HeBbIpaJKeHbI.

fIepe,D;HHH xpaeaaa KawMa oxem, y3KaH (long.), CI1JIbHO aarrryra xaepxy. 3aTbIJIo<IHoe

KOJIbqO CJIerKa CYJKI1BaIOI.I.\eeCH na 6oKa. I'naansre KpbIIIlKI1 oxem, 11ll1pOKl1e (tr.) .

IIo,D;BI1JKHaH I.I.\eKa C CI1JIbHO 3arHYTblM xaepxy 60KOBbIM JIHM60M 11 60JIbIIll1M rJIa30M.

XBOCTOBOW I.I.\HT 'OK a WMJIeH Y3KOJ1, BbmyKJIOW xpaeaon Kai1Moi1. Byropaoaaraa opaa­

MeHTaql1H noxperaaer HeKOTopbI€' '-IaCTI1 namn.rpa,

C. (Waribole) secunda n. sp.

(nJI. VII, <pl1r. 4-7; TeKCT-nJI. VI, <pl1r. 7)

rJIa3HbIe KpbIIIlKI1 rpeyrom.nsre, yrJIy6,lIeHbI B cpenmmon '-IaCTI1. IIo,D;BHJKHaH

I.I.\eKa C BbIpaJKeHHbIM OCTpbIM KHJIOM, np06eraIOI.I.\I1M B,D;OJIb 60JIbIIlOrO rrraaa, XBO­

CTOBOi1 I.I.\HT C BbIpaJKeHHoi1 CJIerKa xpaeaon Kai1Moi1 11 TOHKOi1 ,D;y6JIJopoi1. Ilannsrpt­

nOKpbIT ,D;OBOJIbHO 60JIbIIll1Ml1 6yropKaMI1.

C. (Waribole) granulata n. sp.

(nJI . VI, qmr, 7, 8; TeKCT-nJI. VI, qmr. 2-4)

rJIa6eJIb cYJKI1BaIOI.I.\aHCH K nepeny, co CJIerKa BbIpaJKeHHbIMI1 60KOBbIMl1 60­

p03,D;aMI1. Ilper.nariensnoe nOJIe IIlI1pOJwe (long.). rJIa3HbIe KPbIlUKI1 60JIbUll1e 11 IIlI1­

poxne (tr.). y ,D;aJIeKO OTO,ll;BI1HYTbI OT Cnl1HHbIX 60p03,D;. Byropxn na namrstpe HeJK­

Hble 11 pe,D;KO paafipocamrsre,
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C. (Macrobole) laticampa n. sp.

(011. XI, qmr. 1-5)

rJIa6eJIb y~mmeHHaH, CJIerKa C;pIUIBaIOll.\aHCH K nepeny. 3aTbIJIO'IHOe KOJIb,-\O

llH1pOKOe (long.). Ilper-natiern.noe nOJIe paBHO urnpaae (Iong.) 3aTbIJIO'IHOrO KOJIbI..:a.

IIepe~HHH xpaeaaa KaHMa nJIOCKaH. I'naarrsre KPbIIIIKU Y3Kue (tr.), pacnOJIOJKeHbI

B n OJIOBUHe ~JIUHbI rJIa6eJIJ1. IIo~Bu}j{HaH urexa C ~JIHHHbrM, ~OCTJ1raIOll.\J1M XBOCTO­

aoro nnrra, IllUnOM. Oopnc XBOCTOBoro nnrra napa60JIU'IeCKUH, OCb nnrpoxaa (tr .),

CTpeMJ1TeJIbHO CYJKJ1BaIOll.\aHCH K aazty .

C. (Macrobole) brevispina n. sp,

(nJI. XIII, <pJ1r. 2-9; TeKCT-nJI. VIII, <pur. 1, 2)

rJIa6eJIb crrepezra lllJ1pOKO oxpyrneaa. IIepe~mlH xpaeaaa KaHMa BbmyKJIaH.

