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ON SOME FAMENNIAN PHACOPINAE (TRILOBITA) FROM THE
HOLY CROSS MOUNTAINS (POLAND)

Abstract. — The new Famennian triolobite species Trimerocephalus dianopsoides

including the meraspid period is described. The mode of moulting in young and

adult phacopids and phylogenetic relations of the genera Cryphops R. & E. Richter,
Trimerocephalus M'Coy and Dianops R. & E. Richter are discussed.

INTRODUCTION

The present paper is a continuation of the author’s studies (Osmolska,
1958) of the trilobite subfamily Phacopinae. The material here described
is from the Famennian beds of Zaremby near Lagéw and of Kielce (Ka-
dzielnia quarry), both in the southern part of the Holy Cross Mountains
(Gory Swietokrzyskie).

The trilobites from Kadzielnia were collected by Prof. Maria Réz-
kowska (Palaeozoological Laboratory of the Polish Academy of Sciences,
Poznan) and kindly put at the writer’s disposal for an investigation;
those from Zaremby the writer has collected herself, at the locality
kindly shown to her by Dr. Halina Zakowa (Geological Institute, Kielce).

Prof. Zofia Kielan-Jaworowska (Palaeozoological Laboratory of the
Polish Academy of Sciences, Warszawa) read the manuscript of the
present paper and offered much constructive criticism. Mr. David Bru-
ton (Leicester University, England) kindly corrected the English of the
present paper. Miss M. Czarnocka took the photographs, Mrs. E. Ga-
domska and Mrs. K. Budzynska made the drawings.

To all these persons the writer wishes to express here sincere thanks
and gratitude.

MATERIAL AND METHODS

The collection of the Famennian Phacopinae described in the present
paper consists of more than 300 specimens, which have been deposited
at the Institute of Palaeozoology of the Polish Academy of Sciences
in Warsaw (Warszawa, Zwirki i Wigury 6) under the catalogue num-
ber Tr. D. L.

The greater part of the collection studied comes from Zaremby,
and this material has allowed the author a description of Trimerocephalus
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dianopsoides n. sp., and an investigation of its ontogeny in the meraspid
and holaspid periods.

In addition to Tr. dianopsoides n.sp., there occur in Zaremby Tr.
caecus (Girich, 1896) and some specifically unidentifiable representatives
of Cyrtosymbole (Cyrtosymbole) R. Richter, 1913. In the Zaremby as-
semblage the blind phacopids prevail, ostracods and pelecypods are very
common. Less common are the inarticulate brachiopods, while the ar-
ticulate brachiopods occur but sporadically. Plant remains are very
rare, represented only by carbonized, dichotomic fragments.

The Famennian beds in Zaremby represent the mudstones, in which
the trilobites are preserved as internal and external moulds. The external
moulds, as a rule, show details of the minute ornamentation, so that
plasticine casts have been made from them to show the details of the
external surface of the test. The trilobites being otherwise satisfactorily
preserved, are mostly depressed, and this is why it has been impossible
to describe the longitudinal and transverse profiles of the specimens.
The comparatively large number of well preserved small specimens has
allowed the author to make measurements, and the graphic treatment
of the resulting data has given some information concerning the growth
in particular developmentary stages. The specimens were measured using
an eye-piece scale with a binocular microscope. In the graphic ela-
boration, only the length of the exoskeletons or their parts has been
taken inlo account as the depression of the specimens could not allow
one to draw any conclusions concerning the length to width ratio.

The occurence in the Famennian beds of Zaremby of the represen-
tatives of Cyrtosymbole (Cyrtosymbole) and Trimerocephalus caecus al-
lows the beds to be identilied as belonging stratigraphically to the Fa-
mennian zones Il or 11II.

In the collection from Kadzielnia (marly shales interbedded by li-
mestones) there occurs Trimerocephalus trifolius (Osmoélska, 1958), dis-
cussed in the present paper, accompanied by Tr. mastophtalmus (Reinh.
Richter, 1856), numerous tetracorals and brachiopods. The age of the
Kadzielnia beds in question represents presumably the Famennian
zone II.

DESCRIPTION

Family Phacopidae Hawle & Corda, 1847
Subfamily Phacopinae Hawle & Corda, 1847
Genus Trimerocephalus M’Coy, 1849
Trimerocephalus dianopsoides n. sp.

(pl. 1, fig. 1-15; pl. 11, fig. 3-6; pl. 111, fig. 1-6; pl. IV, fig. 4, 5; texi-pl. D)
Holotype: The cephalon No. Tr. D. 1/223, figured on pl. III, fig. 1.
Type horizon: Famennian, zone II or III.

Type locality: Zaremby near Lagéw, Holy Cross Mountains, Poland.

Derivation of name: dianopsoides — reminding one, in some characters, of the
genus Dianops R. & E. Richter, 1926.
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Diagnosis. — Facial suture cuts the lateral border and runs in the
border furrow, but does not trespass onto the cheek. Ocular protuberance
on the anterior genal angle. Hypostoma triangular, wide(tr.). Pygidium
indistinctly furrowed, short(long.), wide(tr.), trapezoidal, with a pos-
terior margin nearly rectilinear. Exoskeleton minutely granulated,
somewhat larger granules on the cephalic doublure, on the hypostoma
and on the lateral border near the suture.

Material. — 60 entire specimens in meraspid degrees 3 to 10, 28
adult specimens, 160 cephala, 7 hypostomata, 80 pygidia, and numerous
detached thoracic segments. All the specimens are from yellowish-grey
Famennian mudstones of Zaremby.

Description. — Cephalon. The outline of the cephalon is semicircular.
Glabella (in all the specimens depressed) widens anteriorly. Occipital
ring narrow (long.), convex. Occipital furrow narrow but distinct, in
the middle part somewhat bent anteriorly. Intercalating ring at the
axial furrows inflated, its width (long.) being equal to two thirds that
of the occipital ring. Intercalating furrow not broken medially, somewhat
bent anteriorly, deeper at the axial furrows. Middle (S:2) and anterior
(S3) lateral glabellar furrows lacking. Cheeks fairly convex. No eyes.
In the anterior genal angle, near the axial furrow a distinct ocular
protuberance. Border convex, comparatively narrow, widening only at
the posterior genal angle. Lateral border furrow distinct, shallowing
posteriorly. Facial suture in the posterior part very indistinct, cuts the
border obliquely, reaches the border furrow at the level of the ocular
protuberance and runs along the border furrow where it is distinctly
Jeeper. At the anterior genal angle it bends and returns onto the border
but does not cut the cheek.

The cephalic doublure is narrow, its width (long.) being equal to that of
the occipital ring (long.). Vincular furrow fairly deep, its width (long.) being
more or less equal to that of the intercalating ring. It runs along the
anterior margin of the cephalon reaching half of the cheeks length (long.),
or somewhat behind. The bottom of the vincular furrow in the part
running along the cheek is crenulated with 11 pits.

Hypostoma subtriangular, wider than long, flat, Hypostomal border
indistinct, present only in the posterior part of the hypostoma. Anterior
margin straight, posterior without spines. Anterior wings with prominent
processes.

