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STUDIES ON GRAPTOLITES
I. DEVELOPMENT AND STRUCTURE OF PRISTIOGRAPTUS
GOTLANDICUS (PERNER)

Abstract. — This paper describes the astogeny and structure of Pristiograptus got-

landicus (Perner), etched from Silurian erratic boulders. This species differs from

typical pristiograptids in certain characters of the thecal aperture whose morpho-
logical significance is discussed.

INTRODUCTION

During the winter of 1958, fairly numerous graptolite specimens
were etched by the present writer from an erratic boulder collected in
Czarnkow, about 60 km NW of Poznan. The recovered graptolites proved
conspecific with another form previously yielded by one of the dissolved
boulders. Its development and structure could not, however, be studied
until more adequate material had been obtained, on which it was identified
as Pristiograptus gotlandicus (Perner).

The present paper has been written in the Institute of Palaeozoology
of the Warsaw University and of the Polish Academy of Sciences, under
the guidance of Professor Dr Roman Kozlowski, to whom the most sincere
thanks are due. The writer also feels indebted to Professor Dr. O. M. B.
Bulman (Cambridge) and to Dr. J. D. Lawson (Birmingham) for the help
given in securing the necessary literature and comparative material. He
also thanks Miss M. Czarnocka and Miss L. Luszczewska for doing the
photographs, and Mrs. J. Humnicka for the English translation of this
paper.

MATERIAL AND STATE OF PRESERVATION

The investigated material has been obtained from two erratic boulders,
numbered S. 120 (Rewal), and S. 162 (Czarnkéw). The boulder from
Rewal has yielded only very few proximal parts which, owing to their
characteristic form, could be referred to Pristiograptus gotlandicus (Per-
ner). The Czarnkéw boulder contains a great abundance of fragments of
rhabdosomes, apparently belonging to a ten or so of relatively long
rhabdosomes. The boulder, most probably a concretion, about 20 X 10 ecm
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in size, consists of strongly argillaceous marl, of a grey-greenish colour.
This concretion most likely belonged to the flat type. Numerous graptolites
were discernible on the surface of the boulder (pl. I, fig. 1). After dissolu-
tion it yielded about 12 proximal parts fairly well preserved, and numerous
distal fragments. The majority of specimens are more or less flattened,
with the periderm strongly carbonized, not readily discoloured, partly
decomposed and with the fusellar structure obscured. The details of the
fusellar structure could, however, be studied on some of the better
preserved specimens. particularly so under the microscope in light re-
flected from white background.

All the described and figured specimens are housed in the collection
of the Palaeozoological Laboratory of the Warsaw University and of the
Polish Academy of Sciences. Owing to great fragility, the specimen in
fext—pl. I, fig. 1 was lost, and in pl. II, fig. 1-2 damaged during attempt
of mounting. To replace the damaged specimens vicarious preparations
were made.

DESCRIPTION

Pristiograptus gotlandicus (Per'ner, 1899)
(pl. I-II; text-pl. I: text-fig. 1-3)

1890. Monograptus sp. Holm; G. Holm. Gotlands Graptoliter, p. 18-19, pl. 1. fig.
27-30.

1889. Monograptus gotlandicus Perner; J. Perner, Studie o c¢eskych graptolitech.
p. 20-21, pl. 14, fig. 22.

1800. Monograptus gotlandicus Perner; E. M. R. Wood, The Lower Ludlow..., p. 460-
461, pl. 25, fig. 7. )

1910. Monograptus cf. gotlandicus Perner; G. L. Elles & E. M. R. Wood, Monograph

: of British Graptolites, p. 382-383, pl. 37, fig. 8, text-fig. 252.

1936. Monograptus gotlandicus Perner; B. Bouéek, Graptolitova fauna.., p. 11-12.
fig. 1 a-c.

1942. Pristiograptus gotlandicus (Perner): A. Miinch, Die Graptolithenfauna.... p. 251,

) pl. 4, fig. 1-2.

1943. Pristiograptus gotlandicus (Perner): A. Piibyl, Revise zastupcu rodu Pristio-
graptus..., p. 23-24, pl. 2, fig. 5, fext-fig. 3-B.

Development of sicula and budding of first theca. — The study of the
ontogeny of the sicula and budding of the first theca was made difficult
by the bad state of preservation of most specimens. It was necessary to

Ontogeny of sicula and budding of 1st theca: I young prosicula, 2 sicular fragment
with complete prosicula provided with nema, 3 metasicula in sinus stage, 4 metasicula
with peridermal rings, 5 complete sicula with fragmentary protheca of thi, 6 meta-
sicula and earliest fuselli of protheca th:, showing zigzag suture, 7 apex of prosicula
with distinct spirally coiled nema (S. 162. Czarnkéw); 1-6 X 43 approx., 7 X 80 approx.
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Pristiograptus gotlandicus (Perner) .
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combine fragmentary specimens so as to be able to investigate details
of fusellar structures indispensable for a full reconstruction of the onto-
genic pattern (text-pl. I).

