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

Abstrac t. - The new Famenrtian 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 C'r y phops R. & E. Richter,

Trimerocephalus M 'Coy an d Dianops R. & E. Richter are discussed.

INTRODUCTION

The present paper is a continuation of the author's studies (Osmolska,
1958) of the trilobite subfam ily Phacopinae. Thcrnater-ial here d escribed
is from the Famennian beds of Zaremby near Lagow and of Kielce (Ka
dzielnia quarry), both in the southern part of the Hol y Cross Mountains
(Gory Swietokrzyskie).

The trilobites from Kadzielnia were collected by Prof. Maria Roz
kowska (Palaeozoological Laboratory of the Polish Academy of Sci ences ,
Poznan) and kindly put at the writer's disposal for an in ve st iga tion:
those from Zaremby the w ri t er has collected herself, at the locality
kindly shown to her by Dr. Halina Zakowa (Geological Institute, Kielc e).

Prof. Zofia Kielan-Jaworowska (Palaeozoological Laboratory of the
Polish Acad emy of Sci ences, Warszawa) read the manuscript of the
present pap er and off ered much constructive criticism. Mr. David Bru
ton (Leicest er University , England) kindly corrected the English of the
present pap er. 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 gratit ude.

MATERIAL AND METHODS

The collection of the Famennian Phacopinae d escr ibed in the present
paper consists of more than 300 specimens, which have been deposited
at the Institute of P alaeozoology of the Polish Academy of Sci ences
in Warsaw (Warszawa, Zwirki i Wigury 6) under the catalogue num
ber Tr. D. I.

Th e greater part of the coll ection 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 (Gurich, 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
r ar e , represented only by carbonized, dichotomic fragments.

The Famennian beds in Zaremby represent the mudstones, in which
the trilobites a,re preserved as internal and external moulds. The external
moulds , as a rule, show details of the minute ornamentation, so that
pl asticine casts have been made from them to show the details of the
ex ternal surface of the test. The trilobites being otherwise satisfactorily
preserved , are mostly depressed , and this is why it has be en 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 m easurements, and the graphic treatment
of the r esulting data has given some information concerning the growth
in particul ar dev elopmentary stages. The specimens were measured using
an ey e -piece scale with a binocular microscope. In the graphic ela 
boration, only the length of the exoskele tons or th ei r parts has been
taken into a ccoun t as the depression of the sp ecimens could not allow
one to draw any conclusions concerning the length to width ratio.

The occurenc e in the Famennian beds of Zaremby of the represen
tatives of Cyrtosymbole (Cyr tosymbole) and Tvimerocepluslus caecus al
lows the beds to be id en tified as belonging stratigraphically to the Fa
m ennian zones II or Ill.

In the collection from Kadzielnia (marly shales interbedded by li
m estones) there occurs Trimerocephalus trijolius (Osmolska , 1958), dis
cussed in the pr esent paper , accompanied by Tr. m astapataimus (Reinh.
Richter, 1856), numerous tetracorals and brachiopods. The ag e of the
K adzielnia bed s in question r epresents presumably the Famennian
zon e II .

DESCRIPTION

Family Phacopidae Hawle & Corda, 1847
Subfamily Phacopinae Hawle & Corda, 1847

Genus Trimerocephalus M'Cay, 1849
Trimerocephalus dianopsoides n. sp.

(pl . I , fi g. 1-15; .pl . II , fig . 3- 6; pl . III , fig . 1-6 ; pl. IV , fig. 4, 5; text-pI. I)

H ol otype: The cep ha lon No. Tr. D. I/223, figured on pl. III, f ig . 1.
T ype hori zon : Famennian, zone II or III.
Type l ocal i t y : Zaremby near Lagow, Holy Cross Mountains, Poland.
Derivat ion of n ame: dianopsoid es - reminding one, in some characters, of the

genus D ianops R. & E. Rlichter, 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 (8 2 ) and anterior
(8 a) 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 Ipos terior genal ang1le. 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
:leeper. 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 (Ilong.) being equal to that of
the occipital ring (long.). Vdncular furrow faicly deep, its width (long.) being
more or less equal to that of the Jntercalating ring. It runs aJlong the
anterior margin of the cephalon reaching half of the cheeks length (long.),
or s omewh at behind, The bottom of tthe vinoular furrow in the parrtt
running along the cheek iscrenulated 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, fiat fulcrum, somewhat sharpened; pleural furrow wide,
dividing the pleura into two convex bands, equally wide (long.). Posterior
margin of the pleuoa 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 th e 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,
'tlh'e!r e occurs a Pander's protuberance in a Iorm of a longitadinal 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 (tr.) 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
IPos ted or pleurae the !protuberances fonm dilStiJncttubercles situated
close to the interior margin of the doublure (pl. IV, fig. 5).

Pygidium is short (Iong.), twice as wide as long, posterior margin
being directed transversely. Anterior margin in 'the middle part is paeallel
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 (tr.), 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
occur 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 (S2) 'lateral glabellar furrow, which
usually is Jacking (as well as S 3'). In one specimen however there occur
the traces of 52 ,in 1he form of shahlow 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 Trimerocephatus dianopsoides n .sp, (in mm)

499

Number of Total length

I
Length of Length at

Cat. No. thoracic of carapace cephalon pygidium
Tr. D. J. (Ic)

.
(lp)segments (It)

I
1 I 2 I 3 I 4 I 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 1.18 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 7 4.55 2.00 0.85

249 7 - 2.29 0.90
400 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 2.74 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 11 11.77 4.17 1.30
338 11 11.40 3.90 1.30
235 11 u .so 3.90 1.30 I
337 11 14.40 5.20 1.95
193b 11 14.80 5.20 1.95
25 11 - - 2.80

240 11 12.03 4.13 1.30
163 11 - - 1.42
242 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 (con tinued)

1 I 2 I 3 I 4 I 5

203 11 - I - 2.82
231 . 11 10.90

I

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 Trimero cephalus caecus (Gtirich) (in mm)

11 I 9

I
12.00

I
4.10

I
1.80

146 9 11.30 4.20 1.90

Dimens ions of T r im er ocephalus t r ifol ius (Os m ols ka ) (in mm)

16

I
?

