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STUDIES ON GRAPTOLITES
1. DEVELOPMENT AND STRUCTURE OF PRISTIOGRAPTUS

GOTLANDICUS (PERNER)

A bst ract. - This paper describes the astogeny and structure of Pristiograptus got 
landi cus (Perner), etched from Silurian erratic boulders. This species differs from
ty pical pristiograptids in certain characters of the thecal aper ture 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
Czarnk6w, 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 no t , ' 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 Insti tute 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
than ks 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. .r. Humnicka for the English translation of this
pape r.

MATERIAL A ND STATE OF P RESERVATIO N

The investigated material has been obtained from two erratic boulders,
num bered S. 120 (Rewal), and S. 162 (Czarnk6w). The boulder from
Rewal has yielded only very few proximal parts which, owing to their
character isti c form, could be referred to Pristiograptus gotlandicus (Per
.ner). The Czarnk6w 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 em
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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 ,
wi th the periderm strongly carbonized , not readily discoloured, partly
decomposed and with the f usellar structure obscured. The details of the
fusellar structure could, howev er , be studied on some of the better
preserved specimens, particularly so under th e microscope in light re
fl ected from white backgr~:>und .

All the desc ribed and figured specimens are housed in the collection
of the Palaeozoological Laboratory of the Warsaw Universi ty and of the
~olish Academy of Sci ences. Owing to great fr ag ili ty, the specimen in
text-pl. I, fig. 1 was lost , and in pl . II , fig. 1-2 damaged during attempt
of mounting. To replace the damaged . specime ns vicarious preparations
we re made .

DES CRIPTION

Pristioqraptus gotlandicus (Perrier, 1899)
(pl. I-II ; text- pl. I : text-fig . 1-3)

1890. Mouoqra pt u« sp. Holm ; G . Ho lm . Gotlands Graptoliter, p. 18- 19, pI. 1. Ii g.
27-30 .

1899. Monogr aptus gotlan d i cus Perner; J . Per rie r . S t udie 0 ces ky ch graptoli tech .
p. 20-21 , pI. 14, fig . 2~ .

1900. M on ogr ap t us gotlandicus Perner ; E. M. R. Wood , T he Lower L udlow..., p . 460 
461, pl. 25, fi g . 7.

191'0. M onogr aptus cf. got la ndiclls Pe rner; G . L. Ell es & E. M . R. Woo d, Mo nograp h
of British Graptolites, p. 382-383, p l . 37, fig. 8, text-fi g..2512.

1936. Monog ra ptus qo t latulicus Pern e r ; B. Boucek, Graptoli to v a faun a ..., p . l'l - 12.
fig . ,I a -c .

i942 . Pris t iograptus go t landicus (Pe rri e r ): A. MUn ch , Di e Graptolithenfa una .... p , 251.
p l. 4, fig . 1-2.

1943. P r i st iograptus got landicu s (Perrier) : A . P ri byl , Re vi se zastu pcu rod u P risti o
graptus ..., p . 23-24 , p l .. 2, fig . 5, fext-fi g . 3-B .

Development of sicula and bu_dding of firs t 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 a n d budding of l st theca: 1 yo ung prcsicula , 2 si cu la r fr a gm ent
w ith complete pr osicula provided with nerna, 3 metasicula in sin us sta ge, 4 metasicula
w it h peridermal rings, 5 complete sicula with fragmentary protheca of thr, 6 meta
si cu la a nd .earlies t fuse lli of protheca thi , s how in g zigza g suture, 7 apex of prosrcula
with d isti n ct sp irally coiled nema (S . 162. Czarnk6w) ; 1-6 X 43 a p p ro x ., 7 X 80 a p pr ox .
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combine fr agme ntary specimens so as to .be able to investigate details
of fu sellar structures indispensable for ia full reconstruction of the onto
genic pa ttern (text-pI. I) .

Th e length of prosicula va ries from 0.36 to 0.44 mm. Frequently it
displays a damaged apex at an early stage so characteristic of the mono
graptids (text-pI. I , fig . 1). A comple te prosicula is discernible on a pro-

. I .

sicular frag ment of sicula (tex t-pI. I, fig . 2). It has ' dis tinct longitudinal
ribs, while the helical line cou ld no t be detected. A ,typical form of the
apex of the prosicula in an older individual is seen in text-pl. I, fig. 7,
wit h secondar ily thickened bands an d ne ma distinctly spirally coiled.