The length of prosicula varies from 0.36 to 0.44 mm. Frequently it
displays a damaged apex at an early stage so characteristic of the mono-
graptids (text-pl. I, fig. 1). A complete prosicula is discernible on a pro-
sicular fragment of sicula (text-pl. I, fig. 2). It has distinct longitudinal
ribs, while the helical line could not be detected. A typical form of the
apex of the prosicula in an older individual is seen in text-pl. I, fig. 7,
with secondarily thickened bands and nema distinctly spirally coiled.

Fig. 1 shows a young metasicula with a score or so of fuselli and the
basal part of virgella which has been, as usually, formed on the zigzag
ventral suture by the superposition of fuselli. In
Pristiograptus gotlandicus the virgella forms
early, about 0.12 mm from the aperture of pro-
sicula. A more advanced stage of metasicula (sinus
stage) 1s represented on text-pl. I, fig.'3. The
earliest ontogenetic stages of protheca of the 1st
theca are shown in text-pl. I, fig. 4-6. The assem-
blage etched from boulder S. 162 (Czarnkéw) con-
tains, in addition tfo ringless. metasiculae which
predominate numerically, some forms provided
with peridermal rings, too (text-pl. I, fig. 4). Since
no other monograptids than the above described
form have been found in this boulder, the ringed
siculae probably belong to Pristiograptus gotlan-

“dicus. As in other graptolites, they seem to express
Fig. 1. — Pristiograptus

gotlandicus (Perner),  Certain intraspecific variability.

young metasicula with : oy ; .
vicgella basis (S, 162 Thus in Pristiograptus gotlandicus the develop-

Czarnkéw); X 195 approx. ment of sicula agrees with:the monograptid type
' of ontogeny, ascertained in numerous graptolites.

A mature metasicula (text-pl. I, fig. 5) has the aperture provided
with a relatively short and blunt .dorsal lip. A mature sicula is nearly
straight, 2.04-2.08 mm long, while the metasicula is up to 1.7 mm long.
The aperture of the metasicula is about 0.32 mm in larger diameter.

Rhabdosome. — After the rhabdosomes had been etched, they broke
up into smaller fragments, not exceeding 1 cm in length. The attached
photograph showing unetched specimens on the rock surface gives, how-
ever, a fair idea of its general shape (pl. I, fig. 1). The longest fragment
is about 65 mm. The rhabdosome is straight. Proximally 11-12 thecae
in 10 mm, there being 5.5 thecae in the first 5 mm of the rhabdosome



PRISTIOGRAPTUS GOTLANDICUS (PERNER) 15

length. Distally 10 thecae in 10 mm. The maximum rhabdosome height
increases from 0.8 mm at the first thecae to about 2 mm in the better
preserved distal parts, which have been measured. On data of other
authors, both the length and width of mature rhabdosomes in Pristiograptus
gotlandicus are considerable. G. Holm (1890) described a distal part 85 mm
in length. The rhabdosome length of this species may reasonably be
supposed {o be at least 100. mm. The maximum width may attain 2.4 mm.
as in Perner’s holotype (B. Boucek, 1936, p. 11).

Thecae are essentially of the pristiograptid type, in shape resembling
those of Pristiograptus dubius (Suess). Solely the presence of certain
apertural differences distinguishes P. gotlandicus from typical pristio-
graptids. The thecae in the proximal part of the rhabdosome differ from
those in distal part. They are diagrammatically illustrated in fig. 2.

o 7 -—.I
e

Fig. 2. — Diagram of fusellar structure in thecae: A distal, B proximal, in
Pristiograptus gotlandicus (Perner); angular fusellus stippled.

In proximal thecae the apertures are initially smooth, but sub-
sequently they are modified by the symmetrical addition of one fusellus
on both sides of the aperture. This fusellus is arcuately curved and gently
wedges -out in both directions. It forms a small, wing-like lateral elevation
on both sides of the aperture (fig. 3). Antero-medially, however, it forms
a recess or depression. Most likely this is so because the two fuselli form-
ing the wing-like apertural processes thin out here completely, probably
“without contacting at their oblique suture. Distally from both processes
there are concavities (fig. 3), giving a characteristic outline to the aperture
of the young proximal thecae. With further growth, however, these
processes are no longer stressed by additional superposition of fuselli.
Another change alters the shape of aperture. Namely, the concavity
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occurring in the corner between the wing-like process of the apertural
edge and the metatheca of the next theca is filled in by an accessory short
fusellus. The writer suggests to call it the ‘‘angular fusellus”. Thus, the
wing-like apertural elevations of the aperture become more or less levelled.
The aperture takes on a shape characteristic of older proximal thecae,
i.e. hearly straight, with wing faintly indicated, and with the edge oblique
to the longer axis of the rhabdosome, while the anterior edge of the
aperture is incised (fig. 3 B).

