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GRAPTOLODENDRUM MUTABILE N.GEN., N.SP. — AN ABERRANT
DENDROID GRAPTOLITE

Abstract. — A representative of the order Dendroidea, described as Graptolodend-
rum mutaebile n.gen., n.sp., differs from other dendroid graptolites in its bithecae
whose position is not stabilized. Mostly, they occur on one side of the stipe and,
rarely, on both sides alternatively which is a rule in the Dendroidea. The fusellar
structure of autothecae, mostly irregular in the distal part, is also unstabilized.
The position of the pore which pierces the wall of metasicula, as in the Graptolo-
idea, and not of prosicula, is a fully exceptional character in the representative
of the Dendroidea. The material investigated has been etched out from the Middle
Ordovician erratic toulders of Poland.

INTRODUCTION

The described graptolite is one of the most common representatives
of the Dendroidea, met with in the Ordovician erratic boulders of Poland,
both on the Baltic Sea coast and in Central Poland. Its presence has been
stated in 30 boulders (of the number of over 500 ones dissolved). In the
majority of the boulders, this graptolite was not accompanied by any
index graptolite. Such species have only been found in four boulders.
Gymnograptus retioloides (Wiman) and Glyptograptus cf. teretiusculus
(Hisinger) occurred in the boulders Nos. O.26 and O.30 and Dicellograptus
geniculatus (Bulman) — in the boulder No. 0.28. On the basis of these
graptolites, the three boulders may be considered Middle Ordovician,
probably stages C; and C;; of the Estonian sequence. With regard to
many remaining boulders, on the basis of graptolites and representatives
of other groups of animals they contain, we may only generally ascertain
that they represent the Middle Ordovician. Lithologically, these boulders
are fairly similar to each other. Mostly, these are the organodetritic
limestones. After dissolving these 30 boulders in hydrochloric acid,
several hundred graptolite specimens were -obtained. None of them, how-
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ever, represents a full rhabdosome, Mostly, these are small pieces of
stipes, consisting of a few thecae and, less frequently, larger fragments
with more than 10 thecae. Fragments of stipes, dichotomously bifurcated,
are fairly numerous. On the other hand, terminal parts of stipes are
rather rare. Over 30 prosiculae have been found, some of them with the
metasiculae preserved. Basal parts of rhabdosomes which, in addition
to prosicula, preserved their metasicula and the first thecal triad, are
very rare. In most specimens, the periderm is wrinkled and only few
of them do not display any secondary deformations. Although, generally
speaking, the material investigated is very fragmentary, but, due fo
its abundance, affords a fairly accurate picture of the morphology of
the rhabdosome and of its development.

Diagnosis. — Dendroid graptolite, with rhabdosome consisting of
straight stipes without the anastomoses. Bithecae situated on one side
of the stipe, less frequently, alternately on both sides. Autothecae sessile,
without the ventral and dorsal denticle. Metasicula without zigzag lines.
Pore in the wall of the metasicula.

Type species: Graptolodendrum mutabile n.sp.

Name derivation: A genus displaying a certain combination of
characters of Dendroidea and Graptoloidea. The specific name indicates
the instability of different characters,

DESCRIPTION

GENERAL ASPECT OF THE RHABDOSOME

Stipes are usually straight and rigid, consisting of autothecae with
non-isolated proximal part (Fig. 1), open on the ventral side of the stipe.
The thickness of stipes and size of autothecae are more or less uniform
over the entire length of stipes. Bifurcation took place probably at long
intervals since no fragments with several bifurcations have been found.
Mostly, of two stipes, forming a bifurcating specimen, one develops as
a prolongation of the primary stipe and the other makes up a sort of
a lateral branch (Fig. 2). The angle of the stipes divergence, although
variable, is always acute and fluctuates within limits of 20 and 50°,
mostly amounting to about 45°

It may be concluded, on the basis of very many fragments, that
rhabdosome is straight, rarely bifurcated and consisting of straight stipes
with sessile autothecae,