Fig. 1 shows a young metasicula wit h a score or so of fuselli and the
basal pa r t of virgella which has been , as usually , for med on the zigza g

ventr al suture by the superposition of fuselli. In
Pristiograptus gotlandicus the virgell a for ms
early, ab out 0.12 mm from the aperture of pro
sicula. A ·more ad vanced stage of metasicu;la (sinus
stage) is re presented on te xt-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 (Czarnk6w) con
ta ins , in addition to ringless . metasiculae which
predomin ate 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 be lon g to Pristiograptus gotlan-

' dicus . As in other graptolites, they seem to express
Pig. 1. - Pris tiograptus
gotlandi cu s (Perne r) , certain in traspecific variability.
young metasicula with Thus in Pristiograptus gotlandicus the develop-
virgella basis (S. 16,2,
Czarnk6w); X 19i50 approx. me nt of sicula agrees with ' the monograptid type

, of ontogeny , ascertained in numerous graptolites .

A ma ture metasicula (text-pl. I , fig. 5) has the aperture provided
with a re latively short and blunt dorsal lip. A mature sicula is nearly
stra ight, 2.04-2 .08 mm long, while the metasicula is up to 1.7 mm long.
The aper ture of the metasicula is about 0.32 mm in la rger diameter.

Rhabdosome. - After the rhabdosom es had been etched, they broke
up in to smaller fragments , not exceeding 1 em in length. The attached
photograph showing unetched specimens on the rock surface gives, how
ever, a fair idea of it s general shape (pI. I , fig. 1). The longest fragment
is ab out 65 mm. The rhabdosome is straight. Proximally 11-12 thecae
in 10 mm, there being 5.5 thecae in the firs t 5 mm of the rhabdosome
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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 to 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._gotlandicu8 from ,typical pristio
graptids. The thecae in the proximal part of . the rhabdosome differ from
those in distal par t . Th ey are diagrammatically illustra ted in fig. 2.

A

Fig. 2. - Diagram of fus ellar st r uct ure in th ecae: A distal, B proximal, in
Pristiograptns gotlandicns (Perner): angular fusellus sti ppled.

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 . nearly 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 th2)

this depression is partly filled in by the forming fusellus (fig. 3 A). Hence

A

Fig. 3. - Pristioqraptus got landicus (Pe rrie r ), fusell ar
st ructure of a pertura l edges in a young (A) and m ore
adva nced (B) 'l st theca (S. 162. Czarnk6w) ; X 75 approx.

the fill ing 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
s ome rhabdosomes being per fectly smooth and provided with the anterior
apertural notch only.

Three up to five , no more , proximal thecae of the rhabdosome display
this ty pe of struct ure 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. Boucek,
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.)1.

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 (i n mm)

Thecae
Rhabdosomes

I II III

1 0.92 0.84 0.80
3 1.16 0.96 0.92
6 U.8 1.28 1.28?

1 In the French text this remark is missing.

Ac ta Palaeontologlca Polonlca - vol. IV/ I 2
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II

Rhabdosomes

I
Thecae \------,...- - - - -

1 - 2
2 - 3
3 - 4
4 - 5
5 - 6
6 __0 7

0.72
0.72
0.76
0.76
0.80
0.80

0.68
0.72
0.70
0.76
0.80
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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 compq.rison with allied forms. - The cha
racter istic 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, sugges t 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 par ts of this species were described by the ea lier 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 firs t to investiga te the proximal pa r t of the only one specimen in he r
possession . She establishe d it s specific position on the shape of the
rhabdosome and structure of distal thecae which have the "aperture
concave, apparently oblique to the dir ection of thecae" (p. 461). Boucek
was the first to have at his disposal more copious material of this species ,
partly preserved in reli ef in limestones. He , too, emphasized the character
istic shape of proxi mal thecae (comp. p. 17). Later pap ers did no t con tain
new morphological data. This species has, so far , been inadequately known.
Its structure coul d not be thoroughly studied un til specime ns etched from
erratic boulders were made available.

The relationsh ip of Pristiograptus gotl andicus (Perner) to other Lower
Ludlovian pristio gr ap tids has no t been elucidated. Its relation to P. v ul
garis calls for a closer study of the last named form. On the whole 
outside of the cal structure not definitely determined in P. vulgaris 
these are closely allied forms . P. kos oviensis Boucek and P. gotlandicus
are likewise exceedingly similar forms. The establishment of relationship
between P . gotla ndicus an d M. gerhardti Kuhne (W. G. Kuhne, 1955),
which is similar in outline of apertural border , needs better knowledge
of the fu sellar structure in that latter form .