The filling up of the distal depression by the angular fusellus probably
followed soon on the completion of the proper growth of thecae. In
a specimen of the 1st theca belonging to a young rhabdosome (stage thy)
this depression is partly filled in by the forming fusellus (fig. 3 A). Hence

Fig. 3. — Pristiograptus gotlandicus (Perner), fusellar
structure of apertural edges in a young (A) and more
advanced (B) 1st theca (S. 162, Czarnkéw); X 75 approx.

the filling in process must have occurred together with the growth of
the next theca. In older specimens the filling in has been completed
(fig. 3 B). In gerontic thecae another fusellus was perhaps superimposed
on the angular fusellus. This is suggested by the shape of aperture in
some rhabdosomes being per‘ectly smooth and provided with the anterior
apertural notch only.

Three up to five, no more, proximal thecae of the rhabdosome display
this type of structure and its secondary modifications, while in others
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the thecal pattern is more or less characteristic of the distal part of
rhabdosome. ' ‘

During their growth the distal thecae do not apparently form wing-
-like processes. Owing to strongly carbonized periderm, the writer has
not been able to obtain satisfactorily discoloured apertural fragments of
distal thecae; still this supposition is suggested on an analysis of
the course followed by the noted fusellus and the shape of the apertural
border. Even fairly young distal thecae have straight aperture edges
without the slightest curvature which would indicate the presence of
a wing-like process ascertained in proximal thecae. Hence it is inferred
that initially these thecae have perfectly smooth and straight apertures.
With matural growth the shape of the aperture is modified by the super-
imposition on its edge of one or two fuselli, probably analogous to the
angular fuselli of proximal thecae (comp. fig. 2 A). However, it was not
possible to ascertain beyond doubt whether the oblique sutures of these
fuselli are in contact, though this seems quite probable. The edge of
aperture which has been thus modified is oblique to the long axis of the
rhabdosome, seemingly suspended high up on the walls of the next thecae
(pl. II). Further growth of the aperture is sometimes noted, without,
however, modifying the outline of the margin.

This shape of aperture in distal thecae, characteristic of Pristiograptus
gotlandicus, has been frequently observed in forms occurring on the
surface of rocks (G. Holm, 1890, p. 19; J. Perner, 1899, p. 21; E. M. R. Wood,
1900, p. 461). On the other hand, the majority of authors have failed to
note the structure of proximal thecae in this state of preservation. Bouéek,
however, mentions that the edges of proximal thecae are “curved, but
not to such an extent as in M. colonus” (1936, p. 11, Czech text.)L.

Astogenetic changes in the structure of thecae are moreover expressed
by increase of thecal length (height). Proximally the rhabdosome seems
to grow in height more rapidly than distally. This is shown by the follow-
ing measurements:

Rhabdosome height (in mm)

Rhabdosomes
Thecae ;
I II j I
1 0.92 0.84 0.80
| 1.16 0.96 0.92
6 1.28 1.28 1.28?

! In the French text this remark is missing.

Acta Palaeontologica Polonica — vol. v/1 2
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Likewise the ventral edges of apertures seem gradually to be slightly
more spaced, as is suggested by the following measurements.

In result of astogenetic changes the

Distance between ventral edges of distal thecae take on the shape of long,

adjacent thecae (in mm) rather slender tubules. While the second
Rhabdosomes theca 1s 1.2 mm long, with the aperture
Thecae I - " 0.6 mm wide, the distal thecae measured
, on distal fragments of the rhabdosome
1—2 0.72 0.68 are about 2.4 mm long, with the aper-
2 —3 0.72 0.72 ture about 0.88 mm in diameter. Thus
8 —14 0'72 0.70 the thecal length to the apertural width
; B Z g';o g';g ratio changes from 2/1 to 3/1. According
6 — 7 0.80 _ to Wood (1900) and Boucek (1936) in
Pristiograptus gotlandicus this ratio

may even be 5/1.
Faunal assemblage and stratigraphic range. — In boulder S. 120

(Rewal) this species is found in association with fairly numerous fragments
of Gothograptus nassa (Holm), and with less numerous and badly preserv-
ed pristiograptid remains, probably referable to Pristiograptus dubius
(Suess).