3aTbIJIO'IHOe KO.'1b,-\O C BbIpaJKeHHbIMJ1 3aTbIJIO'IHbIMU JIOnaCTHIIU1. Flepemrae BeTBU

JIu,-\eBbIX IllBOB KOpOTKJ1e, CJ1JIbHO ~I1BepreHTHbI. IIo~BuJKHaH utexa C KOpOTKUM unr-

nOM. Oceaaa 'IaCTb XBOCTOBoro unrra, CTpeMUTeJIbHO CYJKUBaIOll.\aaCa K aazty, UMeeT

11 KOJIe,-\. Oceaaa nOJIOCKa cJIa60 asrpaaceaa. KpaHJ1~J1H nOKpbIT rycTol1, MeJIKoi"1

rpanyJIH,-\J1el1.

C. (?Macrobole) differtigena n. sp.

(nJI . XII, <pJ1r. 3-5 ; TeKcT-<pur. 5 B)

rJIa6eJIb y~JIUHeHHaa, CYJKJ1BaIOll.\aHCH K nepeny; ee nepen oxpyrnea, 3aTbIJIO'I­

Hoe KOJIb,-\O mnpoxoe (long.), He CYJKJ1SaIOll.\eeCH ~UCTaJIbHO . IIperJIa6eJIbHOe nOJIe

orcyrcrayer. Ilepenaaa xpaeaaa KaT1Ma ysxan, nonornyra xaepxy, rJIa3HbIe KPbIllIKJ1

Y3KJ1e (tr.), B nonoamre ~JIJ1HbI rJIa6eml. rrO~BUJKHaa mexa umpoxaa (tr.), ee nOCTJIa­

TepaJ1bHblti yro.n y~JIUHeH, acnyxea, 3pJ1TeJIbHaH noaepxaocrt, MaJIa, HJ13Ka. XBOCTO­

BOl1 ll.\UT napa60JIJ1'IeCKOrO O'IepTaHUH, 6e3 Kal1MbI. OCb umpoxaa (tr.), CUJIbHO CyJKU­

aarouraaca K sany, HaC'II1TbIBaeT ~ecaTb KOJIe,-\.

Cyrtosymbole (Mirabole) n. subgen.

rJIa6eJIb y~JIJ1HeHHaa, cnepena aaoxpyrnena, C HaMe'leHHbIMU CJIerKa 60KOBblMI1

60p03~KaMu. 3aTbIJIO'IHOe KOJIb,-\O He cYJKJ1BaIOll.\eeCa (long) ~J1CTaJIbHO. I'nasm.re

KpbllllKU BbIpaJKeHbI HeaCHO, HeCKOJIbKO BHe nOJIOBJ1HbI ~JIUHbI rJIa6eJIJ1. HenO~BJ1JK­

nsre ll.\eKU unspoxne (tr.). IIperJIa6eJIbHbIt'j paaon IllUpOKUl1 (tr.) . IIepeAHeii KaiiMbI

HeT. 3a~HJ1e BeTBU JIJ1,-\eBbIX IllBOB ~JIJ1HHbIe J1 HeCKOJIbKO ~UBepreHTHble. IIepe~HJ1e

BeTBII JIu,-\eBbIX IllBOB OT Y no ~ KOpOTKJ1e U ~J1BepreHTHbIe, a OT ~ zto u. O'IeHb ~JIJ1H­

nsre M KOHBepreHTHbIe. 3pl1TeJIbHaa nOBepXHOCTb rzraaa 60JIblllaH U TCJIbKO He3Ha­

'IJ1TeJIbHO asmyxnaa, IIIun ll.\eKJ1 ~JIJ1HHblti, aaocrpeaasrn. XBOCTOBOii ll.\J1T no­

JIyKpyrJIbIii, C HeOT'IeTJIUBO BbIpaJKeHHOii Kal1Mol1 . OCb CUJIbHO cYJKUBaIOll.\aHCH

K aany, UMeeT 10 BbmYKJIbIX KOJIeu;. Ha nneapansrrsrx JIOnaCTax 6 pe6ep. IIJIeBpaJIb­

nsre J1 UHTepnJIeBpaJIbHbIe 60P03~bI OT'IeTJIJ1BbI.
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C. (Mirabole) kielanae n. sp.

(rm. X, q:mr. 7)

Typhloproetus kozlowskii n. sp .