AUTOTHECAE

Autothecae have a very peculiar aspect which is different from that
of autothecae of other dendroid graptolites. They are funnel-shaped,
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Figs. 1-2. Graptolodendrum mutabile n.sp.
1 Holotype. A fragment of the stipe with 11 autothecae and the same number of
bithecae. A lateral branch (now, broken off) was running above the fourth theca.
In the lower part, bithecae, except for the first one, are situated on the left and,
in the upper part, on the right side.
2 Paratype. A fragment of a bifurcating stipe. In the lower part, bithecae are
situated on the left side, in the left stipe —on the right, and in the right stipe —
i on the left side.
adhering, with its truncated side, to the stipe (Fig. 8D). The aperture
of the theca is subcircular, its margins being arranged in a plane some-
what oblique in relation to the axis of the stipe. As a whole, the autotheca
has the shape of an elongated cone. The peristomal margin does not pass
ventrally into a linguliform process, as is case in typical representatives
of Dendroidea, and does not continue on the dorsal side. It has been
shown by investigating many bleached autothecae, that their fusellar
structure varies from one to another theca. The autothecae with fuselli
regularly arranged and with a ventral zigzag line developed in the plane
of symmetry are relatively rare (Fig. 3). Mostly, fuselli are shorter than

the circumference of the theca, particularly so in its distal part and,
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consequently, they form wedge-like elements different in length and
their oblique sutures are more or less irregularly scattered (Fig. 4).
Between the type of theca with a regular zigzag line and a complete
absence of such line, there are many intermediate types. It should also

0,25mm

Figs. 3-4. Graptolodendrum mutabile n.sp.

3 An autotheca with a regular zigzag line.
4 An autotheca with irregularly disposed fuselli,

be mentioned that the irregular fusellar structure is displayed only in
the distal part of the theca, while the narrow proximal part is usually
regularly built with the zigzag line in the middle.

BITHECAE

Normally, bithecae are open inwards the autothecae and their
apertures are not visible outside. An arrangement of the bithecae in
relation to autothecae is very peculiar. While, usually, bithecae in
Dendroidea are disposed alternately on both sides of the stipe, in the
form, described here, there is no such regular arrangement. Mostly,
bithecae are disposed only on one side of the stipe, on some stipes on the
right and on some others—on the left side (Figs. 1 and 2). Less frequently,
on a stipe having its thecae situated mostly on one side, some of them
are placed on the opposite side. Finally, stipes also occur with their
bithecae regularly alternate to each other, this as a rule being the case
in Dendroidea (Fig. 5). When the stipe bifurcation takes place, the
bithecae on each of the two derivative stipes are, in general, disposed
on opposite sides (Figs. 1 and 2).

A bitheca, being considerably shorter than the autotheca of the same
triad, does not open into the autotheca of this triad, but into the autotheca
of the preceding triad, that is, generally speaking, b, opens into a,_;. In
one case two bithecae opened towards the inside of one autotheca.
Probably, one of them corresponded to b,,; and other to b,,,, the
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latter being considerably shortened. In the specimen shown in Figs 6 a, b
representing a fragment of stipe with three autothecae and three bithecae
preserved, one bitheca (b,,;) opens normally into the inside of the
autotheca (a,) accompanying it, while the remaining two (b,,, and by,.3)
are open outwards. These thecae are abnormally developed because both
of them are directed downwards, instead of upwards, and are so long
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Figs. 5-7. Graptolodendrum mutabile n.sp.

5 A fragment of the stipe (terminal part) with alternately situated bithecae.
6a,b A fragment of the stipe, viewed in two aspects, with abnormally developed
bithecae which open outwards.