Pristiograptus frequens Jaekel is not discussed here, because according
to reliable opinion of Kuhne (1955, p. 377), who examined the type speci
mens, it is partly a sy nonym of Saetograptus chimaera (Barr .) and partly
that of Pristiograptus dub ius (Suess).

MORPHOLOGICAL SI GNIFICANCE 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
(Pribyl). 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 ?f
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 Ist theca, la
teral (A) and distal (B) views (S. 38, Jarosla-

wiec) ; X 1110 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 A), 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 ves tige of a previously uniform aperturallobe.
Hence, on the ground of supplementary evidence (Urbanek, 1958), the
writer feels inclined to suPP?rt 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
hac; been 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 wi th 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 Sci ences
Warszawa, June 1958
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ADAM URBANEK

BADANIA NAD GRAPTOLITAMI
1. ROZWOJ I BUDOWA P RISTIOGRAPTUS GOTLA N DIC US (PERNE R)

St r eszczeni e

W pra cy opisano budo we i rozw6j ast ogenetyczn y Pr ist i ogra p tus gotlandicus

(Perrier ) na pod sta wi e okaz6w, wypreparowanych m etod a mi chem icznymi z d w u gla

z6w na rzutowych (S . 120 - z Rewala , woj. koszaliriskie i S . 162 - z Czar n kow a ,

woj. po zn a nskie), Graptolit ten, opisany dotychczas z dolnego ludlowu wyspy Got 

land, Czechoslow a cji, W. Brytani i, Turyn gii i Polski, byl jed nak slabo poznan y pod

wzgledem morfolog icznyrn. Rozw6j astogene ty czny, wy jas ni on y praw ie kompletnie,

re pre zentu je normalny ty p m onograptidowy. Doro sl a s ik ula jest pra w ie prosta i rna

2,04-2,08 m m dtu gosci. Prosi kula rna 0,36-0,44 mm dlugosci , metasikula zas okolo

1,70 mm. Rabdozom jest pr osty, przy czyrn w czesci proksymalnej na 10 m m przy

pada 1'1-12 tek. Wysokosc r abdozomu waha sie od okolo 0,80 m m p rzy pierwszej

tece - do okolo 2,00 m m w pomierzon ych czesciach dysta lnych.

Budow a tek, w zasad zie ty pu pris t iograptusowego, odznacza sil': obecnoscia

pewnych cech, od rozn iaiacych ten gatunek od ty po wych prist iograptus6w (por .

fig . 2).

Teki proksyrn alne (3- 5 pie r wszych tek) rna ja poczatkowo apertu ry gta dkie, na

stepnie zas pod lega ja pewnej modyfikacji przez dod anie z obu stron a pertury do 

datkowego fu zellusa (fig. 3). J est on lukowato wygiety i wyklinowuje si e stopniow o

w kier unku wentra lny m i dorsalnym . Tw orzy on rodzaj skrzydelkowateg o wyni e

sienia, nadajacego te kom cha rakterystyczny wyglad . W rnia re da lszego wzrostu, wy

ni esien ie to ni e a kcen tuje sie, a na wet ulega n iwel acj i przez pojawienie sie w kacie

dorsalnym wyrostka now ego kr otkiego fuzell usa, k t6ry autor nazywa "kqtowym".

Nada je to te ko m prok symalnym postac definitywna ,

Tek i dys talne sa pozbawion e lukow ato wygie ty ch fuzell us6w. 0 ile m ozna byl o

ustali c, sa one poezatkowo gla dkie, nastepnie za s przy jmuja postac d efin itywnq przez

po jawie n ie sie jed nego lub dwu fuzell us6w katowych. Sclanki tek sta ja sie przez

to skosne w stosunku do osi rabdozomu, co stanow i charakterys tyc zn a ceche tego

gatun k u. Roznice w budowie a pertury te k proksyma ln yc h i dystalnych ilu struie

diagram (fig. 2).
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Zmiczenie opisanych tu zroznicowari aperturalnych Pristiograptus gotlandicus

(Perner) nie jest jasne. Mozna je traktowac zar6wno jako specialna modyfikacje tek

typu pristiograptusowego, nie majaca zwiazku z innymi typami apertury mono-
: ) .;

graptusow, lub uwazac za pierwsze stadia tworzenia sie parzystych wyrostk6w

aperturalnych Saetograptinae, zwlaszcza zas typu Colonograptus.