Thorax consists of 11 segments. Thoracic rings fairly convex. Pleura
with a wide, flat fulcrum, somewhat sharpened; pleural furrow wide,
dividing the pleura into two convex bands, equally wide (long.). Posterior
marngin of the pleura sigmoid, its adaxial part directed slightly posterior-
ly, abaxial — anteriorly. Pleural doublure wide (tr.) somewhat wider
than the pleura (long.). On the distal ends of the pleural doublure there
occur the prominent, tubercule-like thickenings which, on the anterior
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segments are comparatively faint, but become very distinct on the six
posterior segments. Near the anterior margin of the pleural doublure,
there occurs a Pander’s protuberance in a form of a longitudinal ele-
vation. This is directed obliquely posteriorly, reaching nearly the adaxial
margin of the pleural doublure. Tracing the pleural doublures from the
first segment backwards, one notices that the protuberances become
more prominent and narrower (fr.) and move towards the anterior
pleural margins. Similarly the highest point of the protuberance moves
towards the interior margin of the pleural doublure. Hence, on the two
jposterior pleurae the protuberances form distinct tubercles situated
close to the interior margin of the doublure (pl. IV, fig. 5).

Pygidium is short (long.), twice as wide as long, posterior margin
being directed transversely. Anterior margin in the middle part is parallel
to the posterior border, beyond the half of the pleural width (tr.) it bends
and is directed nearly posteriorly. The axial furrows are shallow, pygidial
axis short (long.) and wide (ir.), not separated from the posterior part
of the pygidium. The ring furrows are extremely faint, the first one only
being somewhat more distinct, deeper at the axial furrows. Articulating
half ring as wide (long.) as the first axial ring. Interpleural and pleural
furrows are indistinct except the first pleural furrow, which delimitates
the convex half rib. Pleural doublure very narrow, in the middle part
reaching the axis, widening peripherally. On the distal end of the pygi-
dium near the interior margin of the doublure, there occurs the tubercle
situated in the prolongation of the line of Pander’s protuberances on the
successive thoracic segments.

Ornamentation. The whole exoskeleton, including the ocular protu-
berance, is densely, but minutely granulated. The more coarse granules
oceur on the cephalic border near the facial suture, on the cephalic
doublure and on the hypostoma. The finest granules occur on the
pygidium. _

Individual variation. The variation observed concerns the following
characters:

1) The depth of the border furrow at the posterior genal angle. In
the majority of the examined cephala the border furrow is distinct,
in some specimens it becomes more shallow near the genal angle, and
in an extreme case it is hardly visible. The shallowing of the border
furrow is usually connected with the widening of the border at the
posterior genal angle.

2) The occurrence of the middle (Ss) lateral glabellar furrow, which
usually is lacking (as well as Sg). In one specimen however there occur
the traces of Sz in the form of shallow deepenings.

3) The prominence of interpleural and pleural furrows on the pygi-
dium, may be more or less distinct, but are always shallow.
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Table 1

Dimensions of Trimerocephalus dianopsoides n.sp. (in mm)

499

‘ Number of Total length Length of Length ot
Cat. No. thoracic of carapace cephalon . pygidium
Tr. D. L. ’ segments (1t (Ie) | (Ip)
1 | 2 | 3 I 4 | 5
|

139 3 | 2.70 1.40 0.81
97 3 : 2.79 1.49 0.75
232 3 2.53 1.31 0.70
187 3 2.31 118 0.66
173 5 _ 3.37 1.76 0.88
301 -| 5 | 3.47 1.51 9.78
50 . 5 3.35 1.52 0.76
81 6 3.78 1.65 0.81
82 6 3.96 1.95 0.76
86 6 3.90 i 1.95 0.79
44 6 3.98 | 1.95 0.85
61 L 7 4.55 2.00 0.85
249 7 — 299 l 0.90
409 7 4.63 2.10 : 0.82
65 7 4.55 2.31 | 0.83
63 7 4.75 2.13 0.84
210 7 4.58 1.85 0.83
208 7 4.89 2.13 0.91
94a 7 4.62 2.02 0.75
136 8 5.33 2.39 0.84
10 9 6.20 2.64 0.80
234 9 6.60 2.68 0.99
184 9 6.30 2.81 0.84
230 9 6.80 974 0.94
212 ? 9 6.50 2.87 0.85
113 9 6.30 2.92 0.94
62 10 ! 7.00 3.15 1.02
51 10 7.80 2.83 1.03
217 10 . 9.00 | 3.65 1.28
54 10 | 7.80 ‘ 3.04 | 0.98
202 10 8.10 ' 3.65 1.15
57 10 8.80 | 3.15 1.26
178 10 9.00 ' 3.58 1.13
66 10 8.00 2,93 1.08
193a 10 7.80 2.96 | 1.05
121 i 1 11.77 417 | 1.30
338 11 11.40 3.90 1.30
235 11 11.40 3.90 1.30
337 11 14.40 5.20 1.95
193b 11 | 14.80 5,20 1.95
25 11 I — - 2.80
240 11 - 12.03 4.13 1.30
163 11 — i — 1.42
249 11 | 17.12 | 5.32 2.09
128 11 ; 14.20 . 5.20 1.82
219 11 | — — 2.14
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Table 1 (continued)

1 ! 2 3 { 4 5
203 | 11 — ‘ - 2.82
231 K 11 10.90 3.90 1.17
94b 11 20.20 ‘ 7.00 2.20
142 11 40.00 [ 10.50 3.50
196 11 58.00 ' 13.00 3.50
223 11 | —_ | 11.00 —_
152a 11 —_ — 3.20
152b ; 11 — — 5.82
Dimensions of Trimerocephalus caecus (Glirich) (in mm)

11 ' 9 12.00 4.10 ’ 1.80
146 9 | 11.30 | 4.20 1.90
Dimensions of Trimerocephalus trifolius (Osmdlska) (in mm)

16 ? — | 5.20 -
21 1 | 20.20 ! 6.80 ‘ 4.50

It is possible that the individual wvariation concerns also other
characters but, on account of the depression of all the specimens, not
all the feature could be analysed from this point of view.

Ontogenetic development. — In the collection of Zaremby there
occur 60 young specimens, representing different degrees of the meraspid
period and some young holaspid instars (table 1). The degrees: 1, 2 and
4 are lacking. The degree 8 is represented by one specimen only, the
remaining degrees — by several specimens each. As the specimens are
somewhat depressed, the measurements (table 1 and 2) do not allow the
calculation of the growth index. The graphs (fig. 1-5) show that the
growth in the meraspid period is rather regular. The comparison of

Table 2
Average lengths (in mm) of total exoskeleton (1t), cephalon (Ic), thorax (1th), pygidium
lc
(Ip), and cephalic length to total exoskeleton length ratio(%E),pygidial length to total

1
exoskeleton length ratio (%ﬁ)

Meraspid | Ip
Segis | It lc 1th ‘ Ip ‘ I II %L
3 2.58 185 | o049 o074 | 52 | 28
4 —_— — ‘ —_ — J— | f—
. 5 340 | 163 0.98 079 | 46 23 |
6 3.90 1,87 1.23 0.80 48 20
7 4.65 2,10 1.71 .84 45 18
8 533 | 239 | 212 0.84 44 16
9 645 | 278 2.80 0.87 43 14
: 10 820 | 3.29 3.80 1,11 40 13
! 1la 11.50 4.0 6.23 1.27 34 11