7 A fragment of the stipe, viewed in the dorsal aspect, with bithecae situated on
the left side, with one additional bitheca (bx) open outwards and one normal bitheca
(at the top) also open outwards.
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that the aperture of bitheca b,,; opens near the base of autotheca a,
and the aperture of bitheca b,,; — near the base of autotheca a,.;. The
reasons of such an abnormal development of these bithecae might perhaps
be understandable if similar cases were observed in a larger number of
specimens which would allow one to prepare a series of microtonic
sections. A similar case of abnormal bithecae, developing in an opposite
direction, was recorded in Dictyonema wysoczkianum macrothecale
Kozl (Kozlowski, 1949, p. 131, PL. 9, Figs. 8 a, b).

D

Fig. 8. Graptolodendrum mutabile n.sp. An autotheca, viewed in different aspects:

A from the ventral side, B from the left side, C from the right side, with the ad-

joining bitheca, D obliquely and from above, with the aperture and visorlike lip
of the bitheca visible.
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DEVELOPMENT

Prosicula (Figs. 9 and 10) is shaped like a cylinder, slightly extending
from base to aperture, only its basal part is somewhat narrower. On the
average, prosicula is 700 ¢ long and the diameter of ifs aperture amounts
to 200 p. The wall of the prosicula is provided with a characteristic
spiral thread which is particularly strongly outlined and, on the outside,
it appears in the form of a sharp costa. This gives the prosicula a ringed
aspect. The number of coils of the spiral thread varies within limits
of 10 and 12 and usually amounts to 11. The spiral may be coiled either
clockwise, or counter-clockwise. It has been shown by the observation
of over 30 prosiculae that both these directions are almost equally often
recorded. All specimens of prosiculae with a preserved basal part are
provided with a more or less developed disc of attachment which is
spongy, not fusellar in structure, its lower surface is rough and the
periphery — tattered. No basal discs, which certainly belong to the adult
rhabdosomes of this species, have been found.

Metasicula (Figs.10—13) develops normally in the prolongation of
the prosicula. In one specimen with an almost completely preserved
metasicula, its length amounts to about 1,530 u, that is more than two
times the length of the prosicula. The shape of its aperture is almost
identical with that of autothecae. The walls of the metasicula are built,
over their entire length, of wedge-like fuselli different in length and,
therefore, their oblique sutures are irregularly scattered on the periphery
of a theca and do not form zigzag lines.

Budding. — In five specimens which preserved their initial bud, the
pore pierces the wall of the metasicula. The distance of the pore from the
boundary between the prosicula and metasicula is variable. Measured
on four specimens, it amounts to 113, 125 140 and 200 w. The diameter
of the pore comes to about 45 . .

The initial bud, s, (Figs. 11 and 12) is built of regularly disposed
semifuselli. The first triad, consisting of the bitheca (b,), stolotheca (s,)
and autotheca (a,), situated between them, takes its origin from this bud.
The bitheca opens into the autotheca similarly as the bithecae of next
triads (Figs. 13 a, b).

No stolons have been found in any development stage despite the
fact that some specimens of siculae and a basal part of the rhabdosome
became, after intensive bleaching, transparent. In the series of micro-
tomic sections through three well-preserved specimens, the internal parts
of thecae, contained within a fairly thick cortical sheath, are mostly
destroyed to a different extent. It was only in a few cross sections that
the stolonal triads were found within the stolotheca. The lack of stolons
in the specimens, corresponding to the basal part of the rhabdosome,
does not perhaps prove that the stolons in this part were devoid of
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Figs. 9-13. Graptolodendrum mutabile n.sp.
9 Prosicula.
10 Prosicula with a fragment of the metasicula.

11 Prosicula with an incompletely grown metasicula and with a young initial bud.

12 Prosicula with metasicula and a more advanced stage of the initial bud.
13 Prosicula with a fully grown metasicula and the first triad: a lateral view,

b dorsal view of the triad.
d basal disc; s stolotheca; s, initial bud (sicular stolotheca); x — x boundary between
prosicula and metasicula.
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sclerotized sheaths, but it seems to prove that their sclerotization was
very slight and consequently, there was a meagre chance of their
preservation in the fossil state.