(nrr, XVII, qmr. 2; TeKCT-nn. VIII, qmr. 4)

KpaHM,l\MM cn epemr aaocrpeaasra. I'nafiern, xpenxo nonepe-nro CBO,l\'laTaR, B no­

JIOBMHe caoea ,l\nMHbI cyaceaa. 3a,l\HMe 6oKoBble 60P03AbI (8 1) OTceKalOT 6a3anbHbIe

JIOnaCTM (L1). 3aTbInO'IHOe xonsuo cyxomarouteeca ,l\MCTanbHo. I'naansre KPblIIIKM

HeOT'leTnWBO ofiocofinenar, C OTMe'leHHblM OCTaTO'lHblM rJla3HbiM BanMKOM. IIo,l\BM}K­

Hble ~eKM umpoxae (tr.) , IIepe)1,HMe H aazmae BeTBM nw~eBblx IIIBOB CW,JIbHO ,1\11­

aeprenrnsr. IIaH~blpb noxpsrr MenKMMH 6yropKaMM.

? Typhloproetus angustigenalis n. sp .

(nn, XVII, qmr. 9; TeKCT-nn. VIII, qmr. 6)

IIepe,l\HMM KpaH KpaHM,l\MR CMnbHO M30rHyT. rna6enb rpYIlleBM,l\HOH cPOpMbl,

c 3 napasor 60KOBbiX 60P03,l\. Crmnnsre 60P03,l\bl oxem, cna60 pa3nM'lMMbi OT 3aTbI­

nO'IHOH 60P03,l\bI no 8 3, K nepeny yrny6nRIOTcR. 3aTbInO'IHOe xonsxo cyxcnaaerca

K 60KaM. Flpernafiemsnoe none nO'ITH 'ITO paBHO no IIIMpMHe (long.) 3aTbInO'IHOMY

Konb~y (long.), Henonanxcnsre ~eKM O'leHb Y3KM, (tr.). JIM~eBble IIIBbl nO'lTM npaasre,

K nepeny HeCKonbKO ,l\MBepreHTHbl. I'naansrx xpsmrex HeT.

Formonia convexa n. sp,

(nn. XVII, cPMr. 3, 4; TeKCT-nn. VII, cPwr. 9; TeKcT-cPMr. 6, 1)

ronOBHOM ~MT B np0,l\OnbHOM nporpnne CMnbHO BbmYKnblH. Ha nepenaesr xpaio

KpaHM,l\MR ,l\OBOnbHO ,lInHHHbIH, M30rHYTbiM nyrooepasno umn. I'nafiem, ,l\nMHHaR,

y3KaR, CY}KMBalO~aRCR K nepeny, Crnnmsre 60P03Abi Herny6oKMe. To.msxo sanane

6oKoBbie 60P03,l\bl (81) asrpaacener, Henonanacasre ~eKM IIIMpoKMe (tr.), I'naamsrx

xpsnnex HeT. JIM~eBble IIIBbl npasnste. IIOABM}KHaH utexa IIIMpoKaH (tr.), C Heo6bIKHO­

BeHHO ,l\nMHHbIM IIIMnOM. I'naa HeT.

Drevermannia moravica minuta n. subsp,

(rm. X, cPMr. 4-6; TeKcT-cPMr. 7)

rna6enb y,llnMHeHHaR, nanb~eBMAHoH cPOpMbl. 3aAHHe 6oKoBbie 60P03,l\bl (81)

OTceKalOT 6a3anbHbie nonacrx (L1). I'naaasre KpblIIIKM czrafio asrpascensr, HenO,l\BMlK­

Hble ~eKM IIIMpoKMe (tr.). Ilepenaxe M sazmae BeTBW nnueasrx IIIBOB cnerxa ,l\WBep­

rerrnrsr, IIo,l\BM}KHaR ntexa C KOpOTKMM 6yropKoM. I'naa HeT. XBOCTOBOii ~11T norry­

KpyrnblM, co cnafio BbmYKnoM, Y3KOH KaMMoM.