I
-

1

5.20

I
-

21 11 20.20 6.80 4.50

It is possible that the individual variation concerns also other
character s but , on account of t he depression of all t he specim ens, not
all the fea ture could be analys ed fro m this po int of view .

Ontog en etic development. - In the coll ec t ion of Zaremby there
occur 60 young spe cimens, representing d ifferent degrees of the m eraspid
period and some yo ung holas pid in stal'S (table 1). The degrees: 1, 2 and
4 are lackin g. The degr ee 8 is r ep r esented by on e sp ecimen only , the
remain ing degr ees - by several specimens each . As the sp ecimens are
somewha t depressed, the m easurements (table 1 and 2) do no t allow the
calculati on of th e growth index. The graphs (fig . 1-5) show that the
growth in the meraspid period is rather r egular. The comparison of

T a b I e 2

Average lengths (in mm) of total exo skeleton (It), cepha lon (Ic), th orax (Ith), pygid lum
Ie

(lp ), and cepha li c length to total ex osikeleto n length rat io (%li ),pygidiallength to total
lp

exoskeleton length rati o (%Tt")

Me ra spid

I
It I Ie I lth

I
lp I

Ie

I
Ip01- _

%lidegree ' °It
I

3 2.58 1.35 0.49 I 0.74 52 28
4 - - - - - -
5 3.40 1.63 0.98 0.79 46 23
6 3.90 1,87 1.23 0.80 48 20
7 4.65 2,10 1.71 Q.84 45 18
8 5.33 2.39 2.12 0.84 44 16
9 6.45 2.78 2.80 0.87 43 14

10 8.20 3.29 3.80 1,11 40 13

I
lla

I
11.50 4.0 6.23 1.27 34 11

11£ 58,0 13.0 I 39.70 5.30 22 9
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the graphs of the average len gths : of the entire exoskeleton (It ), of the
cephalon (Ic), of the thorax (Ith) and of the pygidium (lp), shows that
the curves It and l tti are subparallel (fig.4). This fact should be expected
as the increase of the length of the entire exoskeleton is caused mainly
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Fig. 4. - Comparison of the changes in avera ge length of particular exoskeletal
parts during the meraspid per iod

Ie length of cephalon , It total length of exo skeleton, Ith length of thorax, Ip length
of pygidium.

by an addition of one thoracic segment in each meraspid degree. The
graph of the length increase of the cephalon (le, fig. 2,4) shows that
the growth is here slower. The graph of the pygidial length increase
(lp, fig. 3, 4) shows but a very slight in crease in successive meraspid
degr ees. Until the degree 9, the absolute pyg id ial length increases only
very slightl y , whilst a somewhat greater increase is observable d uring
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the holaspid period , and even beginning from the meraspid degree 9.
The graphs (fig. 5) of the a verage percentage changes of the cephalic

length to en tire exoskeleton length ratio (flo ~) and t hat o f the pygidial
It

length to the entir e exoskelet on length ratio (!l /o lp) , show that in t he
It

meraspid period the r elati ve lengths of cephalon and pygidium decrease.

It is noticeable that the curve % ~~- is slightly sigmoid w hich is p robably
It

the r esult of t he ununiform growth of the cephalon. In contrast with this,

60 %
""-, .?.-- --.. --_..-.-- .....

~-- -....- - -- ....

° lc-- ---/0-. l t
_0/ l1L

/0 It
-.... ....

............... --_<,
"

'.,

20

10
o

356

Metnspid
789

petiod
10 11a 11b 11c

I~olaspid peried
Fig. 5. - Graphs of the average percentage changes of:

ic
010- cephalic len gth t o en ti re exoskeleton length r atio,

It
lp

010- pyg idi al length to entir e exoskeleto n length r a t io ,
it

during mera sp id and ear ly ho laspid pe ri od.

th e relative lengths of the pygidium (the curv e Ofo lp) in the m eraspid
It

period decr eas e uniformly.
The comparison of the dimensions w ith in one gr ow th d egree shows

that the appearance of ea ch thoracic segment is connected in th is speci es
probably with a single moult. Only in the degree 10 the d im ensions
of the entire ex oskele ton s, 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 mor phological changes occurring in the successive instars concern
t he following characters (pl . I , pl. II, fig. 3-6; text-pl. I) :
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TEXT-PL. I

2

3

4

5

6

in meraspis,

of vincular furrow in meraspis, degree 7.

Trimerocephalus dinnopsotdes n . sp ,
Reconstrucbion of meraspis, degree 3.

degree 5.
degree 7.
degree 9.

" " degree 10.
of the ventral side of thorax and pygidium,"Re construction

degree 10.
Reconstruction

Fig. l.
Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.
Fi g. 6.

Fig. 7.
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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 postenior 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 (S2) deep and distinct in
younger meraspid instars, becomes indistinct between the degrees 7 to 9,
later disappearing.

4) In the young instal'S the glabella is widened anteriorly at the po
sition of S2. However, the widening occurs more posteriorly at each
successive instal' causing the shallowing and then disappearance of the
S2-furrow. Consequently in older meraspides the glabella widens
anteriorly at the level of Sl (intercalating furrow) as is characteristic
of adult farms.

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, flitting in
the enrolled ends of the thoracic pleurae, is greater than the number
of free thoracic segments. This is oonnected 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 th~ 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 as long 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 inareasesonly very slightly. Pleural
ends in younger meraspides are distinctly pointed and become nearly
rounded during the growth. The pleural furrows dn the degrees 3 to 5 an
wide (Iong.) , 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 pygidium:

Degree ... ... ... ... .. .... ... I 3 I 4 I 5 I 6 I 7 I 8 [ 9 [ 10 I 11

Axial rings .. .. ... .. .. .. .. 5 ? 6 7 7 7 7 7 7
Pleural spines .. . .. . .. . .. . 5 ? 6 5 6 ? 6 2 -
Pleural ribs visible ... 5 ? 6 5 6 6 5 5 4

It appears from the above table that the ad ult pygidium consists of
7 segments. This number is already attained in the transitory pygidia
degree 6, .and this means that in each successive instal', one segment
from the anterior pygidial margin becomes released into the thorax
and at the same time the new segment us added to the pygidium, Durmg
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 r ecognize where the boundary between the thorax and the tran si
tory pygidium lies (pi. II , fig. 3, 4; pi. 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 'r emaining 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 d egree 10 shows, that on the pygidial doublure at the pleural
end s, there occur -t uber cule-Iike thickenings, similar to those occurring
on the distal part of the doublure of thoracic segments (se e p. 498; pi.
IV, fig. 5).