11f 58,0 13.0 39.70 5.30 22 | 9
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— Graph of the increase in length of the entire exoskeleton during the

raeraspid and early holaspid period (lla, 11b, 1l¢ — successive instars of holaspid
period).
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the graphs of the average lengths: of the entire exoskeleton (It), of the
cephalon (Ic), of the thorax (Ith) and of the pygidium (lp), shows that
the curves It and lth are subparallel (fig.4). This fact should be expected
as the increase of the length of the entire exoskeleton is caused mainly

e I
g Lth

11 : - lp

D

3 4 5 6 7 8 8 A M
Number of thotacic segments

Fig. 4. — Comparison of the changes in average length of particular exoskeletal
parts during the meraspid period
lc length of cephalon, It total length of exoskeleton, lth length of thorax, lp length

of pygidium.
by an addition of one thoracic segment in each meraspid degree. The
graph of the length increase of the cephalon (lc, fig. 2,4) shows that
the growth is here slower. The graph of the pygidial length increase
(Ip, fig. 3,4) shows but a very slight increase in successive meraspid
degrees. Until the degree 9, the absolute pygidial length increases only
very slightly, whilst a somewhat greater increase is observable during
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the holaspid period, and even beginning from the meraspid degree 9.
The graphs (fig. 5) of the average percentage changes of the cephalic

length to entire exoskeleton length ratio (%o 11—:—) and that of the pygidiai

length to the entire exoskeleton length ratio (%o Il—i)), show that in the
meraspid period the relative lengths of cephalon and pygidium decrease.
It is noticeable that the curve % 1—1(1:;- is slightly sigmoid which is probably

the result of the ununiform growth of the cephalon. In contrast with this,

T — A

Pl
560 -7 . o 1o

401
30

201

10

5 4 5 6 7 8 8 10 4 Moo
Meraspid period Holaspd period
Flg 5. — Graphs of the average percentage changes of:

%11_(: cephalic length to entire exoskeleton length ratio,

1

°/o—£ pygidial length to entire exoskeleton length ratio,

during meraspid and early holaspid period.

the relative lengths of the pygidium (the curve % ll—lt)) in the meraspid

period decrease uniformly.

The comparison of the dimensions within one growth degree shows
that the appearance of each thoracic segment is connected in this species
probably with a single moult. Only in the degree 10 the dimensions
of the entire exoskeletons, as well as those of the cephala and pygidia,
show that there are two groups of specimens, differing in dimensions.
In consequence this indicates that in the degree 10 there are at least
two instars.

The morphological changes occurring in the successive instars concern
the following characters (pl. I, pl. 11, fig. 3—6; text-pl. I):
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TEXT-PL. I

Fig.
Fig.

1

.6

.7

S RTIN )

Trimerocephalus dianopsoides n. sp.

. Reconstruction of meraspis, degree 3.
,, ” . degree 5.
" " ” degree 1.
» » » degree 9.
” " » degree 10.
. Reconstruction of the ventral side of thorax and pygidium, in
degree 10.
. Reconstruction of wincular furrow in meraspis, degree 7.

meraspis,
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1) Ocular protuberance very prominent at first, becomes lower and
lower, reaching at the degree 10 the shape and size characteristic of the
young holaspides.

2) The spine on the outer side of the posterior genal angle in degree
3 is very thin and pointed, its length being equal to two thirds of the
width (long.) of the occipital ring. In the successive instars, including
degree 7, it becomes smaller and smaller in comparison with the cephalic
length and in the degree 9 and 10 it changes into a tubercule.

3) The middle lateral glabellar furrow (S:) deep and distinct in
younger meraspid instars, becomes indistinct between the degrees 7 to 9,
later disappearing.

4) In the young instars the glabella is widened anteriorly at the po-
sition of S.. However, the widening occurs more posteriorly at each
successive instar causing the shallowing and then disappearance of the
So-furrow. Consequently in older meraspides the glabella widens
anteriorly at the level of S; (intercalating furrow) as is characteristic
of adult forms.

5) The facial suture in meraspides! until the degree 10, is functional.
It is disposed in the border furrow, in the same position as in the adult
forms, when it becomes non-functionable.

6) The vincular furrow in adult forms is, in the middle part, nearly
straight, directed transversely with smooth edges. In the genal part it
is directed posteriorly and crenulated. In younger forms the straight part
of the furrow is somewhat shorter (tr.) than the width (tr.) of the transi-
tory pygidium. In the crenulated part, the number of pits, fitting in
the enrolled ends of the thoracic pleurae, is greater than the number
of free thoracic segments. This is connected with the fact that the crenu-
lations correspond to the ends of pleurae of the transistory pygidium.
As the lower part of the cephalon is in small specimens poorly preserved,
it is impossible to count which number of pits in the vincular furrow
corresponds to particular meraspid degrees. It seems however, that
during the growth, the number of pits increases.

7) In younger meraspides the thoracic pleurae are wider (long.) with
regard to the length, than in the later degrees. In the degree 3, the length
(tr.) of the first thoracic pleura is twice aslong as width (long.), in degree
5 it is three times longer, in 9 — more than three times, in 10 — four
times and in the adult specimens it is six times longer. The absolute
width (long.) of the thoracic pleurae inareases only very slightly. Pleural
ends in younger meraspides are distinctly pointed and become nearly
rounded during the growth. The pleural furrows in the degrees 3 to 5 art
wide (long.), shallow, running nearly along the entire pleura. During
the growth they become narrower (long.) and deeper, occupying in the

1 Facial suture observable first in the degree 5.
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degrees 9 and 10, and in the adult forms a little more than a half of
the pleural length (tr.). At the same time, the anterior and posterior
parts of the pleura become more convex.

8) The changes of the transitory pygldlum

|
7‘8 9‘10‘11

{ Degree ........covooininnn | 3 ‘ 4 ‘ 5 ‘ 6
Axial Tings ....cooeieennns 5 ? | 6 7 7 ‘ 7 7 7 ki |
Pleural spines............ | 5 ? 6 5 6 | ? | 6 2 — |
Pleural ribs visible ... II 5 ? 6 5 6 6 ‘ 5 4 '

It appears from the above table that the adult pygldlum consists of
7 segments. This number is already attained in the transitory pygidia
degree 6, and this means that in each successive instar, one segment
from the anterior pygidial margin becomes released into the thorax
and at the same time the new segment is added to the pygidium. During
the whole meraspid period the first pygidial segment is distinctly sepa-
rated from the remainder, and in meraspides 9 and 10 it may appear
to belong already to the thorax. In this case the specimen would represent
the higher growth degree. In such cases only the detailed examination of
the internal mould of the specimen or even its plasticine cast, allows
one to recognize where the boundary between the thorax and the transi-
tory pygidium lies (pl. II, fig. 3, 4; pl. IV, fig. 5). During the entire
meraspid period the pleurae of the pygidium are developed as spines.
In the degree 6 they are elongated and pointed but later they become
~ shorter and rounded. In the transitory pygidium the spines occur on
nearly all the segments. In the degree 10, the terminations of first two
segments only are distinctly visible, whereas on the remaining part of
the pygidium there occur but small incisions along the posterior margin
. between the particular segments and the posterior pygidial margin
is slightly denticulated. The plasticine cast of the internal mould of the
pygidium in degree 10 shows, that on the pygidial doublure at the pleural
ends, there occur -tubercule-like thickenings, similar to those occurring
on the distal part of the doublure of thoracic segments (see p. 498; pl
1v, fig. 5).

9) In very young meraspides the ornamentation is more variegated
than in older meraspid degrees and in the adult forms. The granules
are more scattered in meraspides than in adult specimens being, however,
more prominent and pointed. In the degrees 9 and 10 their size decreases.
In young meraspides among the granules occur very fine pits which,
in degree 10, become shallower and in early holaspid period are hardly
visible.

Remarks. — The new species here described shows some similarities
to Trimerocephalus caecus (Glirich, 1896) in the course of the facial
suture. It is also similar to the most primitive representative of the
genus Tr. mastophtalmus (Reinh. Richter, 1856) in the presence of the
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ocular protuberance on the anterior genal angle and.in the type of
ornamentation. In the lack of the lateral glabellar furrows S and Ss,
and in the shape of pygidium, which is indistinctly furrowed, the new
species is reminiscent of Dianops aktjubensis Maksimova, 1955, known
from the Upper Famennian of Kazakhstan. It differs, however, from
this species in the course of the facial suture which, in D. aktjubensis
runs, as it is characteristic of the genus Dianops R. & E. Richter, 1926,
on the lateral border close to the border furrow; in Tr. dianopsoides it
runs in the border furrow. Further dfferences concern the presence of
the ocular protubgrance in our species and the shape of the glabella
which, in the new species strongly widens anteriorly and its lateral
angles are not truncated. The distinct difference concerns the lateral
border which, in D. aktjubensis, is bent outside at the lateral glabellar
angle.