Dokladne por6wnanie budowy fuzellarnej tych obu typ6w wyrostk6w apertu

ralnych sklania autora do przyjecia pierwszej alternatywy. Zroznicowania apertu

ra lne Pristiograptus gotlandicus nie stanowilyby zatem zaczatkowych wyrostk6w

prowadzacych do Colonograptus, ale bylyby raczej wyrazem specjalizacji typowych

prtstiograptusow, Wskazuje na to ksztalt ostatniego fuzellusa aperturalnego, obec

nose fuzellus6w katowych, a takze wystepowanie P. gotlandicus, stwierdzane stale

w poziomie P. nilssoni, obok przedstawicieli Colonograptus.

W obu zbadanych glazach, opi sanemu tu gatunkowi nie towarzyszyly odpo

wiednie formy przewodnie, pozwalajace ustalic poziom graptolitowy, z ktorego po

chodzily glazy, Towarzyszace formy retioli tesowe wskazuja jednak na dolny ludlow,

jako najprawdopodobniejszy ich wiek,

OBJA~NIENIA DO ILUSTRACJI

Fig. 1 (p. 14)

Pristiograptus gotlandicus (Perner), mloda metasikula z bazalna czescia wir
gell i (S. 162, Czarnk6w) ; ca . X 195.

Fig. 2 (p. 15)

Diagram przedsta wiajacy budowe fuzellarna apertury tek: A dystalnych, B
proksymalnych, u Pristiograptus gotlandicus (Perrier): fuzellusy katowe zakresko
wano.

Fig. 3 (p. 16)

Pristiograptus gotlandicus (Perrier), budowa fuzellarna k rawedzi apertury ,
A mlodej i B starsze], teki pierwszej (S. 162, Czarnk6w); ca . X 75.

Fig. 4 (p. 20)

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

Text-PI. I (p. 13)

Pristiograptus gotlandicus (Perrier), rozw6j ontogenetyczny sikuli i paczko
wanie pierwszej teki: 1 mloda prosikula, 2 fragment sikularny z kompletna pro
sikula opatrzona nerna, 3 metasikula w stadium sinus, 4 metasikula z pierscieniami
perydermalnymi, 5 kompletna sikula z fragmentern proteki th

I'
6 metasikula

'I pierwsze fuzellusy proteki th
l

z widocznym szwem zygzakowatym, 7 wierzcholek
prosikuli z widoczna nema, wyraznie spiralnie skrecona (S. 162, Czarnk6w); 1-6 ca .
X 43, 7 ca . X 80.



PRlSTIOGRAPTUS GOTLANDlCUS ( P ER N E R)

P I. I

F ig. 1. F r agmen t powierzchni narzutn iaka S. 162 (Czarnkow), przed r ozpuszcze

niem. W idoczne liczne okazy Pristiograptus gotlandicus (Perner); wiel k. n at.
Fig. 2-3. Pristiograptus gotlandicus (Perrier), p r oksy rn alna cZE;SC r abdozomu, wi 

dziana 2 l ateralnie i 3 wentralnie (S . 162, Czarnk6w) : ca . X 12.
Fotografie r etuszow an e.

PI. II

Pris tiog rap tus gotlandicus (Per n er): srodkowa CZE;SC r abdozomu; w i dzian a 1 la 
t eralnie i 2 wentralnie ; dys talna CZE;SC r abdozomu , widzian a 3 l a teralnie i 4 wen 

tral nie (S . 162, Cz arnk 6w) ; ca . X 12.
F otografie r etuszowane.