9) In very y oun g meraspides the ornamentation is more variegated
than in older m eraspid degrees an d in the adult forms. The granules
are more scattered in meraspides than in adult sp ecimens being, however,
more prominent and pointed. In the degrees 9 and 10 their size decreases.
In youn g meraspides among the granules occur very fine pits wh'ich,
in degree 10, become shallower and in early holaspid period are hardly
visible .

Remarks. - The new species here d escribed shows some similarities
to Trimerocephalus caecus (Giirich, 1896) in the course of the facial
suture. tt is also sim ilar to the most primitive r epresentative of the
genus Tr.mastophtalmus (Reinh. Richter , 1856) in the presence of the
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ocula r protuberance on the anterior genal angle and , in the type of
ornamenta t ion . In the lack of the lateral glabellar furrows S2 and S3,
and in the shape of pygidium, which is ind istinctly furrowed, the new
species is r emini scent of Dianops akt jubensis Maksimova, 1955, known
from the Upper Famennian of Kazakhstan. It differs, howev er, from
this species in th e course of the faci al suture which, in D. aktjubensis
runs, ,as it is characteristic of th e genus Dianops R. & E. Richter, 1926,
on the lateral border close to the border fu r row ; in Tr. dianopsoides it
runs in the border fu rrow. Further dff eren ces conc ern the presence of
the ooular protuberance in our spe cies and the shape of the glabella
which, in the new species strongly wid en s ,anter ioa.-ly 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 cou rse of the fac ial suture in Tr. dianopsoides is intermediate
between those ch aracteristic of the genera Trimerocephalus and Dumops.
Th e indistinctly furrowed subtrap ezoid pygidium of the new sp ecies
is characteristic of the genus Dianops (cf. table 3).

Trimerocephalus trifoliu§ (Osmolska, 1958)
(pl. IV, f ig. 1-3,6)

1958. ?Dianops t rifolius Osm.; H.Osm61sk a, F amennian Phacopidae ..., p . 136, pI. 4,
fig. 2,3, text-fig. 6.

Material . - 3 entire specimens in Salter's position and 8 cephala
from Famennian marly shales" zon e II of Kadzielnia quarry.

Remarks. - In 1958 . the present author d escribed a new sp ecies,
recorded tentatively as ? Dianops trifolius, stating that it d iffers in the
cephalic s tructure from the r emaining r epresentatives of Dianops.
Also its stratigraphic occurrence was beyond the stratigraphic range of
Dianops. Th e new and better preserved material found in Kadzielnia
shows that its assignment to 'I'rimero ceph aius is more justified:

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

2) On well preserved sp ecimens, the lateral glabellar furrow S2 is
visible, oonsisting of the t r ansverse 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) Delimitat ion of the l ateral border from the cheek by the distinct
border furrow which , 'a t the posterior genal angle, is deeply incised.

5) The structure of the vincular fu rrow characteristic of the genus
Trimerocephalus is, in spite of some specialization, expresse d by the,
dist inct elongation of its anterior, transverse part, and by its widening
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(long.). The latter features are connected with the transverse elongation
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

Tabl e 3
Comparison of specific characters of Dianops aktju bens is Maksimova with

the representativ-es of Trimerocephalus M'Coy
---- - .. .

Ocular

Lateral
protu-

Strati- Ge o-berance Shapeglabel lar Facial graph- graph-Species on ante- offurrows suture leal icalrior pygidium(S2,S 3) genal range range

angle

Trimerocepha!us I
in mar- t rape- II or- -+- ginal P

dianopsoide s zoidal III
furrow

----
on

II NTr. steinachensis - -+- cheek ?
- .-- --- --- - - - --

-+-
on Ientf - II , A,N ,

Tr. mastophtalmus -+- cheek cuiar III (?) P,U,
- --- - - - - -

Tr. cryptophta!- on le nti-
II

moides -+- -+- ch eek cular U
--- - --- - -

-+-
on

? IITr. lacunosus - Nch eek

on Ienti- IIITr. polonicus - - Pch eek cular
----

Tr. vodorezovi -+-
on trape-

L_..~_ U-
cheek zoidal

- - -
near

Tr. lentiginosus -+- - marginal ? V U

furrow

ill mar-
- - - -

Tr. caecus -+- - gi nal lenti- II , III P,N,U
furrow cular

on lerrti- II,
Tr . trijolius -+- - cheek cular III (?) P

--- ----
on t rape-

D ianops aktjubensis - -
border zoidal V U

Legend: -+- present
- absent

A England
N Germany

P Poland
V Ural Mts .
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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. t rifolius, found for the first time. . is poorly
preserved, but allows the recognition of its lens like shape, characteristic
of Trimerocephalus .

Tr. trifol iu s in some features is very similar to Dianops akt jubensis
Maksimova, 1955, d escribed from the Upper Famennian of Kazakhstan.
Th e similarities concern here the .peculiar s tructures of the vincula r fu r
row and lateral cephalic border.

TH E MOULT IN BLIND PHACOPI NAE

Th e on togen y of Trim erocephalus dianopsoid es n. sp. studied in the
prese nt paper suppor t the earlier observations of Maksimova (1955),
who stated, that young forms of some Phacopinae moult in a d iff erent
manner from tha t of adult forms. In T r. dianopsoide s in the merasp id
d egrees 3 to 10, the cep ha lon of the major ity of specimens w as broken off
along the li ne of the fu nctional fa cia l suture, the d etached doublure
being moved backwards - as is the case in adult forms of Duct in a
R. & E. Richter , 1931 (Pha copidelli nae Delo, 1935). In youngest holaspid
instal'S there occur the Salter 's posit ion re presenting the phacopid mode
of moulting. Th e Duc tina mode of moulti ng has been observed by
Maksimova in young specimens of the following spe cies: Trimerocepiio ius
mastophtalmus (Reinh. Richter, 1856), T r. cryptophtalmoide s Ma ksi mova,
1955, Dianops gri.ffit hides mugodjaricus Maksimova, 1955, D. akt jubensis
Maksirnova, 1955. By "young specimens" Maksimova means the forms
with eleven thoracic segments, representing thus the holaspides .