GENERAL CONSIDERATIONS

The graptolite, described in the present paper, departs in many
respects from typical representatives of the Dendroidea, such as, for
instance, Dendrograptus Hall. In the genera of the Dendroidea, which
have so far been thoroughly investigated, the bithecae are always
disposed alternately on both sides of the stipe, while in Graptolodendrum
the position of the bithecae is not uniform. Mostly, they are distributed
over the entire length of the stipe on one side only, either left or right.
Sometimes, on a stipe with bithecae, arranged on one side, some of them
are, as an exception, situated on the opposite side. There are also stipes
with bithecae situated alternately, like in Dendrograptus.

The fusellar structure of the distal part of autothecae is another
unstabilized character. The ventral wall of this part is usually devoid
of a zigzag line in the middle. Oblique sutures of this part are mostly
irregularly scattered. The structure of the metasicula and the situation
of the pore deserve particular attention. In Dendrograptus, the metasicula
in the lower part consists of irregularly disposed fuselli which are
different in length. However, with the increase in the dimensions of the
metasicula, the disposition of the fuselli gradually becomes more regular
and two zigzag lines, situated opposite each other, are formed. On the
other hand, in Graptolodendrum the fuselli are arranged irregularly
over the entire length of the metasicula and, following this fact, the
zigzag lines are not formed.

As concerns the situation of the pore, it pierces the wall of the
prosicula in all the investigated Dendroidea, while in Graptolodendrum
it is situated on the wall of the metasicula.

Some of the characters cited which distinguish Graptolodendrum from
the typical Dendroidea may be considered primitive, some others —
progressive. The unstabilized position of bithecae and the variable
fusellar structure of bithecae should be considered rather primitive
characters. The structure of the metasicula with irregularly arranged
fuselli and the lack of the zigzag lines related with it, may undoubtedly
be considered primitive characters. In this respect, the metasicula of
Graptolodendrum is similar to the metasicula of Dendrotubus erraticus
Kozt. (Kozlowski, 1963), the latter form being one of the most primitive
representatives of graptolites.

The position of the pore on the metasicula is a rather surprising
phenomenon. In this respect, Graptolodendrum is a long way in advance
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of all Dendroidea whose sicula has been investigated. Such a position
of the pore has so far been found only in the Graptoloidea, but even
in this group, in more primitive forms, the pore is usually situated on the
prosicula. The occurrence of this progressive character together with
others, pronouncedly primitive ones, makes up an evidence of a certain
independence of particular elements in the evolutionary process of
Dendroidea.

The genus Graptolodendrum, like the genus Calyxdendrum, described
formerly (Kozlowski, 1960), prove that, within the Dendroidea, there
were different ways of evolution and a different rate of transformations
of particular characters.

Note.— Among the Dendroidea, described so far, Dendrograptus?
balticus Wiman, a species, described by Wiman from the Ordovician
boulders of Sweden (Wiman, 1895), seems to be most similar to
Graptolodendrum mutabile n.sp. Unfortunately, its characteristics and
illustrations, presented by this author, are so superficial that they cannot
be used as a basis for an accurate comparison between it and our form.
Concluding from Wiman’s rather sketchy illustrations (l.c., Pl. 10, Figs. 10
and 11) of Dendrograptus? balticus, this species, like Graptolodendrum
mutabile n.sp., is marked by conical autothecae without a distinct ventral
process and with bithecae open in the autothecae. However, to compare
both forms in any more accurate manner, the material, presented by
Wiman, should be revised.