Liobolina praevia n. sp ,

(rm. XII, cPwr. 2)

ronOBHOH ~MT nonYKpyrnblH. T'nafiern, nO'lTW npaaoyronsnaa. Henonaxacasre

~eKM o-reas Y3KMe (tr.). Crnornsre 60P03,l1bl ncxeaaroume. IIOABM}KHaH niexa C sa-
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oxpyrnena s n a 3a,D;H I1M y r JIOM. rJIa3 ner, 3 aTblJIO'lHan 60p03,D;a HeCKOJIbKO apesaaa.

rJIa3HbiX xpsnnex H eT. XBOCTOB Oi1 ~I1T n OJIyllJapOBI1,D;Hbli1 , C llJI1POKOi1 (tr.) OCb IO,

HeRCHO OTrpaHI1'1eHHbli1 - C3a,D;11 OT OCTaJIL Hoi1 '1aCTI1 XBOCTOB o ro ~I1Ta . B Op03,D;bl Me:IK ­

,D;y KOJIb~aMI1 OCI1, paB HO KaK n ri eapam.nsre 11 I1HTepnJIeBpaJIbHble 6 0P03,D;bI. H e BI1,D;­

HbI. IIJIeBpaJIbHbIe JIOnaC TI1 CJIerKa caozrsm-sre.

Liobolina apod emata n. sp.

(n JI . XII, cPI1r. 1; XV, qmr. 9- -11 : XVI, cPl1r. 5; TeKCT-n JI. IX, cPl1r. 1-3)

r JIa 6 e JIb ~I1JII1H,D;p~I'leCKmf cPOP MbI. B oxonsre 6 0P03,D;bl He asrpaxcensr. Cnnmrsre

60P0 3,D;bl BI1,D;I1Mble TOJIb KO B n epezmen '1aCTI1 KpaHI1,D;I1R. 3 aTblJIO'lHaR 6 0p0 3,D;a o x em,

cJIa6 0 astpascena. 3 a,D;He f! x paeaon 6 0P03,D;hl H eT. H a B Hy Tp e H Hei1 n OBepXHOCTI1 s a­

,D;HerO xpaa 3 aTblJIO'lHOrO K OJIbua p a cnOJIO:IKeHa napa OTpOCTK OB , HanOMI1HaIO~I1X

arronesrsr. rJIa3HbiX xpsmrex H eT. XBOCTOB Of! ~I1T n apa60JII1'1ecKoi1 cPOPMbI. Kpaeaaa

KalfMa cJIa60 asrpaacena. OCb nJIOCK aSJ, llJl1pOKaSJ (tr.) , 3 a,D;HSJSJ ee '1aCTb OT'IeT JII1BO

OT,D;eJIeHa OT OCTaJIbHoi1 '-!aCTI1 ~I1Ta . IIJIeBpaJIbHbIe JIOnaCTI1 OIIa,D;a IOl u l1e K aany, n o­

rrepesmo CI1JIbHO CBO,D;'1aTbI.

Liob ole zarem biensis n. sp.

(nJI. XIV, cPl1r. 1, 2; XV, cPl1r. 5-8 ; XVI, cPl1r. 2, 3; TeKCT-nJI. IX, cPl1r. 4, 5)

rJIa6eJIb no-rm npSJMoyrOJIbHaR, H eCKOJIbKO c Y:IK eHHaSJ Me:IK,D;y 8 3, IIepe,D;HI1i1

Kpat1 KpaHI1,D;JiSJ HeCKOJIbKO nonornyr x a epxy . IIperJIa6eJIbHbIH parion Y3KJii1 (long.),

BorHYTbJi1 . Kai1MbI H eT. rJIa 3HbIe K P bIIl!Kl1 CJIerKa H 3 0rHYTbIe , IJ,JII1HHbIe (long.) , H €­

CK OJIbKO npO,D;BI1HyTbl K n epeny. 3 a ,D;HSJSJ K a t1M a o-rens ,D;JII1HHaSJ (tr.) , 3ar Hy T a SJ K 3 a,D;Y.

Liobole barillifo rmis n. sp.

(nJI. XIV, cPJir. 5)

rJI a 6 eJIb llJl1pOK aSJ, l) o'l € nKo o 6 p a 3Ho i1 cPOP MbI. T pn n apsr 6 0KOBLIX 60P03 ,D; R CHO

asrpaacensr. 3aTbIJIO'lHOe KOJIb~O n onepevao BbmyKJIOe. KpaHI1,D;I1i1 cnepenn lllJ1pOKO

aaoxpyrnen. rJIa3HbIe KPbIIllKJi B nOJIOBJiHe ,D;JII1HbI rJIa6eJIJi. H enO,D;BI1)KHbIe ~eKI1

CJiJIbHO n OHI1:IK a IOTCSJ K 3 a,D;Y.