Here recorded data conc erning the d evelopment of T r. dianopsoide s
are in some di sagreement wit h those r ecorded by Maksimova. According
to her , the length of the smallest known specimens at eleven thor aci c
segments is, in T r . m astophtalmus 5.7 nun, in T r. cryptophtal moides
8.0 mm, in D. grif fithides mugodjaricu s (5 mm?) 6.8 mm and in
D. ak tjub ensis 8.3 mm. Th e length of T r. m astophtalm u s corresponds to
the length of m eraspides degree 9 of Tr. dianopsoides, the length
of three remaining spe cimens corresponds to the meraspides degree
10 in our sp ecies. It has been already mentioned that only a ke en
observation of the in te r nal mould and of the sur face of the exoskeleton
has allowed the present author to ascertain that the oldest specimens
of Tr. dianopsoides with a Ductina mode of moulting represent in fac t
the meraspides degree 10. There arises therefore the question whether
or not the forms d escribed 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,

G Ae t a P a laeontologiea NT 4
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should be regarded only tentatively, as in some young specimens of
Tr. caecus (Giirich) found at Zaremby and representing the Ductina
mode of moulting (pl. II, 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 grifjithides griffithides (1926, pI. 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 eephala 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 Ductirui 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
d ev eloped. In these forms the faci al 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 entir e 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 (d. Rabien, 1956; Osm6lska, 1958, 1962), . are
often preserved 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
"cr yptophtalm us" 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 'I'rimerocephalu.s 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 cephalori, differing
from that characteristic of the genus Trimerocephalus, represents the
further step in the specialization of the vincular furrow marked already
in the "cruptoptitoimus" 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 Cryphopsas an ancestral form of these Phacopinae, assumed that
Dianops is an offshoot of Tvimerocephalue. 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 T'rimeroceptuilus:

2) The following species: Tr. lentiginosus Maksimova, 1955, D. aktju
bensis Maksimova, 1955, Tr. lacunosus Pfeiffer, 1959, and Tr. dianopso-
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T able 4
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isles n. sp . are in some ways intermediate between the genera
Trimerocephalusand Dianops.

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

Palaeozoological Laboratory
of the Polish A cadem y of Sc i enc es

Warszawa, April 1963
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HALSZKA OSMOLSKA

NIEKTORE FAMENSKIE PHACOPINAE (TRILOBITA) Z GOR

SWIE;TOKRZYSKICH

Streszczen ie

WSTEjP

W pracy niniejszej opisano fameilskie 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 znale zion o dorosle osobniki oraz larwy w stadium meraspis.

Naleza on e do licznie tu wystepujacego gatunku Trimerocephalus dianopsoides n. sp,
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i do T . caeC1LS (Giirich, 1896). Ponadto wystepuja tu nielicznie, nie oznaczalne ga

t u nk owo okazy, nalezace 'do p odrodzaju Cyrtosymbole (Cy r tosy m bol e) R. Richter,

1913. Poza t rylobitami i malzoraczkami (Richt eri na?), wystepujacymi licznie, pozo

stala fauna jest uboga i sklada sie z form bardzo drobnych. Znaleziono takze troche:

zweglony ch szczatkow ro slinnych,

Material z Kadzielni pozwolil autorce n a uzupelnienie jej poprzednich badan,

dotyc zacych T r im er ocephal1Ls t r i te lius (Osmolska, 1958) dzielci znalezieniu kilku

n as tu dobrze zachow anych ok az ow tego gatunk u.

DIAGNOZA N O W E G O GATUNK U

Trim erocephalus dianopsoides n. sp ,
(pl. 1, fig. 1-15 ; II , fig . 3-6 ; III , fig . 1-6 ; IV , fi g. 4, 5; text-pl. 1)

Diagnoza. - Szew twarzow y po przeciec iu limbusa bocznego biegnie w bruzdzie

brzezn e] nie w k raczajac na policzek. Modzel na przednim kacie policzkowym.

H yp ostom szero k i (t r .), trojkatny. P ygidium krotkie (lon g.), sze r ok ie (tr.), 0 ksztalcie
I

t rapezoidalny m i sla bo zaznaczonej segm entacji , Powi erzchnia pancerza drobno

gr anulowana; guzk i na duplikaturze cefalonu i pow ierzchni hypostomu oraz na

limbusie bo czn ym w okolicach szwu twarzowego - wleksze.

ROZWO.J ONTOGENET YCZNY

W p osiadanym m ate r ia Ie z Zaremb znajdu je sie ok olo 60 calych osobnikow

w stadi u m m er asp is, z segm entami toraksu od 3 do ] 0. Dok on ane p omiary poszcze

golnych stopni wzrostowych (ta bele 1 i 2) pozw olil y na opracow anie w ykresow

(fig. 1-5) obrazujacych zrniany, zachodz ac e w e w zajemnych stosu nkach dlugosci

poszczegolnych czesci pancerza.

Zm ian y morfologiczne, jakie zachodz a w kole jnych stopniach stadium meraspis ,

-iotycza podanych ponize] cec h (p l. I , pl . II , fig. 3- 6; text- pI. I ) :

1) modzele oczne zm n ie jszaja sie ;

2) kolce na tylnych katach pollczk owyc h zan ikaia :

3) bruzd y b oczn e gla be lli 8 2 za nl kaja :

4) w m lodsz ych stopniach merasp is glabella r ozszerza s ie poczyna jac od bruzd

boczn ych S 2; poznie j , w zwiazk u z zaniki em 8 2 , ro zszerzanie gl abelli zaczyn a sie

n a wysokosci m iedzybruzd y:

5) szew tw arzow y w st ad ium meraspis f u nk cjonalny i w tym samym polozeniu,

CJ u oso bni kow dorosl ych , kiedy to traci Iu nkcjonalnosc:

6) ilosc zagl ebien w b oczn yc h czesciach bruzdy subkr anidialne j zw ieksza sle

w m iare dod aw ania segmentow t oraksu ;