In boulder S. 162 (Czarnkdéw) the accompanying fauna consists of
Retiolites cf. clathrospinosus Eisenack and Holoretiolites miinchi Eisenack.
The form identified as Retiolites cf. clathrospinosus is satisfactorily pre-
served, but from the holotype (A. Eisenack, 1951, pl. 23, fig. 1) it differs
in having rather smaller pores in reticula. If Ret. clathrospinosus Eisenack
is conspecific with Spinograptus spinosus (Wood), as B. Boucek and
A. Munch postulated (1952, p. 36), its occurrence may indicate the Pristio-
graptus nilssoni horizon as the probable age of the original matrix from
which the boulder was derived. The specimens identified as Holoretiolites
miinchi consist of a fragmentary proximal part and of detached bifurcating
processes, very characteristic of that species.

In neither of the mentioned cases does the associated fauna provide
quite reliable evidence regarding stratigraphic horizon. The accompanying
Retiolitidae are either stratigraphically widespread forms, or their stra-
tigraphic range has not been definitely determined. Hence it seems
reasonable to recognize the described form as also referable to one of the
lower horizons of the Lower Ludlow (most probably the P. nilssoni
horizon).

Pristiograptus gotlandicus (Perner) has thus far been described from
Ludlovian beds of Gotland (Pterygotuslagret, gra kalk), Czechoslovakia
(P. nilssont horizon), Thuringia (P. nilssoni horizon), and the erratic
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boulders of Poland. It has been reported from the Polish Holy Cross
Mountains (P. nilssoni horizon), (H. Tomczyk, 1956).

Specific identification and comparison with allied forms. — The cha-
racteristic features of the here described form are the long, nearly straight
rhabdosome, peculiar shape of proximal and distal thecae, and the
considerable rhabdosome height. These features, together with dimensions
of specimens, suggest that it is conspecific with Pristiograptus gotlandicus
(Perner) — a species probably referable to the group of P. vulgaris (Wood),
into which B. Boucek (1936) and A. Pribyl (1943) have included a number
of Upper Wenlockian and Lower Ludlovian pristiograptids.

Only distal parts of this species were described by the ealier authors
(Holm, 1890; Perner, 1899). The holotype is likewise a distal part of the
rhabdosome. The oblique shape of the edge of aperture was at that time
considered as the main index character of this species. Wood (1900) was
the first to investigate the proximal part of the only one specimen in her
possession. She established its specific position on the shape of the
rhabdosome and structure of distal thecae which have the ‘“aperture
concave, apparently oblique to the direction of thecae” (p. 461). Boucek
was the first to have at his disposal more copious material of this species,
partly preserved in relief in limestones. He, too, emphasized the character-
istic shape of proximal thecae (comp. p.17). Later papers did not contain
new morphological data. This species has, so far, been inadequately known.
Its structure could not be thoroughly studied until specimens etched from
erratic boulders were made available.

The relationship of Pristiograptus gotlandicus (Perner) to other Lower
Ludlovian pristiograptids has not been elucidated. Its relation to P. vul-
garis calls for a closer study of the last named form. On the whole —
outside of thecal structure not definitely determined in P. vulgaris —
these are closely allied forms. P. kosoviensis Boucek and P. gotlandicus
are likewise exceedingly similar forms. The establishment of relationship
between P. gotlandicus and M. gerhardti Kiihne (W. G. Kiihne, 1955),
which is similar in outline of apertural border, needs better knowledge
of the fusellar structure in that latter form.

Pristiograptus frequens Jaekel is not discussed here, because according
to reliable opinion of Kiihne (1955, p. 377), who examined the type speci-
mens, it is partly a synonym of Saetograptus chimaera (Barr.) and partly
that of Pristiograptus dubius (Suess).

MORPHOLOGICAL SIGNIFICANCE OF APERTURAL ACCESSORIES
IN PRISTIOGRAPTUS GOTLANDICUS (PERNER)

In Pristiograptus gotlandicus the proximal thecae are a modification
of the simple pristiograptid type of thecae, expressed mainly by the
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formation of wing-like symmetric elevations of the apertural edge. To
a certain extent they remind us of the differentiated apertures in Saeto-
graptinae (A. Urbanek, 1958), particularly so those in Colonograptus
(Pfibyl). They may, perhaps, be regarded as initial apertural processes,
built of one fusellus only, while the apertural processes in Colonograptus
may have resulted from the progressive modifications of such initial
structures. If so, Saetograptinae or at least Colonograptus may have derived
from progressive pristiograptids with apertures initially differentiated,
similarly as in P. gotlandicus. A similar conception has been briefly
suggested by Wood (1900, p. 453) when she wrote that ‘‘the group of
M. colonus and M. chimaera are probably only developments of that of
M. dubius”.