I\AI\M YP6 1\H3K

P A3BJ1TJ1E J1 CT P OE H J1E PRISTIOGRAPTUS GOTL AND ICUS (PERNER)

P e310Me

B nacroauren p aoor e ziano Orm CaHJ1e CTpOeHl1H J1 acror eaeaa Pristiograptus

got lan dicus (Pe rner), OCHOBaHHoe aa OOpa3I.\aX ornpenap xpoaaam.rx XJ1MJ1'1eCKJ1Ml1

MeTO,l\aMJ1 J13 ,l\BYX BaJIyH oB (S. 120 , J13 P eBaJIR, K oura n n acxoro BOeBO,l\CTBa, J1 S . 162,

113 "'IapHKoBa, ITo3HaHl;'CKoro aoeaoztcraa). 31'01' rpanTOJIJ1T, onucaaasra no CI1X n op

113 HJ1JKHerO JIY,l\JIOBa OCTpOBa rOTJIaH,l\, "'IexOCJIOBaKJ1J1, Berrmcooprrranxa , TlOpJ1Hr J1M

J1 ITOJIblIIJ1, ObIJI O,l\HaKO MOPcPOJIOrJ1'1eCKYI MaJIO J13y'leH. ACToreHeTJ1'1ecK oe p a3BMl'VJ e,

n O'lTJ1 BnOJIHe BbIHBJIeHHOe, npe,l\CTaBJIHeT HOpMaJIbHbIH MOHOrpanTI1,l\OBblti TVJn.

Pa3BJ1TaH CVJKy JIa - nO'lTJ1 npastaa, ,l\JIVJHa ee 2,0~,08 MM. ITPOCI1KYJIa ,l\JIVJHOlO

0,36-0,44 MM, a MeTaCVJKyJIa ...:..- OKOJIO 1,70 MM. PaO,l\OCOMa rrpassaa, npl1'1eM B npoKCVJ

MaJIbHOH 'IaCTl1 na KaJK,l\bl e 10 MM npaxomrrcs 11-12 TeK. Bsrcora p aO,l\OCOMbl 113

MeHHeTCH 01' OKOJIO 0,80 MM nprr n epsoa TeKe, no OKOJIO 2,00 MM B J13MepeHHblx ,l\VJC

TaJIbHbIX 'IaCTHX.

CTpoeHVJe TeK, B OCHOBHOM no npacrnorpanr ycoaov y Tvm y, OTJIVJ'IaeTCH n p OHBJIe

HVJeM J13BeCTHOH ,l\VJcPcPep eHI.\VJaI.\J1J1, OTJIVJ'IalOIQeH 31'01' BI1,l\ 01' Tl1nl1'1HbIX npVJCTVJO

r parrry coa (cp, cPVJr. 2 A , B). ITpoKCMMaJIbHble TeKJ1 (3-5 nepasix TeK) OOJIa,l\alOT

B aaxane r JIa,l\KJ1MJ1 aneprypasnr, B nOCJIe,l\CTBY:IY:I xce nonaepraxrrca Y:l3MeHeHY:110 n y 

"eM npnfiaaox no OOeY:lM cropoaax aneprypsr ,l\OOaBO'lHoro cPY3eJIJIlOCa (cPHr. 3 A , B ),

x or op sra J13rY:lOaeTCH ,l\yr o06p a3Ho J1 nocreneano BbI KJIY:lHY:lBaeTCH B BeHTp aJIbHOM

11 ,l\OpCaJIbHOM HanpaBJIeHY:lY:I. Ofipaayer 011 He'lTO B porte KpbIJI006pa3Horo B03BbI lIIe

HY:lH, npanaaaa TeKa M x apaxrepnsm BY:I,l\. ITo Mepe ,l\aJIbHeHlIIero pOCTa 31'0 B03BbI

uiea a e He CTaHOBY:lTCR oOJIee OT'leTJIY:lBbIM, a ,l\aJKe nozra epraerca HY:lBeJIY:lp OBKe

BCJIe,l\CTBY:le nORBJIeHY:lSt B ,l\OpCaJIbHOM yr.ny OTp OCTKa noaoro xoporxoro cPY3eJIJIlOCa,

KOTOPbIH aBTOp Ha3bIBaeT "yr JIOBbIM". 31 '0 npnnaer npOKCY:lMaJIbHbIM TeKaM OKOH

q aTeJIbHbIH BY:I,l\.