Diacoryphe strenuispina n. sp.

(n JI. XI, cPl1r. 6; XII, cPJir. 6. 7; TeKCT-nJI. VII, cPl1r. 8; rexcr-dinr. 5 A)

CnJiHHbIe 6 0P03,D;bI cJIa60 B bIpa:IKe H b I. 3 aTbIJIO'lHan 6 0p03,D;a HerJIy6oKaSJ. Ilperna­

6eJIbHOe n OJIe unrpoxoe (long), H€CKOJIbKO B orHyTO€ . rJIa3HbI€ KpbIIllKI1 o-rem, y 3 K l1e

(tr.) , pacnOJIO:IKeHbI B n OJIOBI1He ,D;JII1HbI rJIa6e JIJi . IIo,D;BI1:IKH aSJ uiexa C MaJIbIM rJIa30M

11 CI1JIbHbIM, T OJICTbIM nnrnoxr.
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PI. 1

Cyrtosymbole (Cyrtosymbole) pusilla (GUrich)

(see also pl. II, III)

Fig. 1. Young pygidium with larval notch (IG 173.11.23); X 17

Fig. 2. Librigena (IG 173.1I.1 c) ; X 5.

Fig. 3. Cranidium, neotype (IG 173.II.la); X 6.6.
Fig. 4. Young pygidium without larval notch (IG 173.II .lb); X 13.

Fig. 5. Pygidium (IG 173.II.2); X 5.8.

Fig. 6. Cranidia and pygidia (IG 173.II.8a, b); X 5.5.

Fig. 7. Cranidium (IG 173.II.24); X 14.

Fig. 1-5 and 7: Lagow, Famennian, Postprolobites zone (IV).

Fig. 6. Lagow, Famennian, Prolobites zone (III).
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PI. II

Cyrtosymbole (Cyrtosymbole) gotica R. & E. Richter

Fig. 1. Young pygidium with larval notch (IG 172.II.286a); X 16.

Fig. 2. Young pygidium without larval notch (IG 172.II.265): X 14.

Fig. 3. Pygidiurn (IG 172.11.246); X 8.7.

Fig. 4. Librigena (IG 172.II.256) ; X 5.

Fig. 5. Cranidium (IG 172.II.2); X 8.

Fig. 6. Pygidium (IG 172.II.270); X 6.

Cyrtosymbole (Cyrtosymbole) pusilla (Gtirich)

(see also pl. I , III)

Fig. 7. Pygidium (IG 173.II.12) ; X 7.

Fig. 8. Fragment of cranidium (IG 172.II .4); X 5.

Fig. 1-6: Jablonna, Famennian, Cheiloceras zone (II)?

Fig. 7-8: Lagow, Famennian, Prolobites zone (III).



PI. III

Cyrtosymbole (Cyrtosymbole) pusilla (Giirich)

(see al so pl . I , II)

C. (Cyrtosymbole) francon ica primitiva n. subsp.

(see al so pl . IV)

Cranidia, Ilbrigenae and pygidia. La gow , Famennian, Prolobites zone (III),

(IG 173.II.10) ; X 4.4.
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PI. IV

Cyrtosymbole (Cyrtosymbol e) fran conica primiti va n. subs p.

(see al so pI. III)

Fig.!. Cranidium, holotype (IG 173.II.10a); X 16.

F ig. 2. Librigena (IG 173.II.ll) ; X 10.

F ig. 3. Fragment of py gidium with m arked change of ornamentation on pygidial

axis (IG 173.II .10c); X 7.

Fig. 4. Pygidium with typical ornamentation (IG 173.II.10b): X 11.

Cy rtosy m bol e (Cyr to sym bole) sp. b

F ig. 5. Cranidium (IG 170.11.512); X 10.

Fig. 6. F ragm ent of pygid ium (IG 170.II.513); X 7.3.