A thorough investigation of the fusellar structure in Pristiograptus
gotlandicus, however, does not provide adequate evidence in support of
this conception. The wing-like process of P. gotlandicus is invariably made
up of one fusellus only, while that of Colonograptus colonus (Barr.),
(fig. 4), which has been more closely studied, consists as a rule of 6 some-

Fig. 4. — Colonograptus colonus (Barr.), fusellar

structure of apertural process in 1st theca, la-

teral (A) and distal (B) views (S. 38, Jarosla-
wiec); X 110 approx.

times even 9 fuselli. The monofusellar process of P. gotlandicus may,
however, be regarded as an equivalent of the first basal fusellus of the
apertural processes in Colonograptus. Still the shape and position of these
fuselli differ. Distally, the basal fusellus of C. colonus (fig. 4) terminates
with a fairly broad edge, curving postero-medially. Hence, observations
of the fusellar course call for an inspection of the process on both sides.
Proximally, it gradually thins out. All the fuselli that follow apparently
converge on the anterior edge, forming a node (fig. 4 4), as it has
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previously been noted (Urbanek, 1958), while on the distal edge, medially
curved, they terminate bluntly and abruptly as is shown in fig. 4 B. The
fusellus in the process of Pristiograptus gotlandicus, on the other hand,
thins out symmetrically on both sides (fig. 3 B). These two fuselli, though
occurring in a similar position and both developing processes, do not seem
to be homologous.

The correctness of this opinion is supported by the nature of post-
matural and gerontic changes of the aperture in P. gotlandicus. Admitting
that in Colonograptus the processes owe their formation to a gradual
increase of the number of fuselli, in processes of the P. gotlandicus type
this phenomenon closely resembles or is identical with the anabolia of
A. N. Severtzoff (1931) and the hypermorphosis of G. R. de Beer (1954),
or in the widest sense constitutes a certain ontogenetic acceleration in
this evolutionary line. It ought then to be recognized that the gerontic
ancestral characters resemble those occurring during the early ontogenetic
stages of descendants. Hence the evolution here was in the nature of
gerontomorphosis (de Beer, 1954, p. 90), i.e. that the shape of the aperture
characteristic of mature ancestral stages persisted in descendants as
a pre-mature feature. We do not, however, note here the addition of
accessory fuselli to the initial fusellus of the process. On the contrary,
with further growth Pristiograptus gotlandicus develops new features which
may be regarded as “specializations” in this sense only that they do not
occur in Saetograptinae. The formation of angular fusellus is, therefore,
inexplicable and apparently contradicting the earlier hypothesis. The
character of distal thecae is likewise an argument refuting this opinion.
Namely, the angular fuselli present in distal thecae of P. gotlandicus,
seem to be absent in representatives of Colonograptus.

Finally, the only one, thus far known representative of pristiograptids,
with modified thecal structure, which may possibly be regarded as the
ancestor of Saetograptinae, has been recorded from the P. nilssoni horizon,
where it occurs together with highly developed forms of Colonograptus
and Saetograptus. Hence it does not agree with the stratigraphic requi-
rement justifying its being considered as the direct ancestor of this
phyletic line.

It should be, however, stressed that the general shape and the mode
of the formation of processes in Colonograptus resembles those in some
Monograptinae, particularly so in forms provided with apertural lobes
of the “hooked” type (M. priodon, M. uncinatus). In both these cases the
mode of the formation of processes is very much alike. They are formed
abruptly. The processes in the first theca have been definitely developed
‘before the formation of the second protheca is completed. The postero-
-medial curvature of process in Colonograptus is not comprehensible, if its
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pristiograptid ancestry be recognized, but may be reasonably accepted on
the hypothesis that it is the vestige of a previously uniform apertural lobe.
Hence, on the ground of supplementary evidence (Urbanek, 1958), the
writer feels inclined to support the hypothesis of G. L. Elles (1922) that
Colonograptus is a descendant of Monograptinae. The phyletic line, how-
ever, by Elles stated to lead to Colonograptus from forms with the “hooked”
type of aperture, calls for revision, since it is based on the phylogenesis
of “graptolite silhouettes”, and has the value of a working hypothesis
only. The origin of these elements will remain an open question until it
has heen possible to ascertain a continuous phyletic line connecting these
two types of accessory apertural elements. So far, forms linking Mono-
graptus priodon and Colonograptus are not known with any certainty. The
absence of these transition forms, however, constitutes a distinct problem
calling for separate studies.

Palaeozoological Laboratory
of the Warsaw University and
of the Polish Academy of Sciences
Warszawa, June 1958
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ADAM URBANEK

BADANIA NAD GRAPTOLITAMI
I. ROZWOJ I BUDOWA PRISTIOGRAPTUS GOTLANDICUS (PERNER)

Streszczenie

W pracy opisano budowe i rozwoj astogenetyczny Pristiograptus gotlandicus
(Perner) na podstawie okazoéw, wypreparowanych metodami chemicznymi z dwu gla-
z6w narzutowych (S. 120 — z Rewala, woj. koszaliiskie i S. 162 — z Czarnkowa,
woj. poznanskie). Graptolit ten, opisany dotychczas z dolnego ludlowu wyspy Got-
land, Czechoslowacji, W. Brytanii, Turyngii i Polski, by! jednak slabo poznany pod
wzgledem morfologicznym. Rozwo]j astogenetyczny, wyjasniony prawie kompletnie,
reprezentuje normalny typ monograptidowy. Dorosla sikula jest prawie prosta i ma
2,04—2,08 mm dlugosci. Prosikula ma 0,36—0,44 mm dlugosci, metasikula za§ okotlo
1,70 mm. Rabdozom jest prosty, przy czym w cze$ci proksymalnej na 10 mm przy-
pada 11—12 tek. Wysoko$é rabdozomu waha sie od okolo 0,80 mm przy pierwszej
tece — do okolo 2,00 mm w pomierzonych czesciach dystalnych.