)J;l1CTaJIbHble TeKY:I JIY:llIIeHbI ,l\yrooopa3HO 1130rHYTblx cPY3eJI.TIlOCOB. "ITOCKOJIb KY

B03MOJKHO ObIJIO y craa oairra, OHVJ nepBJ1'IHO rnazncae, BnOCJIe,l\CTBY:lvl JKe npY:lHVJMalOT
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OKOH'IaTeJIbHbl ti BI1,A C nOlIBJleHl1eM O,AHOrO Jll160 ,ABYX y rJlOBb IX cPY3eJIJIIOCOB. BCJIe,A

CTBl1e s roro CTeHKI1 TeK CTaHOBRTCR HaKJIOHHbI MI1 n o OTHOllIeHl11O K OCI1 p a6,AOCOMbl ,

'ITO RBJIReTC R xapaxrepaori xeproa ar or o BI1,Aa. P a3JII1'II1R B CTp OeHl111 an epry psr

n p OKCI1MaJlbHbIX 11 ,AI1CTaJIbHbIX TeK I1JIJIIOCTPI1PYeT ,Al1arpaMMa (cPl1r. 2).

3 Ha'I eHl1e onncanaoa TyT aneprypansnoa ,Al1cPcPep eH4l1a41111 Prist i ograp t us got

lu n di cus (Perner) noxa euie He RBJIHeTCR RCHbIM. M01KHO ee paccsrarpnaa'n, C 0AI1Ha

KOBbIM npaaoxr KaK cne4I1aJIbHOe BI1A0I13MeHeHl1e TeK npacrnorparrryconoro Tl1n a,

He I1MelOU~ee CBR311 C ,Apyr l1MI1 Tl1naMI1 aneprypsr MOHor pan TycoB, JIl160 C'I I1TaTb 31'0

KRK nepsyro CTa,A1110 napnsrx anep r y parn- asrx OTpOCTKOB Saetograptinae, B ocotien

IICCTI1 1Ke THn a Colonograptus. 'I'urarerrsuoe cpaaaeane cPY3eJIJIRpHOr O CTp OeHI1H 3Tl1X

06 0l1X Tl1nOB anepryparnsrrsrx OTpOCTKOB nofiyxcnaer anropa npl1HRTb n ep ayto ans

TepHaTI1By. Aneprypam.aste Al1cPcPepeH4l1a4 1111 P. gottandi cus He COCTaBJIRIOT, TaKI1M

06pa30M, 3a'IaTO'IHbIX OTpOCTKOB, Be,AYll\I1X K Colonograp t us, HO cxop ee RBJIR IOTCR

II p ORBJIeHl1eM cne4l1aJll13a41111 Tl1nl1'IHbIX npacrnorpanrycos. H a 31'0 YKa3bIBae T cPop

xta nOCJIe,AHer o anepryparn.aoro cPY3eJIJIIOCa, HaJII1'Il1 e yrJIOBblX cPY3eJlJlIOCOB, paBHO

KaK crpa'rnrpadiaxecxoe pacnpocrpaaenae P. gotlandi cus, YCTaHOBJIeHHOe KaK no

CTORHHoe B r Opl130HTe P . n ilsson i , a a PR,Ay C n peACTaBI1TeJIRMI1 Col onogr ap t us.

B 06 0l1X I1CCJIeAOBaHHblx na rryna x , Onl1CaHHOMY BI1AY He conyTcTBOBaJII1 COOT 

BeTCTBeHHble PYKOBO,Afl ll\l1e cPOPMbl , xoropsre ,AaJIH 6bI B03M01KHOCTb YCTaHOBI1Tb

I'paIITOJII1TOBbIW rOp I130HT, 113 xoroporo npOI1CXO,AI1JIH BaJIyHbI. T eM He MeHee, conyr

CTBYIOll\l1e PeTHOJII1TeCOBble cPOPMbI YKa3bIBalOT O,AHaKO a a HI11KHl1ti JIYAJlOB, KaK

Ha l160Jlee Bep OHTHbIH B03paCT BaJIyHOB.

EXPLANATION OF PLATES

P L. I
Fig. 1. Fragment of the su r face of boulder S. .HJ2 (Czarnkow), before dissolving.

Numer ous specimens of Pr is t i ogr aptus gotlandicus (Perner) visib le; n at. si ze.

Fig. 2--3. Pris t iograptus gotlandicus (Perner), prox i m al p ar t s of r hab dosome, la

teral (2) and v en t r al (3) views (S. 162, Czarnkow) : X 112 approx.

P h ot ogr aph s are retou ched .

PL. II
Pristiograptus got land/cus (Perrier)

M ed i al p ar t o f rha bdosorne, lateral (1) an d v en t r al (2) v iews. Distal part of rhabdo
some, l ateral (3) and v en t r al (4) views (S. 16Z, Czar nk ow ) ; X 12 approx.

Phot ogr aph s are retouched.
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