Cyrtosymbole (Cyrtosymbole) f r anc onica ?no va n. subs p.

F ig. 7. Lib r ige na with rounded genal a ng le (IG 172.II.188); X 10.

?Cy rtosymbole sp. c

Fig. 8. Cranidium (IG 170.II .514); X 8.6.

F ig. 1-4 : Lagow, Famennian, Pr olobi t es zone (III).

F ig. 5,6,8. Galezrce, F amennian , Pr olobi t es zone (III)?

F ig. 7. Jablonna , Famennian, Pr olobites zone (III)?
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PI. V

Cyrtosymbole (Cyrtosymbole) franconica nova n.subsp.

Fig. 1. Cranidium, slender form (IG 170.11.95); X 10.8.

Fig. 2. Cranidium, holotype (IG 170.II.59) ; X 13.

Fig. 3. Young cranidium (IG 170.II.61) ; X 17.

Fig. 4. Librigena (IG 170.II.58); X 10.

Fig. 5. Internal mould of young pygidium with larval notch (IG 170.II.122); X 14.

Fig. 6. Pygidium (IG 170.II.411); X 14.

CyTtosymbole (Cyrtosymbole) franconica d . nova n. subsp.

Fig. 7. Pygidium (IG.172.II.300a): X 5.5.

Fig. 8. Young pygidium (IG 172.II.300b) ; X 10,8.

Fig. 1-6: Gatezrce, Famennian, Prolobites zone (III)?

Fig. 7,8: Jablonna, Famennian, Prolobites zone (III)?
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PI. VI

Cyrtosymbole (Calybole) radiata n. sp.

Fig. 1. Fragment of young pygidium with larval notch (IG 172.II.5); X 15.

Fig. 2. Fragment of young pygidium (IG 172.II.l) ; X 10.5.

Fig. 3. Fragment of cranidium (IG 172.II.2) ; X 18.

Fig. 4. Pygidium (IG 172.II.3) ; X 14.

Fig. 5. Nearly entire specim en, holotype (IG 172.11.4); X 15.

Cyrtosymbole (Calybole) ?radiata n. sp.

Fig. 6. Young cranidium (IG.172.II.6) ; X 30.

Cyrtosymbole (Waribole) granulata n. sp.

Fig. 7. Pygidium (IG 172.11.74); X 14.

Fig. 8. Cranidium, holotype (IG 172.11.31); X 11.6.

Fig. 1- 8: Jablonna, F amennian, Wocklumer ia zone (VI)?
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P i. VII

Cyrtosymbole (Waribole) prima n. sp .

F ig. 1. L ibrigena (IG 170.11.526): X 11.

Fig. 2. Fragment of cranidi um (IG 170.11.525) ; X 8.5.

F ig. 3. Pygidium, holotype (IG 170.II.524) ; X 9.5.

Cyrtosy m bol e (W aribole ) secunda n. sp.

Fig. 4. Librigena (IG 170.II.541) ; X 8.7.

Fig. 5. Pygidium, holotype (IG 170.11.542) ; X 7.3.

Fig. 6. Fragment of cr an idium (IG 170.II.543) ; X 15.

Fig. 7. Young pygidium without larval notch (IG 170.II.54!l) ; X 14.

Cyrtosymbole (War ibole) sp, b

F ig. 8. Young pygidium with larval notch (IG 172.II.23) ; X 13.

F ig . 1- 3: Gal ezlce , F amen ni an, Post prol ob i te s zone (IV)?

Fig. 4-7 : Galezi ce , Famennian, Laev i gites zone (V)?

Fig. 8: Jablonna, Famennian, Wocklum E: r ia zone (VI) ?
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PI. VIII

Cyrtosymbole (Waribole) conifera R. & E. Richter

Fig. 1. Cranidium (IG 170.II.517) ; X 15.

Fig. 2. Youngcranidium (IG 170.11.518); X 20.

Fig. 3. ' Librigena (IG 170.II.516); X 5.5.

Fig. 4. Young pygidium with larval notch (IG 170.II.523): X 19. '

Fig. 5. Young pygidium without larval notch (IG 170.II.522): X 15.

Fig. 6. Cranidium (IG 172.11.21); X 8.