The course of the facial suture in Tr. dianopsoides is intermediate
between those characteristic of the genera Trimerocephalus and Dianops.
The indistinctly furrowed subtrapezoid pygidium of the new species
is characteristic of the genus Dianops (cf. table 3).

Trimerocephalus trifoliug (Osmolska, 1958)
(pl. 1V, fig. 1-3,6)

1958. ?Dianops trifolius Osm.; H.Osmolska, Famennian Phacopidae.., p. 136, pl. 4,
fig. 2,3, text-fig. 6.

Material. — 3 entire specimens in Salter’s position and 8 cephala
from Famennian marly shales, zone II of Kadzielnia quarry.

Remarks. — In 1958 the present author described a new species,
recorded tentatively as ? Dianops trifolius, stating that it differs in the
cephalic structure from the remaining representatives of Dianops.
Also its stratigraphic occurrence was beyond the stratigraphic range of
Dianops. The new and better preserved material found in Kadzielnia
shows that its assignment to Trimerocephalus is more justified:

1) Glabella of Tr. trifolius widens anteriorly and its lateral angles
are not truncated (as is characteristic of Dianops).

2) On well preserved specimens, the lateral glabellar furrow S, is
visible, consisting of the transverse part and the longitudinal one parallel
to the axial furrow (as in some other representatives of Trimerocephalus).

3) The presence of the continuous intercalating ring, with the distal
ends somewhat inflated.

4) Delimitation of the lateral border from the cheek by the distinct
border furrow which, at the posterior genal angle, is deeply incised.

9) The structure of the vincular furrow characteristic of the genus
Trimerocephalus is, in spite of some specialization, expressed by the
distinct elongation of its anterior, transverse part, and by its widening
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(long.). The latter features are connected with the transverse elohg-ation
of the pygidium which in the enrolled position fitted to the part of the
vincular furrow running below the glabella.

This transverse elongation of the pygidium is in fact relative, being
caused by the depression of the transverse profile of the pygidium. It
is this which, in the remaining species of Trimerocephalus is somewhat
vaulted. In these forms the vincular furrow is also arcuate. This straight
course of the contra-pygidal part of the vincular furrow has caused some

Table 3
Comparison of specific characters of Dianops aktjubensis Maksimova with
the representatives of Trimerocephalus M'Coy

| | Ocular | ‘ '
| 1 protu- X
. Ii.age;a berance Facial Shape | Stra‘;ll- Geor-1
Species |glabeliar o ante-| acial | of graphi= | grapa-
| furrows rior | suture | di ical ical
| , | pygidium
‘ (Se,S5) I genal | | | range | range
| angle |
Trimerocephalus B | o .mz;r— trape- 1I or b
dianopsoides + gina zoidal 111
! furrow
inachensi - ™ ? 1I N
Tr. steinachensts | Shesk
on lenti- II; ArNy
Tr. mastophtalmus + + PR il 1 (?) P,U,
“Tr.icryptophtal- B on lenti- o
I1
moides | + i + . cheek cular - U
| - on I
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changes in the structure of the cephalic border which, in connection with
this, widens distally at the anterior lateral angles of the glabella.

The pygidium of Tr. trifolius, found for the first time,.is poorly
preserved, but allows the recognition of its lens like shape, characteristic
of Trimerocephalus.

Tr. trifolius in some features is very similar to Dianops aktjubensis
Maksimova, 1955, described from the Upper Famennian of Kazakhstan.
The similarities concern here the peculiar structures of the vincular fur-
row and lateral cephalic border.

THE MOULT IN BLIND PHACOPINAE

The ontogeny of Trimerocephalus dianopsoides n. sp. studied in the
present paper support the earlier observations of Maksimova (1955),
who stated, that young forms of some Phacopinae moult in a different
manner from that of adult forms. In Tr. dianopsoides in the meraspid
degrees 3 to 10, the cephalon of the majority of specimens was broken off
along the line of the functional facial suture, the detached doublure
being moved backwards — as is the case in adult forms of Ductina
R. & E. Richter, 1931 (Phacopidellinae Delo, 1935). In youngest holaspid
instars there occur the Salter’s position representing the phacopid mode
of moulting. The Ductina mode of moulting has been observed by
Maksimova in young specimens of the following species: Trimerocephalus
mastophtalmus (Reinh. Richter, 1856), Tr. cryptophtalmoides Maksimova,
1955, Dianops griffithides mugodjaricus Maksimova, 1955, D. aktjubensis
Maksimova, 1955. By "young specimens” Maksimova means the forms
with eleven thoracic segments, representing thus the holaspides.

Here recorded data concerning the development of Tr. dianopsoides
are in some disagreement with those recorded by Maksimova. According
to her, the length of the smallest known specimens at eleven thoracic
segments is, in Tr. mastophtelmus 5.7 mm, in Tr. cryptophtalmoides
8.0 mm, in D. griffithides mugodjaricus (5 mm?) 6.8 mm and in
D. aktjubensis 8.3 mm. The length of Tr. mastophtalmus corresponds to
the length of meraspides degree 9 of Tr. dianopsoides, the length
af three remaining specimens corresponds to the meraspides degree
10 in our species. It has been already mentioned that only a keen
observation of the internal mould and of the surface of the exoskeleton
has allowed the present author to ascertain that the oldest specimens
of Tr. dianopsoides with a Ductine mode of moulting represent in fact
the meraspides degree 10. There arises therefore the question whether
or not the forms described by Maksimova do represent in fact the young
instars of the holaspid period. One should be aware, however, that the
coincidence in dimensions here discussed of the young forms described
by Maksimova (1955) with meraspides of Tr. dianopsoides degree 10,

6 Actla Palaeontologica Nr 4
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should be regarded only tentatively, as in some young specimens of
Tr. caecus (Gilirich) found at Zaremby and representing the Ductina
mode of moulting (pl. 1I, fig. 1, 2), the length of the entire exoskeleton
with 9 thoracic segments corresponds to the smallest holaspides.

The Ductina mode of moulting has been also observed by R. and
E. Richter in Dianops griffithides griffithides (1926, pl. 11, fig. 8), Dianops
sp. (1955, pl. 2, fig. 14), Cryphops pulvinifer Matern, 1927 (1955, pl. 1, fig. 3)
and in Cr. schlosseri R. & E. Richter, 1955 (1955, pl. 1, fig. 2). In all these
specimens the lengths of the cephala range between 4.0 and 4.5 mm, thus
corresponding to the cephala of Tr. dianopsoides in young holaspides. The
German specimens here mentioned (R. & E. Richter, 1926, 1955) are
preserved as isolated cephala or as the fragmentary exoskeletons with
the unknown number of thoracic segments, and this makes it impossible
to recognize whether they represent the meraspides, young holaspides
or more adult stages.