Budowa tek, w zasadzie typu pristiograptusowego, odznacza sie¢ obecnoscig
pewnych cech, odrézniajgcych ten gatunek od typowych pristiograptuséw (por.
fig. 2).

Teki proksymalne (3—5 pierwszych tek) majg poczgtkowo apertury gladkie, na-
stepnie za$ podlegaja pewnej modyfikacji przez dodanie z obu stron apertury do-
datkowego fuzellusa (fig. 3). Jest on lukowato wygiety i wyklinowuje sie stopniowo
w kierunku wentralnym i dorsalnym. Tworzy on rodzaj skrzydelkowatego wynie-
sienia, nadajgcego tekom charakterystyczny wyglad. W miare dalszego wzrostu, wy-
niesienie to nie akcentuje sie, a nawet ulega niwelacji przez pojawienie sie¢ w kacie
dorsalnym wyrostka nowego krotkiego fuzellusa, ktéry autor nazywa ,katowym¢.
Nadaje to tekom proksymalnym postaé definitywna.

Teki dystalne s pozbawione lukowato wygietych fuzelluséw. O ile mozna bylo
ustalié, sg one poczgtkowo gladkie, nastepnie za$§ przyjmujg postaé definitywng przez
pojawienie sie jednego lub dwu fuzelluséw katowych. Scianki tek stajg sie przez
to sko$ne w stosunku do osi rabdozomu, co stanowi charakterystyczng ceche tego
gatunku. Roznice w budowie apertury tek proksymalnych i dystalnych ilustruje
diagram (fig. 2).
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Znaczenie opisanych tu zréznicowan aperturalnych Pristiograptus gotlandicus
(Perner) nie jest jasne. Mozna je traktowaé zaréwno jako specjalng modyfikacje tek
typu pristiograptusowego, nie majaca zwigzku z innymi typami apertury mono-
é;raptuséw, lub uwazaé za pierwsze stadia tworzenia sie parzystych wyrostkéw
aperturalnych Saetograptinae, zwlaszcza za§ typu Colonograptus.

Dokladne poréwnanie budowy fuzellarnej tych obu typéw wyrostkéw apertu-
ralnych sklania autora do przyjecia pierwszej alternatywy. Zréznicowania apertu-
ralne Pristiograptus gotlandicus nie stanowilyby zatem zaczatkowych wyrostkéw
prowadzacych do Colonograptus, ale bylyby raczej wyrazem specjalizacji typowych>
pristiograptuséw. Wskazuje na to ksztalt ostatniego fuzellusa aperturalnego, obec-
nos$é fuzelluséw katowych, a takze wystepowanie P. gotlandicus, stwierdzane stale
w poziomie P. nilssoni, obok przedstawicieli Colonograptus.

W obu zbadanych glazach, opisanemu tu gatunkowi nie towarzyszyly odpo-
wiednie formy przewodnie, pozwalajgce ustali¢ poziom graptolitowy, z ktérego po-
chodzily glazy. Towarzyszace formy retiolitesowe wskazujg jednak na dolny ludlow,
jako najprawdopodobniejszy ich wiek.

OBJASNIENIA DO ILUSTRACJI
Fig. 1 (p. 14)

Pristiograptus gotlandicus (Perner), mloda metasikula z bazalng cze$cig wir-
gelli (S. 162, Czarnkéw); ca. X 195.

Fig. 2 (p. 15)

Diagram przedstawiajacy budowe fuzellarng apertury tek: A dystalnych, B
proksymalnych, u Pristiograptus gotlandicus (Perner); fuzellusy katowe zakresko-
wano.

Fig. 3 (p. 16)

Pristiograptus gotlandicus (Perner), budowa fuzellarna krawedzi apertury.
A mlodej i B starszej, teki pierwszej (S. 162, Czarnkéw); ca. X 75.

Fig. 4 (p. 20)

) Colonograptus colonus (Barr.), budowa fuzellarna wyrostka aperturalnego teki
pierwszej, widziana A lateralnie i B dystalnie (S. 38, Jaroslawiec); ca. X 110.