Fig. 7. Young pygidium without larval notch (IG 170.II.520) ; X 15.

Fig. 8. Cranidium (IG 170.II.515) ; X 8,6.

F ig . 9. Pygidium (IG 170.II.519); X 7.7.

Fig. 1-5 , 7-9: Galezice, Famennian, Laevigites zone (V)? .

Fig. 6: Jablonna" Famennian, Laevigites zone (V)?



PI. IX

Cyrtosymbole (Waribole) octoiera altera n. subsp.

Fig. 1. Young cranidium (IG 172.II.172); X 14.

Fig. 2. Young pygidium with larval notch (IG 172.II.24); X 16.6.

Fig. 3. Young pygidium with larval notch (IG 172.II.183); X 18.5.

Fig. 4. Librigena (IG 172.II.144) ; X 12.

Fig. 5. Cranidium, holotype (IG 172.II.184) ; X 13.

Fig. 6. Pygidium (IG 172.II.180) ; X 8.6.

Cyrtosymbole (Waribole) sp, a

Fig. 7. Pygidium (IG 172.II.142) : X 10.8.

Cyrtosymbole (Waribole) cf . warsteinensis R. & E. Richter

Fig. 8. Fragment of cranidium (IG 172.II.30): X 8.5.

Cyrtosymbole (Waribole) cf.phacomma R. & E. Richter

Fig. 9. Fragment of librigena (IG 172.II.1 30); X 11.

Fig. 1-9 : Jablonna, Famennian, Wocklumeria zone (VI)?
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PI. X

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.173.1I.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) k ielanae n. sp,

Fi~. 7. Internal moulds of cranidia (a holotype), librigenae and pygidia (IG 171.11.

78a,b,c) ; X 9.
Liobole sp . a

Fie:. 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: KarozOwka, Carboniferous, Gattendorfia zone (VII)?



PI. X I

,c:y r t osy m bol,e (M acrobol e) l atic.am pa nvsp..

F ig. 1. Young py gid ium w ith larval notch no 173.11.350) ; x 15.8.

Fi g. 2. Young cranidi um (IG 173.II.371): X 14.

Fi g. 3. Cranidium (IG.I73.11.345) : X I S.

F ig. 4. Pygid ium (IG 173.II.348) ; X I S.

Fig. 5. Cranidium and librigenae, holotype (I G 173.II.344) ; X 6,7.

Diacoryphe st r enuispina n. sp.

(see also pl. X II)

Fi g. 6. Hypostoma and fragment of ventral part of librigena (IG 173.II.326) ; X 6.

Cyrtosymbole (Macrobole ) ?laticampa n. sp.

Fi g. 7. Cranidium (IG 173.II.372) ; X 13.9.

Fig. 1-7: Jablonna, Carboniferous, Gattendorjia zone (VII).
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PL.XIl

" L iobolina:·apodemata 'n o sp . . ...

(se e also pl. XV, .X VI) ,

Fig. 1. Internal mould of cranidium (IG 173.11.422) ; X 13.4.

L i obo lina pr tieuia n. sp.

Fig. 2. Entire specim en , holotyp e (IG 173.11.63); X 4,5.

Cyrtosymbole (?Macrobole) d ijjertigenan. sp ,

F ig. 3. External mould of librigena (IG 171.I1.77a) ; X 5.5.

Fig. 4. External mould of cr anid iu m (IG 171.I1.77b) ; X 5.9.

Fig. 5. Internal mould of p ygidium, holotype (IG 171.I1.77c) ; X 6.

D iacoryphe strenuispina n. sp.

(see' al so pI. XI)

F ig. 6. Cranidium, holotype (IG 173.11.332); X 6.2.

F ig. 7. Fragment of internal mould of cephalon with exoskeleton partly preserved

(IG 173.11.325): X 6.

Fig. 1: Zaremby , Carboniferous, Pericyclus zone (VIII).

Fig. 2,6,7: Jablonna, Carboniferous, Gattendorjia zone (VII).

Fig. 3-5: Karcz6wka, Carboniferous, Gattendorjia zone (VII)?



PI. XIII

Cyrtosymbole (Macrobole) cf. brevispina n. sp,

Fig. 1. Internal mould of cranidium (IG 173.II.741): X 14.