7) pleury to raksu staia sie w ezs ze (long.) i dluzsze (tr.);

8) pleury pygidium przej sciowego we w szystkich sto pn ia ch meraspis zakon

czo ne 'kolcam i (por , 506);

9) ornamentacj a larw b ardziej urozmai cona, n iz u fo r m doroslych ; sk la d a

sie ze sp icza stych gu zk ow 'i gestyc h , drobnych nakluc .
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LINIENIE SLEPYCH PHACOPINAE

515

Ontogeneza Trimerocephalus dianopsoides n. sp . potwierdza wezesniejsze obser

wacje Ma'ksimowej (1955), ze larwy slepych Phacopinae linialy winny sposob,

.n i!:i formy dorosle. Pierwsze wydostawaly sie przez szczeline miedzy cefalone.m i jego

duplfkatura (ty;p duktinowy), drugie - przez szezeline miedzy cefalonem i torak

sem (typ fakopidowy). Duktinowy typ linienia obserwowala Maksirnowa na mlodych

wylinkach 0 11 segrnentach toraksu, a wiec nalezacych [uz do stadium holaspis,

gdy natomiast u Tr. dianopsoides n . sp, juz najmlodsze wyllnki holaspis odznaczaia

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 brzezne] . Fakt ten, zdaniem

autorki niniejszej pracy, jest zapewne powszechny u wszystkich slepych Phacopinae,

i jest w zgodzie z teorta rekapitulacji.

ZWIAZKI FILOGENETYCZNE RODZAJOW CRYPHOPS. TRIMEROCEPHALUS I DIANOPS

Autorka uznaje za sluszny poglad wypowiedziany przez Maksimowa (1955)

Pfeiffera (1959), ze rodzaj Dianops stoi w bezposrednim zwiazku z rodzajem Tri

merocephalus, z ktorego sie wyodrebnil. W obu rodzajach istniejq gatunki swiad

czace 0 ich bliskim pokrewieristwrie (tab. 4). Odmienny poglad , przyjmujacy pows

tanie rodzaju Dianops z rodzaju Cryphops, wypowiedziany przez R. 'i E. Richterow

(1955), oparty zostal w duzej mierze na przekonaniu autorow, ze tylko u Cryphops

i Dianops wystepuje funkcjonalny szew twarzowy. Stwierdzenie przez Maksimowa

(1955) funkcjonalnoscl szwu twarzowego, w pewnym okresie zycia, takze u przed

stawicieli rodzaju Trimerocephalus wykazalo, ze hipoteza R. i E. Richterow jest 

bledna,

OBJ ASNIENIA DO ILUSTRACJI

Fig. 1 (p . 501)

Wykres zmian dlugosei calego pancerza podczas stadium meraspis i wczesnego
holaspis (lla, lIb, llc - kolejne wylinki stadium holaspis),

Fig. 2 (p. 501)

Wykres zmian dlugosci cefalonu podczas stadium meraspis
holaspis.

Fig. 3 (p. 501)

Wykres zmian dlugosci pygidium podczas stadium rneraspis
holaspis,

wczesnego

wczesnego

Fig. 4 (p . 502)

Zestawienie wykresow zmian srednich dlugosci: calego pancerza (It), toraksu
(lth) , cefalonu (lc) i pygidium (lp) podczas stadium meraspis.

Fig. 5 (p, 503)

Wykres procentowych zmian srednich dlugosci cefalonu (Ic) w stosunku do
dlugoscl calych pancerzy (It) oraz dlugosci pygidium (lp) w stosunku do dlugosci
calych pancerzy podczas stadium meraspis i wczesnego holaspis.
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Text-PI. I (p. 504)

Tr imer ocephalus d ianopsoi des n, sp.

Fig. 1. Rek on strukcja mlodego okazu z 3 segmentami toraksu.
Fig. 2. z 5
Fig. 3. z 7

Fig. 4. " z 9
Fig. 5. " z 10
Fig. 6. Rekonstrukcja brzusznej strony toraksu i pygidium mlodego okazu z 10

segrnentarni toraksu.
Fng. 7. Rekon strukcj a bruzdy subkranidialnej mlodego okazu z 7 se grnentarni

t orak su.

PI. I
Trimerocephalus dianopsoides n. sp.

(p . t akze .p l, II-IV)
F ig . 1. Osrodka m lod ego ok a zu z 3 segm en tami toraksu (Tr. D. I1232).
Fig. 2. Odcisk plastelinow y mlodego ok azu z 3 segrrien tam i toraksu (T r . D. I1151).
Fig . 3. Osrodka m lodego okazu z 3 segmentami t oraksu 'i odciskiem duplikatury

(T r . D. I1243).
.!"ig. 4. Osrodka m lod ego ok a zu z 5 segm en tam i toraksu i odciskiem duplikatury

(Tr. D. I i215).

Fig. 5. Osrodka rn lodego okazu z 5 segmentami toraksu i odciskiem duplikatury
(Tr. D. I150).

Fig. 6. Odcisk pl astelinowy tego samego okazu.
Fig. 7. Odcisk pl astelinowy mlodego okazu z 5 seg m e ntami toraksu (Tr. D. I192).
Fig. 8. Odcisk pl astelinowy mlod ego ok azu z 6 segmentami toraksu (Tr. D. I186).
Fig. 9. Osrodka mlodego ok a zu z 6 seg m entami toraksu i odciskiem duplikatury

(Tr . D. Il l ).
Fig. 10. Osrodka mlod ego okazu z 7 segm entami toraksu i odciskiem duplikatury

(Tr . D . 1/63).
Fig. 11. Odeisk pl astelinowy mlodego okazu z 7 segmentami toraksu (T r . D.

1/400).
Fig. 12. Odcisk m lodego okazu z 7(?) segm en tam i t oraksu i odciskiem duplika

tury (T r . D. 1/249).
F ig . 13. Osrod ka mlodego ok azu z 8 seg men t am i toraksu i odciskiem duplikatury

(Tr. D. I1136).
Fig. 14. Osrodka mlodego okazu z 9 segm en tam i toraksu i odciskiem duplikatury

(Tr. D. I1212).