Text-Pl. I (p. 13)

Pristiograptus gotlandicus (Perner), rozwdéj ontogenetyczny sikuli i pagezko-
wanie pierwszej teki: 1 mloda prosikula, 2 fragment sikularny z kompletng pro-
sikulg opatrzong nemg, 3 metasikula w stadium sinus, 4 metasikula z piericieniami
perydermalnymi, 5 kompletna sikula z fragmentem proteki th,, 6 metasikula
i pierwsze fuzellusy proteki th, z widocznym szwem zygzakowatym, 7 wierzcholek
prosikuli z widoczng nemg, wyraznie spiralnie skrecong (S. 162, Czarnkéw); 1-6 ca.
X 43, 7 ca. X 80.
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Pl 1

Fig. 1. Fragment powierzchni narzutniaka S. 162 (Czarnkéw), przed rozpuszcze-
niem. Widoczne liczne okazy Pristiograptus gotlandicus (Perner); wielk. nat.

Fig. 2-3. Pristiograptus gotlandicus (Perner), proksymalna cze$é rabdozomu, wi-
dziana 2 lateralnie i 3 wentralnie (S. 162, Czarnkéw): ca. X 12.

Fotografie retuszowane.

Pl II

Pristiograptus gotlandicus (Perner): $rodkowa cze$é rabdozomu, widziana 1 la-
teralnie i 2 wentralnie; dystalna cze$¢ rabdozomu, widziana 3 lateralnie i 4 wen-
tralnie (S. 162, Czarnkéw); ca. X 12.

Fotografie retuszowane.

AIAM YPBRH3K

PA3BUTUE U CTPOEHUE PRISTIOGRAPTUS GOTLANDICUS (PERNER)
Pe3rome

B mHacroaweirn paboTe JAHO OnucaHue CTPOEHUA U acroreHe3da Pristiograptus
gotlandicus (Perner), ocHOBaHHOe Ha ofpa3lax OTHPenapupoOBaHHBIX XUMUYECKUMHU
MeToaaMM U3 ABYX BaJyHoOR (S. 120, u3 Pemanad, KomannmHCKOro BOERoACTBA, U S. 162,
u3 YapHKOBa, II03HAHBCKOrO BOEBOJACTBA). 3:1'0T I'PanToNINT, ONMCAHHBLIA A0 CUX IOP
U3 HMIKHEro JyanoBa octpoBa Tornanp, YexocnoBakuy, BeamxoOpurauun, TropuHTUM
un Ilonwury, 6611 OAHAKO MOPMOJOrMYECKN MaJO0 U3y4YeH. ACTOreHeTUdyecKoe pas3BUTHE,
04Ty BIIOJIHE BbIABJIEHHOE, TNPEACTABJIAECT HOPMAJBHBIA MOHOTPANTULOBLIN THUIIL.
PazBuraa CuRyJda — MOYTH NpAMad, AAuHaA ee 2,04—2,08 mm. IIpocukyna HRIUHOHO:
0,36—0,44 MM, a MeracukyJga — ogoyo 1,70 mm. Pabnocoma npAMasd, IpUYeM B NPOKCU-
MaJbHOM 4YacTu Ha Kaxpawnle 10 MM npuxomurcsa 11-12 rex. Bricora pabpocoMbr m3-
MeHsercsa or okono 0,80 MM npu neprBoit Tere, A0 OKOJO 2,00 MM B M3MEPEHHBLIX IUC-
TaNbHBLIX YacTAX.

CrpoeHue TeK, B OCHOBHOM IO IPHCTHOIPAITYCOBOMY THIIY, OTJAMYAETCA MPOABJIE-
HUEeM u3BeCTHOU IuddepeHnuanmy, OTJAMYAIOLIE 5TOT BHUJ OT TUIMYHBLIX NOPUCTHUO-
rpanrycoB (cp. ¢dur. 2 A, B). IIpokcumanbHble Teku (3-5 mnepBbIX TEK) obaaparoTr
B Havaje MJIQAKMMM areprypaMy, B NOCJIEACTBMM Ke MMOABEPraloTCA M3IMEHEHUIO Ny-
TeM npubaBoOK o O0EeuM CTOPOHAM aneprypbl AobaBoyHoro dysensoca (dur. 3 A, B),
KOTOPBIII n3rubaerca AyroodOPa3HO M I[OCTENEHHO BbIKJMHUBAETCA B BEHTPAJNBHOM
1 [OpcaJbHOM HanparJienuu. OOpa3yeT OH HEUTO B Poje KPbLIooOpa3HOro BO3BBILIE-
HUA, NPUJAaBaA TERKaM XapPaKTepHuIl Bui. IIo Mepe AasLHENRLIEr0 POCTa 5TO BO3BBI-
LIeHMe He CTAaHOBUTCA OoJiee OTYETNMBBLIM, a JaxKe TI0JBEPraeTcaA HUBEJIUPOBKE
BCJIEJICTBME TOABJIEHUA B JOPCAJbHOM YIJy OTPOCTKa HOBOIro KOPOTKCro dyseinroca,
KOTOPBI/A aBTOP Ha3bIBaeT ,yIIOBBIM”. 310 NpUAAeT NPOKCUMAJNbHBIM TeKaM OKOH-
YaTeJNbHBIA BU.