Cyrtosymbole (Macrobole) brevispina n. sp ,

Fig. 2. Internal mould of pygidium (IG 173.11.710) ; X 10.

Fig. 3. Internal mould of young pygidium with larval notch (IG 173.II.478); X 15.

Fig. 4. Internal mould of young cranidium (IG 173.II.378); X 13.

Fig. 5. Internal mould of young cranidium (IG 173.II.382); X 14.

Fig. 6. Cranidium, holotype (IG 173.11.39); X 9.3.

Fig. 7. Internal mould of cranidium (IG 173.II.384b) ; X 10.9.

Fig. 8. Internal mould of librigena (IG 173.II.377) ; X 6.

Fig. 9. Internal mould of pygidium (IG 173.II.381 ): X 14.5.

Cyrtosymbole (Macrobole) cf. blax R. & E. Richter

Fig. 10. Cranidium (IG 173.II.349) ; X 6.3.

Fig. 1-5 , 7-9: Zaremby, Carboniferous, Pericyclus zone (VIII).

Fig. 6: Galezice, Carboniferous, Pericyclus zone (VIII).

Fig. 10: Jablonna, Carboniferous, Gattendorfia zone (VII).
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PI. XIV

Liobole zarembiensis n. sp.

(see also pI. XV, XVI)

F'ig. 1. Internal mould of cranidium (IG 173.11.612): X 6.

Fig. 2. Internal mould of cranidium (IG 173.11.608): X 11.

Trilobites sp, a

Fig. 3. Fragment of internal mould of pygidium (IG 173.11.566); X 6.

?Liobole sp. b

Fig. 4. Internal mould of pygidium (IG 173.11.562); X 6.4.

Liobole barilliformis n.sp,
Fig. 5. Internal mould of cranidium, holotype (IG 173.11.679.) ; X 6.

Liobole glabroides glabroides R. & E. Richter

(see also pl. XVI)

Fig. 6. Internal mould of cranidium (IG 173.11.567); X 3.2.

Fig. 1-6: Zaremby, Carboniferous, Pericyclus zone (VIII).
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PI. XVI

Liobole glabroides glabroides R. & E. Richter

(see also pl. XIV)

Fig. 1. Fragment of internal mould of librigena (IG 173.Il.576); X 4.

Liobole zarembiensis n. sp,

(see also pI. XIV, XV)

Fig. 2. Internal mould of pygidium (IG 173.II.575) ; X 2.9.

Fig. 3. Internal mould of cranidium (IG 173.II.611) ; X 6.

Liobole aff. coalescens R. & E. Richter

Fig. 4. Internal mould of pygidium (IG 173.11.657); X 2.9.

Liobolina apodemata n. sp.

(see also pl. XII, XV)

Fig. 5. Internal mould of pygidium (IG 173.IIA31) ; X 13.

?Typhloproetus sp.

Fig. 6. Internal mould of librigena (IG 173.II.560) ; X 6.

Fig. 1-6: Zarernby, Carboniferous, Pericyclus zone (VIII).



PI. XVII

Typhloproetus ?ko zlowskii n. sp,

Fi g. 1. Internal mould of Iibrigena (IG 173.11.565) ; X 6.

Typhloproetus kozlowskii n. sp .

Fi g. 2. Internal mould of cranidium, holotype (IG 173.11.500): X 11.

Formonia convexa n. sp.

Fig. 3. Internal mould of cranidium, holotype (lG 173.II.561): X 14.

Fig. 4. Internal mould of librigena (IG 173.11.558); X 3.6.

Fig. 5. Fragment of internal mould of cranidium (IG 173.IIA73); X 5.

?Formonia sp.

Fig. 6. Internal mould of young pygidium (lG 173.II.437) ; X 15.

Fig. 7. Internal mould of young pygidium (lG 173.11.559); X 14.

Fi g. 8. Internal mould of pygidium (lG 173.11.439); X 15.

?Typhloproetus angusti genalis n. sp.

Fig. 9. Internal mould of cranidium (lG 173.II,497); X 13.7.

Fig. 1-9 : Zarernby, Carboniferous, Pericyclus zone (VIII).
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