As the moults of entire exoskeletons in Salter’s position (phacopid
mode of moulting) have been described in Cryphops R. & E. Richter,
1926, and Dianops, and as it has been stated by Maksimova and confirmed
in the present paper, that in the ontogeny of Phacopinae there occurs
the change in the mode of moulting, it seems reasonable to the present
author to presume that in the cases mentioned by R. and E. Richter we
are dealing with a similar phenomenon. The lack of the entire moults
in the Ductina mode of moulting or in Salter’s position is surely caused
by the fact, that they could be preserved only in particular sedimentary
conditions,

In accordance with the recapitulation theory it seems to be the fact
that, within the secondarily blind forms, or the forms with reduced
eyes and the facial suture moved towards the lateral border, the larval
forms may have the facial suture functional. With regard to the above
discussed investigations, the present author cannot agree with the opinion
of Maksimova (1955, p. 108-109, fig. 39-2), that in young Phacopinae
characterized by the regression of the facial suture, the marginal suture
comparable with that occurring in the Mesonacidae was present.

As in the blind Phacopinae here discussed, the facial suture in young
stages is functional in spite of the fact that it is situated on the dorsal
side and not marginally, the present author presumes that the similar
hypothesis could be adopted to the Phacopinae with the eyes well
developed. In these forms the facial suture is not functional in adult
forms, it is however highly probable that it was functional in young
ontogenetic stages (meraspid period). The verification of this hypothesis
in paleontological material is however hardly possible, as the Phacopinae
with the well developed eyes, living in the shallow parts of the sea basin
could hardly be preserved as the entire undistorted moults. On the
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contrary, the blind Phacopinae found in the deposits which were laid
down in a deep sea zone (cf. Rabien, 1956; Osmélska, 1958, 1962), are
often préserved as the entire undetached moults of the young and adult
individuals.

PHYLOGENETIC RELATIONS OF CRYPHOPS, TRIMEROCEPHALUS
AND DIANOPS

In the genealogical tree of the last blind Phacopinae it would be
very difficult to indicate the species, which could be regarded as direct
ancestors of particular genera. However, there occur in some genera
the groups of species within which, or within the forms similar to them,
one should search for the missing links between the above mentioned
genera,

The present author agrees with R. and E. Richter’s opinion (1955)
that the ancestral forms of Trimerocephalus should be found in the
"cryptophtalmus” group of Cryphops R. & E. Richter, 1926. This opinion
has been also confirmed by the studies of Maksimova (1955), who
described ? Cryphops latilimbatus with the eyes developed, but with
the shape of cephalon and glabella characteristic of primitive representa-
tives of Trimerocephalus similar to Tr. steinachensis R. & E. Richter,
1926. On the other hand, within the genus Trimerocephalus the same
author described Tr. cryptophtalmoides Maksimova, 1955, which lacks
the eyes, but has the cephalon resembling the forms of the "cryptophtal-
mus” group. Tr. trifolius (Osmolska, 1958), described from Poland is
closely related to the latter species. Its trapezoidal cephalon, differing
from that characteristic of the genus Trimerocephalus, represents the
further step in the specialization of the vincular furrow marked already
in the "cryptophtalmus’ group.

The above mentioned observations of R. and E. Richter (1955) con-
cerning the fact that the facial suture in some representatives of
Cryphops (”schlosseri” group) and Dianops was functional, did or may
have influenced these authors’ hypothesis on the phylogenetic relation-
ship of these genera. According to R. and E. Richter’s diagram (1955,
fig. 1), Dianops developed directly from Cryphops, through the forms
recorded as “’schlosseri” group. Trimerocephalus was regarded as a lateral
branch of Cryphops. Maksimova (1955) and Pfeiffer (1959, tab. 1) regar-
ding Cryphops as an ancestral form of these Phacopinae, assumed that
Dianops is an offshoot of Trimerocephalus. The latter view seem to the
present author to be entirely convincing, especially in the light of the
following facts (unknown to R. and E. Richter in 1955):

1) The functional facial suture is characteristic not only of the genera
Cryphops and Dianops, but occurs as well in Trimerocephalus.

2) The following species: Tr. lentiginosus Maksimova, 1955, D. aktju-
bensis Maksimova, 1955, Tr. lacunosus Pfeiffer, 1959, and Tr. dianopso-

6*
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Table 4

Stratigraphic range of the genera Cryphops, Trimerocephalus and Dianops
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ides n. sp. are in some ways intermediate between the genera
Trimerocephalus and Dianops.

The origin of Dianops from Trimerocephalus through the above
mentioned species or the forms related to them, is also in accordance
with their stratigraphic occurrence (see table 4).

Palaeozoological Laboratory
of the Polish Academy of Sciences
Warszawa, April 1963
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HALSZKA OSMOLSKA

NIEKTORE FAMENSKIE PHACOPINAE (TRILOBITA) Z GOR
SWIETOKRZYSKICH

Streszczenie

WSTEP

W pracy niniejszej opisano famenskie trylobity z podrodziny Phacopinae Haw-
le & Corda, 1847, pochodzace z Zaremb kolo Lagowa (poziom II lub III) i z kamie-
niolomu Kadzielnia w Kielcach (poziom II).

W Zarembach znaleziono doroste osobniki oraz larwy w stadium meraspis.
Nalezg one do licznie tu wystepujacego gatunku Trimerocephalus dianopsoides n. sp.
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i do T. caecus (Glirich, 1896). Ponadto wystepujg tu nielicznie, nie oznaczalne ga-
tunkowo okazy, nalezgce 'do podrodzaju Cyrtosymbole (Cyrtosymbole) R. Richter,
1913. Poza trylobitami i malZoraczkami (Richtlerina?), wystepujgcymi licznie, pozo-
stala fauna jest uboga i sktada sie z form bardzo drobnych. Znaleziono takze troche
zweglonych szezatkéw roslinnych.

Material z Kadzielni pozwolil autorce na uzupelnienie jej poprzednich badan,
dotyczgcych Trimerocephalus trifclius (Osmélska, 1958) dzieki znalezieniu kilku-
nastu dobrze zachowanych okazow tego gatunku.

DIAGNOZA NOWEGO GATUNKU

Trimerocephalus dianopsoides n. sp.
(pl. 1, fig. 1-15; II, fig. 3-6; 111, fig. 1-6; IV, fig. 4, 5; text-pl. I)

Diagnoza. — Szew twarzowy po przecieciu limbusa bocznego biegnie w bruzdzie
brzeznej nie wkraczajgc ma policzek. Modzel na przednim kgcie policzkowym.
Hypostom szeroki (tr.), tréojkatny. Pygidium krotkie (long.), szerokie (tr.), o ksztalcie
‘trapezoidalnym i slabo zaznaczonej segmentacji. Powierzchnia pancerza drobno
granulowana; guzki na duplikaturze cefalonu i powierzchni hypostomu oraz na
limbusie bocznym w okolicach szwu twarzowego — wieksze,

ROZWOJ ONTOGENETYCZNY

W posiadanym materiale z Zaremb znajduje sie okolo 60 calych osobnikéw
w stadium meraspis, z segmentami toraksu od 3 do 10. Dokonane pomiary poszcze-
gbélnych stopni wzrostowych (tabele 1 i 2) pozwolily na opracowanie wykresow
(fig. 1-5) obrazujgcych zmiany, zachodzace we wzajemnych stosunkach dlugosci
poszczegblnych cze$ci pancerza. '

Zmiany morfologiczne, jakie zachodzg w kolejnych stopniach stadium meraspis,
dotyczg podanych ponizej cech (pl. I, pl. II, fig. 3-6; text-pl. I):

1) modzele oczne zmniejszajg sie;

2) kolce na tylnych kgtach policzkowych zanikajg;

3) bruzdy boczne glabelli S, zanikaja;

4) w milodszych stopniach meraspis glabella rozszerza sie poczynajac od bruzd
bocznych S,; poiniej, w zwiazku z zanikiem S,, rozszerzanie glabelli zaczyna sig
na wysokos$ci miedzybruzdy:

5) szew twarzowy w stadium meraspis funkcjonalny i w tym samym polozeniu,
¢o> u osobnikoéw dorosiych, kiedy to traci funkcjonalnosé;

6) iloé¢ zaglebien w bocznych czesciach bruzdy subkranidialne] zwieksza sie
w miare dodawania segmentéw toraksu;

7) pleury toraksu stajg sie wezsze (long.) i dluzsze (tr.);

8) pleury pygidium przejSciowego we wszystkich stopniach meraspis zakon-
czone kolcami (por. 506);

9) ornamentacja larw bardziej urozmaicona, niz u form dorostych; sklada
sie ze spiczastych guzkéw 1 gestych, drobnych naktlué.