Fig. 15. Odcisk plastelinowy tego samego okazu.
Wszystkie okazy z poziomu II lub III fa m enu w Zarembach ; X 6.

PI. II
Trimerocephalus caecus (Glirich, 1896)

Fig. 1. Odcisk plastelinowy mlodego ok a zu z 9 segm e nt am i toraksu (T r. D.
1/11 ) ; X 3.

Fig. 2. Osrodka mlodego okazu z 9 segmentami toraksu i odciskiem d uplikatury
(Tr. D. I1146); X 3.

T rimerocephalus d ia n ops oides n. sp.
(p . takze pl. I, III, IV)

Fig. 3. Osrodka mlodego okazu z 10 segm entam i toraksu i odciskiem duplikatury
(Tr. D . 1/66); X 6.

Fig. 4. Odcisk plastelinow y mlodeg o okazu z 10 segmentami t oraksu (Tr. D .
1/62) ; X 6.

Fig. 5. Odcisk pl astel'inowy mlod ego okazu z 10 segmentami toraksu (Tr. D .
1/217) ; X 6.
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Fig. 6. Osrodka mlodego okazu z 10 segmentami toraksu i od cisk iem duplikatury
(Tr. D . 1/178) ; X 6.

Wsz ystkie okazy z poziom u II lub III f am en u w Za rem ba ch .

PI. III

Trimerocephalus dianopsoides n. sp.
(p. takze pl . I , II, IV)

Ftlg. 1. Odcisk p la ste li now y cefalonu doroslego osobnika, holotyp (T'r, D.
I1223); X 3.

Fig. 2. Odcisk plastelinowy p ygid ium d or oslego osobnika (T r . D . I1152a) ; X 6.
F ig. 3. Odcisk plastelinowy -pygfdium doroslego osobnika (Tr. D. I /152b) ; X 6.
Fig. 4. Odcisk plastelinowy hypostomu (T r. D. I146); X 3.
Filg, 5. Osrodka doroslego okazu w polozeniu Saltera (Tr. D. 1/338 ) ; X 3.
Fig. 6. Odcisk plastelinowy doroslego okazu w polozeniu Saltera (Tr. D.

1/337) ; X 3.
Wszystkie okazy z poziomu II lub III fa menu w Zarembach.

PI. IV

Trimerocephalus tri tol i us (Osmolska, 1958)
Fig. 1. Cefalon, profil podluzny (Tr. D. I116); X 6.
Fig. 2. Fragment cefal onu od stron y brzusznej , widoczna bruzda subkranid ial

na (Tr . D. 1/39 ) ; X 6.
Fig. 3. Cefalon, w idok z gory (Tr. D. 1116); X 6.
Fig. 6. Caly ok az w polozeniu Saltera (Tr. D . I121); X 3.

Trimerocephalus d ia nop soides n. sp,
(p. takze pl . I-III)

Fig. 4. Odcisk doro sle go okazu w polozeniu S altera (Tr . D. 1/196); wielk. nat.
Fig. 5. Odcisk plastelinowy b r zus znej strony toraksu i p yg id ium mlodego okazu

z 10 segmentami .toraksu ; widoczne polozenie duplikatury, organow Pandera i zgru
bi enia na dystalnych 'k railcach pl e u r (Tr. D. I166); X 6.

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

rAJIhlllKA OCMYJIb CKA

HEKOTOP bIE q,AMEHCKJ1E PHACOPINAE (TRILOBITA)

J13 CBEI-ITOKP)KJ1CKJ1X ror (IIOJIb IIIA)

BCTYIlJIEHHE

B HacToRllle t1 pa60Te ~aHo onMcaHMe ¢aMeHcKMx TpMJIo6MTOB M3 no~ceMeHcTBa

Phacop inae Hawle & Corda, 18,17, nponcxozmnrax J1:l MeCTHOCTJ1 3ap3M6bI OKOJIO .JIa

'roa a (rOpJ130HT II J1JIJ1 III) J1 J13 KUMHeJIOMHJ1 K a1l3eJIbHlI B Kem.uax (rOpJ130HT II) .

B 3ap3M6ax Hat1l\eHO TaK B3pOCJIbIe OC06M, KaK J1 J1X JIJ1'IJ1HKJ1 B cTallJ1J1 Mepac

nnca. IIpMHal\JIem:aT OHM 06J1JILHO TYT asrcrynarounca BI111aM Trimeroceph alus dia-
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nopsoides n .sp. 11 Trimerocephalus caecus ( G iiric h , 1896). Kposre Toro HaXO,IJ;SITCSI TyT

T01Ke H eMHOrO'U1CJIeHHble, neonpenenansie B BI1AOBOM OTHOIlleHl111 06pa3~hI, rtpn

HaAJIe1Ka~l1e nOAPoAY Cy r tosy m bol e (Cyrtosymbole) R. Richter, 1913. 3a I1CKJIIO

'ieHl1eM MHOrO'iI1CJIeHHbIX Tpl1JI0611TOB 11 ocrpaxon (R ichterina?), OCTaJIbHaSl cPayHa

cKYAHa 11 COCTOI1T 113 oxem, MeJIKI1X cPOpM . Hasineno T 0 1Ke HeCKOJIbKO 06yrJIeBIlll1X

paCTI1TeJIbHblX oC TaTK o B.

~iaTepl1aJI 113 KaA3eJIbHI1 n03BOJII1JI a B T Opy AOnOJIHI1Tb npe1KHl1e I1CCJIeAOBaHI1S1,

x ac aronraeca Trimer ocephalus trijolius (Osmolska, 1958) 6JIarOAapSl aaxonxe 60JIbille

,l{eCSlTI1 06pa3~oB nora BI1Aa, xopouren c oxpaHHOCTI1.

T rimerocephal.us diun opsoides n .sp.