Jucranbuble TeKu JyLUIEHBI AYyroobpa3HO M3OTHYTHIX y3ennocos. TLOCKONbKY

BO3MOXKHO OBbLIO YCTaHOBUTE, OHU MEPBUTIHO TI'JIaAKUe, BIIOCAENCTBUNW XK€ MNPUHUMAIOT
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OCKOHYATEeNbHbI BUI ¢ NOOABJCHMEM OAHOrC JmnbO ABYX YILNOBbIX (hy3eiurocoB. Beaen-
CTBUE 3TOrO CTEHKM TEK CTAHOBATCH HAKJIOHHBIMM IO OTHOLIEHUIO K OCU PabAocomsbl,
4TO ABJAETCA XapaKTEPHON 4HepToyu 9TOro BuAaa. Pa3muumAa B CTpoeHuu anepryphbt
IIPOKCHMMANEHBIX M AUCTANBHBIX TeK MJJIIOCTPUDYyer anarpamma (dhur. 2).

3HayeHue OMMCAHHON TYT aueprypanbHoil auddepenuyanumn Pristiograptus got-
lundicus (Perner) noka eule He ABNAETCA ACHbIM. MOXKHO ee paccMaTpMBATh C OXVHA-
KOBBIM INpPaBOM, KaK CcrlelMalbHOe BUAOU3MEHEHMe TeK NPUCTMOrpPANTyCOBOTO TUIIA,
Ee MMewlee CBA3M ¢ JPYTUMMM THIIaMy anepTypbl MOHOIPAITYCOB, JubO0O CUMTATH 3TO
KaK IMepByIO CTAaAXIO MapHLIX anepTypaJdbHbIX OTPOCTKOE Saetograptinae, B ocobeH-
necery xe tuna Colonograptus. TinaTenbHee cpaBHeHMe DY3ENNAPHOrO CTPOEHUA STUX
00OMX TUNOB anepTypafbHBLIX OTPOCTKOB IM00yIKAaer aBTOpPa NPUHATL IIEPBYIO ajb-
TepHaTMBY. Aneprypanbhble nuddepenunanun P. gotlandicus He COCTaABJAIOT, TaKUM
o0pa3oM, 3a4aTOYHBIX OTPOCTKOB, Beayumx k Colonograptus, Ho ckopee SABJAKOTCA
[POABJIEHMEM CMEUUANM3AUMM TUOMYHbLIX Opucriorpantycos. Ha sro ykasbiBaeT ¢op-
Ma TIOCJIENHEr0 anepTypajybHOro (ysennroca, HaAW4YMe YIJOBBIX (DY3€JJIIOCOB, PABHO
Kag crTparurpaduydeckoe pacnpoctpanenue P. gotlandicus, ycrauoBJieHHOe Kak Io-
CTOAHHOEe B ropu3oHTe P. nilssoni, wa paay ¢ npexcrasurenavu Colonograptus.

B 00oux wucclefoBaHHbIX BaJyHAX, OMMCAHHOMY BMAY He CONMYTCTBOBAJNU COOT-
RETCTBEHHbIE PYKOBOAAIIMe POPMBbI, KOTOPble Aamu Obl BO3ZMOXKHOCTB YCTaHOBUTH
I'PAIITONIMTOBBIII TOPUIOHT, M3 KOTOPOro NPOUCXOAMIIM BanyHblL TeMm He MeHee, CONyT-
CTBYIOLME DPETUOJUTECOBble (HOPMBbI YKa3bIBAIOT OAHAKO HA HUNKHMI NYIJIOB, Kak
Haubonee BEPOATHBIN BO3PACT BAJYHOB.

EXPLANATION OF PLATES

PL. I
Fig. 1. Fragment of the surface of boulder S. 162 (Czarnkéw), before dissolving.
Numerous specimens of Pristiograptus gotlandicus (Perner) visible; nat. size.
Fig. 2—3. Pristiograptus gotlandicus (Perner), proximal parts of rhabdosome, la-
teral (2) and ventral (3) views (S. 182, Czarnkéw); X 12 approx.
Photographs are retouched.

PL. II
Pristiograptus gotlandicus (Perner)
Medial part of rhabdosome, lateral (I) and ventral (2) views. Distal part of rhabdo-
some, lateral (3) and ventral (4) views (S. 162, Czarnkéw); * 12 approx.
Photographs are retouched.
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