ON SOME FAMENNIAN PHACOPINAE 515

LINIENIE SLEPYCH PHACOPINAE

Ontogeneza Trimerocephalus dianopsotdes n. sp. potwierdza wozeéniejsze obser-
wacje Maksimowej (1955), ze larwy S§lepych Phacopinae linialy w inny sposéb,
niz formy doroste. Pierwsze wydostawaly sie przez szczeling miedzy cefalonem i jego
duplikatura (typ duktinowy), drugie — przez szczeline miedzy cefalonem i torak-
sem (typ fakopidowy). Duktinowy typ linienia obserwowala Maksimowa na miodych
wylinkach o 11 segmentach toraksu, a wiec nalezgcych juz do stadium holaspis,
gdy natomiast u Tr. dianopsoides n. sp. juz najmlodsze wylinki holaspis odznaczaja
sie fakopidowym typem linienia. W wymienionym gatunku we wszystkich stopniach
meraspis szew twarzowy jest funkcjonalny, mimo ze nie zajmuje polozenia zdecy-
dowanie marginalnego, lecz przebiega w bruzdzie brzezinej. Fakt ten, zdaniem
autorki niniejszej pracy, jest zapewne powszechny u wszystkich $lepych Phacopinae,
i jest w zgodzie z teorig rekapitulacji.

ZWIAZKI FILOGENETYCZNE RODZAJOW CRYPHOPS, TRIMEROCEPHALUS 1 DIANOPS

Autorka uznaje za stuszny poglad wypowiedziany przez Maksimowsg (1955)
i Pfeiffera (1959), ze rodzaj Dianops stoi w bezpoérednim zwigzku z rodzajem Tri-
merocephalus, z ktorego sie wyodrebnil. W obu rodzajach istniejg gatunki swiad-
czgce o ich bliskim pokrewienstwie (tab. 4). Odmienny poglad, przyjmujgcy pows-
tanie rodzaju Dianops z rodzaju Cryphops, wypowiedziany przez R. i E. Richterow
(1955), oparty zostal w duzej mierze na przekonaniu autoréw, ze tylko u Cryphops
i Dianops wystepuje funkcjonalny szew twarzowy. Stwierdzenie przez Maksimowg
(1955) funkcjonalnosci szwu twarzowego, w pewnym okresie zycia, takze u przed-
stawicieli rodzaju Trimerocephalus wykazalo, ze hipoteza R. i E. Richterow jest
biedna.

OBJASNIENIA DO ILUSTRACIJI

Fig. 1 (p. 501)
Wykres zmian diugo$ci calego pancerza podczas stadium meraspis i weczesnego
holaspis (1la, 11b, 11c — kolejne wylinki stadium holaspis).
Fig. 2 (p. 501)

Wykres zmian dlugo$ci cefalonu podczas stadium meraspis i wezesnego
holaspis.

Fig. 3 (p. 501)
Wykres zmian dlugoéci pygidium podczas stadium meraspis i weczesnego
holaspis.
Fig. 4 (p. 502)
Zestawienie wykreséw zmian §rednich dlugo$ci: calego pancerza (It), toraksu
(1th), cefalonu (lc) i pygidium (lp) podczas stadium meraspis.
. Fig. 5 (p. 503)
Wykres procentowych zmian S$rednich dlugo$ci cefalonu (lc) w stosunku do

dlugo$ci calych pancerzy (1t) oraz diugosci pygidium (Ip) w stosunku do diugosei
catlych pancerzy podczas stadium meraspis i wczesnego holaspis.
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Text-Pl. I (p. 504)
Trimerocephalus dianopsoides m. sp.

Fig. 1. Rekonstrukcja mtodego okazu z 3 segmentami toraksu.
Fig. 2. ”» . . z5 " "
Fig. 3. " " > z 7 i '
Fig. 4 » i . z 9 ’ "
Fig. 5 " " » z 10

” ”

Fig. 6. Rekonstrukcja brzusznej strony toraksu i pygidium miodego okazu z 10
segmentami toraksu.

Fig. 7. Rekonstrukcja bruzdy subkranidialnej mlodego okazu z 7 segmentami
toraksu.
Pl I
Trimerocephalus dianopsoides n. sp.
(p. takze pl. 1I-IV)
Fig. 1. Osrodka miodego okazu z 3 segmentami toraksu (Tr. D. 1/232).
Fig. 2. Odcisk plastelinowy mlodego okazu z 3 segmentami toraksu (Tr. D. I/151).
Fig. 3. Osr6dka mliodego okazu z 3 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/243).
Fig. 4. O$réodka miodego okazu z 5 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/215).
Fig. 5. Osrodka mlodego okazu z 5 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/50).
Fig. 6. Odcisk plastelinowy tego samego okazu.
Fig. 7. Odcisk plastelinowy mlodego okazu z 5 segmentami toraksu (Tr. D. 1/92).
Fig. 8. Odcisk plastelinowy milodego okazu z 6 segmentami toraksu (Tr. D, 1/86).
Fig. 9. Oérodka mlodego okazu z 6 segmentami toraksu i odciskiem duplikatury
(Tr. D, 1/1).
Fig. 10. Osrodka mtodego okazu z 7 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/63). -
Fig. 11. Odcisk plastelinowy mlodego okazu z 7 segmentami toraksu (Tr. D.
1/400).
Fig. 12. Odcisk mlodego okazu z 7(?) segmentami toraksu i odciskiem duplika-
tury (Tr. D. 1/249).
Fig. 13. Oérédka mlodego okazu z 8 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/136).
Fig. 14. Os$rodka miodego okazu z 9 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/212).
Fig. 15. Odcisk plastelinowy tego samego okazu.
Wszystkie okazy z poziomu II lub III famenu w Zarembach; X 6.
Pl 11
Trimerocephalus caecus (Giirich, 1896)
Fig. 1. Odcisk plastelinowy mlodego okazu z 9 segmentami toraksu (Tr. D.
1/11); X 3.
Fig. 2. Oérédka mlodego okazu z 9 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/146); X3.
Trimerocephalus dianopsoides n. sp.
(p. takze pl. I, III, IV)
Fig. 3. Osrodka miodego okazu z 10 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/66); X 6. )
Fig. 4. Odcisk plastelinowy milodego okazu z 10 segmentami toraksu (Tr. D.
1/62); X 6.

Fig. 5. Odcisk plastel'inowy miodego okazu z 10 segmentami toraksu (Tr. D.
1/217); X 6.
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Fig. 6. Osrodka mdodego okazu z 10 segmentami toraksu i odciskiem duplikatury
(Tr. D. 1/178); X 6.

Wszystkie okazy z poziomu II lub III famenu w Zarembach.

Pl III
Trimerocephalus dianopsoides n. sp.
(p. takze pl. I, 11, 1V)

Fig. 1. Odcisk plastelinowy cefalonu dorostego osobnika, holotyp (Tr. D.
1/223); X 3. )

Fig. 2. Odcisk plastelinowy pygidium dorostego osobnika (Tr. D. I/152a); X 6.