(nJI. I , cPl1f. 1-15; nJI.II, cPI1r. 3-6; n JI . III, cPl1r. 1-6; nJI. IV, cPl1r. 4, 5;

TeKCT-nJI . I)

j{uaZ1W3. - ,lI l1~eBoi1 IllOB nocne XO,l{8 B nonepex 60KOBoro JII1M6yca npOXOAI1T

B xpaesoa 60p03A e H e BXOAH n a ~eKY. M 0 30JIb aa nepeAHI1M yrJIy ~eKI1. rl1nOCTOMa

unrpoxaa (tr.) , rpeyrorn.aaa. XBOCTOBOJ1 ~I1T KOPOTKI1J1 (long.), IllI1POKI1J1 ( t r .) , rpa

ne~l1eBI1AHOJ1 cPOPMbI, co crrafio H a Me 'IeHHo i1: cerMeHTCll.\l1eit Iloaepxnocrr, naausrpa

n oxpsrra MeJIKOJ1 rpaHYJIH~l1eJ1 ; 6 yropKI1 a a AynJII1KaType rOJIOBHOrO ~I1Ta, noaepx

HOCTI1 rl1nOCTOMbI 11 a a 60KOBOM JIJ1M6yce B OKpeCTHOCTI1 JII1~eBOrO IIIBa GOJlee xpyn

nsre.

OHTOrEHETI1'iECKOE PA3BI1TI1E

B I1MelO~I1MCSI MaTepl1aJIe 113 3 a p3M6 HaXOAI1TCH OKOJIO 60 ~eJIbHbIX ocoeen n a

CTaA l111 MepaCn I1ca C 3 A O 10 TYJIOBI1~Hb'MI1 'iJIeHKaM I1. Tlposreprsr OTAeJIbHbIX B03 

paCTHbIX cryneaea (Ta6JI. 1, 2) n03BOJII1 JII1 BbI'iepTI1Tb rparbmcn (cPl1r. 1-5) 1130Gpa

xcaroume 113MeHeHI1H IIPOI1CXOASI~l1e BO B 3al1MHbiX COOTHOIlleHI1HX A JIHH b I OTAeJIbHbIX

' IaCTeJ1 naaustpa.

Mopcpon onrs ecxae 113 M eHeHI1H np0I1CXOASI~11e a a n OCJIeAO BaTeJIb H b I X cryne xax

CTaAl1l1 MepaCn l1ca K a calOTCSI lIl11Ke npaaeneaasrx np113Ha KO B (nJI . I, II ; TeKCT-nJI. 1):

1) rn aaasre M030 JI I1 nonaeprarorca 113MeHeHI1IO ;

2) I1C'ie3aIOT unmst aa 3aA H l1X yr.nax urex ;

3) H C'ie3aIOT 6 oKoBble 60P03AbI rJla6eJIJIbI 8 2 ;

4) u a MJIaAIll I1X cryneaax Mep a c n H ca rJIa6eJIJIa paCIlll1pHeTCSI IW'il1HaSl C 60KO

BbIX 6 0 P 0 3,l{ 82 ; n 0 31Ke , B CB H311 C l1C'ie3HOBeHl1eM 82 p a cniapeane rJIa6eJlJIbI rrponc

X OAl1T a a ypoaae Me1K6op03AbI ;

5) JIl1~eBOJ1 IllOB na craznra M e pacnHca epYHK~110HaJIhHbli1: 11 T a K }Ke pacnOJIOW-eH -

HbIJ1 K aK y B3POCJIbIX ocofieri, y KOTOPbIX Tei:meT cPYHK~110HaJIbHOCTb;

6) K OJII1'ieCTBO y rJIy6 JIeHl1J1 B 6 0 K OBb iX 'iaCTHX cy6 K paH l1A l1a JIb H0J1 60P03,l{bI yae

JII1 'il1Ba eTCH n apaJIJIeJIbHO np116aBJIeHHIO TYJIOBl1~Hb'X 'iJIeHI1KOB ;

7) nneapsr TyJIOBI1~HOro I1~IITa CTaHOBSlTCSI 60JIee Y3Kl1MI1 (long.) 11 ,l{JII1HHbIMl1

(tr.):

8) rIJIeBpbI rpananropnoro XBOCT OB o r o ~I1Ta na acex c r y nen a x MepaCnI1ca cnafi 

1KeHbI n a KOH~ax Illl1rIaMI1 (CM. CTp. 506) ;
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9} cxyrrsrrrypa JIWUfHOK 60JIee paaaooopaana qeM y B3POCJIbIX cl>OpM; COCTOVIT Vl3

330CTpeHHbIX 6yropKoB VI MHOrOqVlCJIeHHbIX TeCHO paCnOJIO}KeHHbIX MeJIKHX "yKO-

JII1HhKA CJIEnhIX PHACOPINAE

O H To r eH e3 Trimerocephalus d ianopso ides n.sp , nozrraepacnaer npexcaae HaOJIlO

~eHl1H MaKCHMOBOM (1955), 'ITO JIHqHHKH CJIenbIX Phacopinae JIHHHJIH APyrHM o ti p a

30M, qeM B3pOCJIble cl>OpMbI. Ilepasre oCB06om,l\aJIHcb qepe3 ll\eJIb Me}K,ll;y rOJIOB

HblM Il\HTOM ~I ero ,l\ynJIHKaTYPofl (,l\YKTHHOBbIM THn) , ,l\pyrHe xepea utens Me}l-:,l\y

rOJIOBHbIM H TYJIOBHll\HbIM Il\HTaMH (cl>aKOnH,l\OBbIM THn). ,ZJ;Y K T HHOBbI M THn JIVlHbKH

Ha6JIIO,l\aJIa MaKcHMoBa na MOJIO,l\hIX BblJIHHbKaX C 11 TYJIOBUll\HbIMH qJIeHHKa MVI,

r .e . npananneacaumx yxce CTa,l\ l1H rOJIaCnHCa, rorna KaK y Tr. dianopsoides n. sp.

yxce cau s re MJIa,l\Ume JIHHbKH r o n a c n n c a oOHapy:lKHBaJOT cl>aKOnH,l\OBbIM THn JIHHbKH.

Y ynoMHHyToro BH,l\a Ha Bcex cTyneHHx CTa,l\HH MepacnHca JIH~eBOH UlOB HBJIHeTCH

<PYHK~HOHaJIbHbIM, XOTH He 3aHHMaJI onpeneneano MaprHHaJIbHOrO pacrronoxceaaa,

HO npOXO,l\HJI B Kpa eBOM 60p03,l\e. 3TOT cl>aKT, n o MHeHHIO aaropa HaCTOHll\eI1 pa60TbI,

HEJIHCTCH nOBH,l\VlMOMY Bceo611\HM ,l\JIH acex caensrx P h a c o p i n a e VI HaX0,l\VlTCH R co

rJIaCHI1 C reopnen peKanI1TYJIH~I1U.