Fig. 3. Odcisk plastelinowy pygidium dorostego osobnika (Tr. D. I/152b); X 6.

Fig. 4. Odcisk plastelinowy hypostomu (Tr. D. 1/46); X 3.

Fig. 5. Osrodka dorostego okazu w polozeniu Saltera (Tr. D. 1/338); X 3.

Fig. 6. Odcisk plastelinowy dorosiego okazu w polozeniu Saltera (Tr. D.
1/337); X 3.

Wszystkie okazy z poziomu II lub III famenu w Zarembach.

PlL IV

Trimerocephalus trifolius (Osmolska, 1958)
Fig. 1. Cefalon, profil podtuzny (Tr. D. I/16); X 6.

Fig. 2. Fragment cefalonu od strony brzusznej, widoczna bruzda subkranidial-
na (Tr. D. 1/39); X 6.

Fig. 3. Cefalon, widok z gory (Tr. D. I/16); X 6.
Fig. 6. Caly okaz w polozeniu Saltera (Tr. D. I/21); X 3.

Trimerocephalus dianopsoides n. sp.
(p. takze pl. I-111)
Fig. 4. Odeisk dorostego okazu w polozeniu Saltera (Tr. D. I/196); wielk, nat.
Fig. 5. Odcisk plastelinowy brzusznej strony toraksu i pygidium mtodego okazu
z 10 segmentami toraksu; widoczne polozenie duplikatury, organéw Pandera i zgru-
bienia na dystalnych krancach pleur (Tr. D. 1/66); X 6.

Fig. 1-3 i 6 — z poziomu II famenu w Kadzielni;
fig. 4 i 5 — z poziomu II lub III famenu w Zarembach.

TAJNBUHIKA OCMVIBCKA

HEKOTOPLBIE $GAMEHCKUE PHACOPINAE (TRILOBITA)
U3 CBEHTOKP2KMCKHUX T'OP (ITOJIBIIA)

Pe3wome

BCTYNINEHUE

B nacroawen pabore maHo ommcaHme (HaMEHCKMX TPUJIOOMTOB M3 IOICEMENCTBA
Phacopinae Hawle & Corda, 1847, npoMCXOAAILIMX M3 MECTHOCTM 3ap3Mbul oxono Jla-
‘rora (ropuzoHt II uau III) u u3 kamMHenomuu Kanzennus B Kenbuax (ropuaont II).

B 3apsmbax HaifIeHO TaK B3pOCJBIE 0CO0M, KAK M MX JMYMHKM B CTAjMM MEpac-
nuca. ITpunaanex®ar oHM OOMIALHO TYT BhICTYNaromLmM BumaMm Trimerocephalus dia-
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nopsoides n.sp. u Trimerocephalus caecus (Giirich, 1896). Kpome Toro Haxomarca TYT
TOXKE€ HEMHOTIOYMCIIEHHBIE, HEONPEAeNMMble B BUAOBOM OTHOLUEHWM OBpa3subl, npu-~
Hajpuexaime noapoxny Cyrtosymbole (Cyrtosymbole) R. Richter, 1913. 3a wMcrI0O-
YEHMEM MHOTrOYMCJIEHHBIX TpuaobutoB m ocrpakox (Richterina?), ocranbnas cayHa
CKYAHa M COCTOMT M3 O4eHb Menkux dopm. HailmeHo Toxe HECKOJBKO OBYIJIEBILIMX
PaCTUTENLHBIX OCTATKOB.

Martepuan n3 Kanzensuu no3Boiui aBTOPY AOMOJHUTL NPEKHME MCCICNOBAHMS,
kacaowmeca Trimerocephalus trifolius (Osmoélska, 1958) Gmnarogapsa Haxomkre Goabnre
aecaTty ob6pa3LoB 3TOr0 BUARQ, XOPOLIEMR COXPAHHOCTU.

AUATHO3 HOBOIO BUIA

Trimerocephalus dianopsoides n.sp.
(. I, dour. 1—15; mr.II, dour. 3—6; . 111, dur. 1—6; mir. IV, dur. 4, 5;
TexceT-1Ja. I)

Auazno3. — JIuMueBoil 1UOB rocye XOAa B IONEPEK GOKOBOro nmmbyca NPOXOAUT
B KpaeBoil 60po3je He BXOAA Ha LIeKy. Mo3oJdb Ha nepeiumm ymiy wjexu. I'mmocToma
wmpokada (tr.), TpeyroJbHaa. XBOCTOBOM ILUMT KOpOoTKuil (long.), mmpoxrwmit (tr.), tpa-
NEeUMEeBUIOHON (POPMBI, €O cnabo HaMe4yeHHOI cermeHrauueir. IIOBEPXHOCTh ITAHLbLIPA
MOKPBITA MEJKON IpaHyJAuMeit; 6yropky Ha AYNIMKATYpPEe roJIOBHOrO IMTa, INOBEPX-
HOCTHM TUIIOCTOMB!I UM Ha GOKOBOM nMMOyce B OKPECTHOCTM JMULEBOro uiBa fosee Kpym-

HblE,

OHTOTEHETUYECKOE PA3BUTUE

B umerwowmMcs Marepuaye u2 3apiM0 HaxXOAUTCA OKOJO 60 meJbHBIX ocobeil Ha
craauu mepacrmca ¢ 3 po 10 TYJNOBMIUHBIMM HJEHKamu., IIpoMepbl OTHENBHBIX BO3-
pacTHeIX cTyrneHei (tabm. 1, 2) no3BoauaM BbIYEPTUTH rpacduxrm (dpur. 1-5) n3obpa-
M}Kawliye M3MEHEHUA MPOUCXONALIME BO B3aMMHBIX COOTHOLUEHUAX ANUHBI OTHAENbHBIX
JacTeil naHubIpd.

Mopdponornyeckue M3MEHEHMA MPOMCXONALUME HA HOCHEAOBATENBHBIX CTYHEHIX
cTazMy Mepacnuca KacaloTes HMIKe NPUBEAEHHBIX Npu3HakorB (nu. I, II; tekcer-rur. 1):

1) rna3HbI€ MO30JIM IIOABEPTarOTCA M3MEHEHUIO,

2) ucye3aloT LUMIbI HA 3aJHUX YIJIaX 1K,

3) ucuyezaroT 60KOBble GOPO3LbI raabenabr Sg;

4) Ha MJIQAIUMX CTYIMEHAX Mepacnuca riaadesia pacuumpsercs HadwmMHad ¢ OOKO-
BeIX 00po3x Ss; Mo3me, B CERA3M C MCYE3HOBERMEM Sy paciuupeHme riaabesnnsr npomc-

XOAUT Ha YPOBHE MeXGOpO3Abl;
5) AMLEBOI INOB Ha CTaguM Mepacnuca (PYHKUMOHANLHBIA M TAKKE PaCIOJIOMEeH-

HBIA KaK y B3pPOCHbIX 0cobelf, ¥ KOTOpPhIX TepsaeT (DyHKUMOHAJIBLHOCTE;

6) xosnmyectBo yraybsaenmit B GOKOBBIX HacTAX cyOKpaHMAMANBLHOM OOPO3AbI yBe-
NAUYUBAETCH NapaleNIbHO NpUOGABJIEHMIO TYJOBMILHBIX 4YJIEHMKOB,

7) nAeBpbl TYJOBHMILHOTIO LIMTA CTAHOBATCA Oonee y3xmumyu (long.) M AIAMHHBIMM
(tr.);

8) nneBpBbI TPAH3MTOPHOIO XBOCTOBOIO IUMTA HA BCEX CTYMEHHAX MeEpacrmca cHad-

JKEeHbl HA KOHLAx wwunamu (cMm. ¢Tp. 506);
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9) CKyJABNOTYDAa JUYMHOK 00oNee pa3HooOpa3sHa 4YeM y B3POCJbIX (POPM; COCTOMT U3
380CTPEHHBIX OYTOPKOB M MHOTOYMCJIEHHBIX TECHO PAaCMOJIOREHHbBIX MEJKHX ,yKO-

JIOB”.

JIUHBKA CIEIIBIX PHACOPINAE

Ounrorenes Trimerocephalus dianopsoides n.sp. NOATBEPKAAET NpexHUEe HabIo-
Xeuna MagcumoBoit (1955), 4TO AMUMHKM caenbix Phacopinae nmuanm apyrum obpa-
30M, 4eM B3pOCJEble dopmel. Ilepseie OCBODOKAANMUCHL YEPE3 LIEJNbL MEXKAY TrOJIOB-
HbIM LIMTOM M €ro AYIJIMKATYypOil (AYKTWMHOBBIN THWII), APyTHE 4epe3 IUENb MEXAY
TOJIOBHBIM M TYJIOBMILUHBIM IuMTaMu (pakonupoBbll Tum). JYKTHMHOBBII TUII JUHBKU
Habroana MakKcMMOBA HAa MOJIOABIX BLUIMHBEAX ¢ 11 TYJIOBMIUHBIMM YJIECHMKAMM,
T.€. NPUMHAAJEKALUMX YKE cTaguu royacnmca, torga Kak y Tr. dianopsoides n. sp.
yKe caMmble MJIAAILME JMHBKM TOJIacnyca O0HapPYIKMBAKOT (PAKONMAOBBIN THUI JIMHLKM.
Y ynoMAHYTOTO BMAA Ha BCEX CTYIEHAX CTajuM Mepacnuca JHLEBON ILHOB ABMAETCA
(byHKIMOHANBHBIM, XOTA HEe 33aHMUMAJl ONpPEAEJIEHHO MAPrMHAJLHOrO PacIiONOMEHUHA,
HO TIPOXOAMJ B KpaeBoi1 Gopospe. Dot (hakT, 110 MHEHMIO aBTOPA HACTOALUeil paloTsl,
ABJNACTCA IMOBUAMMOMY BCEOOLIMM IS Bcex caenbix Phacopinae w maxogurca B €O-

raacuy ¢ TeOpMeil PEeRAnMUTY IS,

PUJOTEHETUYECKHWUE CBA3U POJOB CRYPHOPS, TRIMEROCEPHALUS W DIANOPS

ABTOD CYMTAeT BEpHBLIM MHEHMe BbIcKazaHHoe MakcmumoBoit (1955) u Ildendde-
pom (Pfeiffer, 1959), cornacuo Koropomy pox Dianops HENOCPEACTBEHHO CBA3AH C PO-
nom Trimerocephalus, u3 xoroporo Bwigemuica. O6a POAbI COAEPIKAT BUAbLI CBUjE-
TeNLCTBYWOILIME O UX Oau3koM poxpcree (raG. 4). Jpyroe MHEHME, NPHHUMAIOLICE
BO3HUKHOBeHME popaa Dianops u3 popa Cryphops, Beickazausoe P. u E. Puxrtepamn
(R. & E. Richter, 1955), ocHOBaHO B GONBIIOHA cTemeHM Ha yGexRJEeHMIO aBTOPOB B TOM,
4yTo Tonbko y Cryphops u Dianops umeerca (pyHKUMOHANbLHBIN NMLEBON OB, KOH-
cratMposanve Maxceumooit (1955) (PyHKLMOHANBHOCTHU JMLIEBOrO LIBa, B ONPEAEJIEH-
HOM TIlepuoje MXKW3HHM, TakKxXe y npeacraBureneil popa Trimerocephalus mnorazano
oumbo4yHocTs runore3sl P. u E. Puxrepos.
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Trimerocephalus dianopsoides n. sp.
(see also pl. II, III, IV)

. Internal mould of meraspis, degree 3 (Tr. 1. 232).

. Plasticine cast of meraspis, degree 3 (Tr. I. 151).

. Internal mould of meraspis, degree 3, with imprint of doublure (Tr. I. 243).
. Internal mould of meraspis, degree 5, with imprint of doublure (Tr. I. 215).
. Internal mould of meraspis, degree 5, with imprint of doublure (Tr. 1. 50a).
. Plasticine cast of same specimen.

. Plasticine cast of meraspis, degree 5, (Tr. 1. 92).

. Plasticine cast of meraspis, degree 6, with imprint of doublure (Tr. I. 86).
. Internal mould of meraspis, degree 6, with imprint of doublure (Tr. I. 1).
. Internal mould of meraspis, degree 7, with imprint of doublure (Tr. I. 63).
. Plasticine cast of meraspis, degree 7 (Tr.I. 400).

. Imprint of meraspis, degree 7(?), with imprint of doublure (Tr. I. 249).

. Internal mould of meraspis, degree 8, with imprint of doublure (Tr. 1. 136).

Internal mould of meraspis, degree 9, with imprint of doublure (Tr. I. 212).

. Plasticine cast of same specimen.

All specimens from Famennian zones II or III of Zaremby; X 6.
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Trimerocephalus caecus (Glirich, 1896)

. Plasticine cast of meraspis, degree 9 (Tr. I. 11); X 3.
. Internal mould of meraspis, degree 9, with imprint of doublure (Tr. I.

146); X 3.

Trimerocephalus dianopsoides n. sp.
(see also pl. I, III, IV)

. Internal mould of meraspis, degree 10, with imprint of doublure (Tr. I.

66); X 6.

. Plasticine cast of meraspis, degree 10 (Tr. 1. 62); X 6.
. Plasticine cast of meraspis, degree 10 (Tr. I. 217); X 6.
. Internal mould of meraspis, degree 10, with imprint of doublure (Tr. I.

178); X 6.

All specimens from Famennian zones II or III of Zaremby.



Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

O bW N

P1. 1II

Trimerocephalus dianopsoides n. sp.
(see also pl. I, 1I, IV)

. Plasticine cast of adult cranidium, holotype (Tr. I. 223); X3.
. Plasticine cast of adult pygidium (Tr. I. 152a); X 6.

. Plasticine cast of adult pygidium (Tr. I. 152b); X 6.

. Plasticine cast of hypostoma (Tr. I. 46); X 3.

Internal mould of adult specimen showing phacopid mode of moulting
(Tr. 1. 338); X 3.
Plasticine cast of adull specimen showing phacopid mode of moulting
(Tr. 1. 337); X 3.

All specimens from Famennian zones II or III of Zaremby.
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Pl IV

Trimerocephalus trifolius (Osmolska, 1958)

. Cephalon, lateral view (Tr. D. I/16); X 6.
2. Fragmentary cephalon, ventral view showing vincular furrow (Tr. D.

1/39); X 6.

. Cephalon, dorsal view (Tr. D. 1/16); X 6.
. Entire specimen in Salter’s position (Tr. D. I/21); X 3.

Trimerocephalus dianopsoides n. sp.
(see also pl. I, II, III)

. Entire specimen ‘in Salter’s position (Tr. D. 1/196); nat. size. -
. Plasticine cast of meraspis, degree 10, ventral view showing position of

doublure, Panderian protuberances and thickenings on distal ends of pleurae
(Tr. D. 1/66); X 6.

Fig. 1-3, 6 — from Famennian zone II of Kadzielnia;
fig. 4, 5 — from Famennian zones II or III of Zaremby.
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