~I1JIOrEHETl1qECKI1E CBH311 PO,l\OB CRYPHOPS, TRIM EROCEPHALUS I1 DIANOPS

ABTOP C'lHTaeT aepasnr MHeHlle BbICKa3aHHoe MaKcHMoBOM (1955) Vl IIcl>eVlcPcl>e

pOM (Pfeiffer, 1959), COrJIaCHO KOTOpOMy PO,l\ D,i anops nenocpencraeaao CBH3aH C po

,l\OM Trimerocephalus, Vl3 xoroporo BbI,l\eJIVlJICH. 06a pozrsr conepncar BVl,l\bI CBVI,l\e

TeJIbCTBYIOll\Vle 0 VlX 6JIH3KOM p0,l\CTBe (Ta6. 4) . ,ZJ;pyroe MHeHHe, npHHVlMalOll\ee

B03IIHKHOBeHHe pona D ian ops Vl3 pozia Cryphops, asrcaaaanaoe P. Vl E. PHxTepa MH

(R. & E. R i c h t e r , 1955), OCHOBaHO B 60JIbUlOM creneaa aa y6e:lK,l\eHVlIO aaropoa B TOM,

'ITO TOJIbKO Y Cryphops Vl Dianops HMeeTCR cl>YHK~HOHaJIbHbIMJIVlI.\enoM UlOB. K OII

CTaTl1pOBaHVle Maxcaxroaorr (l955) cl>YHK~V10HaJIbHOCTVl JIH~eBOro msa, B onpenerrea

HOM nepnone :lKVl3HVl, raxxce y npencraasrrenea porta Trimerocephalus nOKa3aJIO

oll1H60'lHOCTb rHnOTe3bI P. Vl E. P nx r epoa .



PI. I

Tri m erocepha l us di anopsoides n. sp.
(see a lso pl . II , III , IV)

Fig. I. Internal mo uld of meraspis, degree 3 (Tr . I. 232).
Fig. 2. Pla sbicin e ca st of meraspis, degree 3 (Tr . I. 151).
F ig. 3. Inte rnal m ould of merasp is, degree 3, with imprint of doublure (Tr . I. 243).
F ig . 4. Internal m ould of meraspis, degree 5, w it h imprint of doublure (Tr . I. 215).
Fig. 5. Internal m ou ld of meraspis, degr ee 5, with imprint of doublure (Tr. I. 50a) .
F ig . 6. Plastlicine . ca st of sam e specim en .
Fig. 7. Plasticine cast of rneraspis, degree 5, (T r. I. 92).
Fig. 8. Plasticine cas t of meraspis, degree 6, wit h imprint of doublure (Tr . I. 86).
Fi g. 9. Int ernal m ou ld of meraspis , degree 6, with imprint of doublure (Tr . I. 1).
F ig . 10. Internal m ould of meraspis, degree 7, w it h imprin t of doublure (Tr. I. 63).
Fig. 11. Plasticine cast of meraspis, degree 7 (Tr .I. 400).
F ig . 12. Imprint of meraspis , deg r ee 7(?), with 'im pr int of doublure (Tr. I. 249).
F ig . 13. Internal mould of meraspis, degree 8, with imprint of doublure (Tr. I. 136).
Fig. 14. Internal mould of meraspis, deg ree 9, w it h im pr in t of doublure (Tr . I. 212).
F ig . 15. Pl asticine cast of sa me spe cimen.

All specimens from Famennian zones II or III of Zarernby ; X 6.
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PI. II

T r i m erocephalus caec us (G iir tc h , 1896)

Fig. 1. P lasticine cast of m eraspis, degree 9 (Tr. 1. ] 1); X 3.
Fig. 2. Internal m ould of m eraspis, degree 9, w.th imprint of doublure (Tr. 1.

146) ; X 3.

T r im erocephalus di anopsoides n. sp.
(see a lso pl. I, III , IV)

Fig. 3. Internal m ould of rneraspis , de gree 10, w ith imprin t of doublure (Tr . 1.
66); X 6.

Fig. 4. Plas ticine cast of mer aspis, degree 10 (Tr . 1. 62); X 6.
Fig. 5. Plasticine cast of meraspis, de gree 10 (T r. I. 217); X 6.
F ig. 6. Internal m ou ld of meras pis, de gree 10, wit h im pr-int of doublure (Tr . I.

178) ; X 6.

All specimens fro m F amennian zone s II or III of Zaremby.



PI. III

Trimerocephal us rii anopsoicles n . sp,
(see also pl. I , II , IV)

Fig. 1. Plasticin e ca st of ad ul t cranidium, holotype (Tr. 1. 223) ; X 3.
Fig. 2. Plasticine cast of adult p ygidium (Tr. 1. 152a) ; X 6.
Fig. 3. Plas ticine cast of a d ult pygidium (T r . 1. 152b) ; X 6.
F ig. 4. Plast icin e cast of hypostoma (T r . 1. 46); X 3.
Fig. 5. Internal m ould of adult specimen sho w ing phacopid mode of moulting

(T r . 1. 338) ; X 3.
Fig. 6. Plasticin e cast of a d u lt specimen show in g phacopid mode of m oulting

(T r . 1. 337) ; X 3.

All speci m ens fro m F amennian zones II or III of Zaremby.
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PI. IV

Trimerocephalus trifolius (Osmolska, 1958)·
Fig. 1. Cephalon, lateral view (Tr. D. 1/16); X 6.
Fig. 2. Fragmentary cephalon, ventral view showing vincular furrow (T r . D.

1/39) ; X 6.
Fig. 3. Cephalon, dorsal view (Tr. D. 1/16); X 6.
Fig. 6. Entire specimen in Salter's position (Tr. D. 1/21); X 3.

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

F ig . 4. Entire sp ecimen 'in Salter's position (Tr. D. 1/196) ; nat. size.
Fig. 5. 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 K adzielnia ;
fi g . 4, 5 - from Famennian zones II or III of Zaremby.
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