Palaeozoological Institute

of the Polish Academy of Sciences
Warszawa, September 1965
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GRAPTOLODENDRUM MUTABILE N.GEN., N.SP. — ABERRANTNY
GRAPTOLIT DENDROIDOWY

Streszczenie

Graptolit opisany pod nazwg Graptolodendrum mutabile n.gen., n.sp. wypre-
parowany zostat ze Srodkowo-ordowickich wapiennych glazéw narzutowych wy-
brzezy Baltyku i Polski $rodkowej. Jest on aberrantnym przedstawicielem rzedu
Dendroidea. R6zni si¢ od typowych rodzajéw tego rzedu tym, ze biteki poloZone s3j
na jego galgzkach nie naprzemianlegle z prawej i lewej strony, lecz przewaznie
z jednej tylko strony, i to na jednych galgzkach z prawej, na innych z lewej,
w obrebie tego samego rabdozomu. Zdarzajg sie tez galgzki o naprzemianleglym
ukladzie bitek. Autoteki pozbawione sg jezyczkowatego wyrostka wentralnego i war-
gi dorsalnej. Biteki otwierajg sie do wnetrza autotek. Struktura fuzellarna dys-
talnej cze$ci autotek jest przewaznie nieregularna, bez uformowanego Srodkowego
szwu zygzakowatego. Prosikula odznacza sie silnie zaakcentowang linig helikoi-
dalng w postaci zeberka, Metasikula ma niezwykle prymitywng strukture fuzellar-
ng, gdyz na calej rozciggloéci fuzellusy ulozone sg nieregularnie, nie tworzgc szwoéw
zygzakowatych. Zupelnie wyjatkowe jest polozenie porusa: przebija on nie §ciane
prosikuli, jak to jest regulg u Dendroidea, lecz §ciane metasikuli — jak u wiekszo§-
<l Graptoloidea. Nieustabilizowane polozenie bitek, zmienng, przewaznie nieregu-
larng strukture fuzellarng autotek, a szczegblnie nieregularna strukture metasi-
kuli —nalezy uwazaé za cechy prymitywne opisanego graptolita. PoloZenie porusa
na metasikuli, tak jak u Graptoloidea, jest raczej cechg progresywna.

Rodzaj Graptolodendrum, monotypowy, uwidacznia, Ze w obrebie Dendroidea
rézne byly drogi ewolucji i zmienne tempo przemian poszczegdlnych cech.

POMAH KO3JIOBCKHU

GRAPTOLODENDRUM MUTABILE N. GEN,, N. SP. — ABEPPAHTHEIN
AEHIPOUIHBIV TPATITOJUT

Pe3ziome

Tpanronur omvcarHbl 1104 Hassanuem Graptolodendrum mutabile n. gen., n. sp.
ObLI BLINPENapupOBAH M3 CPEAHEOPAOBMKCKMX M3BECTKOBBIX SPPATMUYECKMX BANYHOB
noGepe®bsa BanTuiCKOro MOpA ¥ LeHTpanbHoit Ilonbum. BToT abeppaHTHBII npea-
cTaBuTenb pAna Dendroidea oTiuyaeTca OT TUIMYHBIX POZOB STOTO DPAAA TEM, UTO
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6MTEKM PacnoJIOXKEHbl HAa €ro BETBAX HE NOMIePEeMEeHHO ¢ NpaBoOit M JIeBOIl CTODOHBI.
OpM 4YeM Ha OJHMX BETBAX C IIPaBOM, HA UMHBLIX C JIEBOH, B IIpEeAeax 3Toi1 caMOil
pabnocombl. BeIBAIOT TOXKE BETBU € IONEDEMEHHON MCTEeMOM DUTEK. ABTOTEKM JNUIIe-
HbI A3BIKOOOPAa3HOI'0 BEHTPAJNBLHOTO BBIPOCTA M AOPCAJIbHOM ryObl. BUTEKH OTKpPbI-
BalOTCA BO BHYTPb aBTOTEK. (PlO3eNNapHad CTPYKTypa IMCTAJNbHON YacTH aBTOTEK
NpeMMyINEeCTBEHHO HeperyiadapHad, 6e3 chopMmupOBaHHOrO LEHTPANBHOTO 3Ur3arcobpa-
3HOTO LIBA. I[IPpOCHMKyJa OTAMYAETCA CUMJIBHO OTMEYEHHOM TeJIMKOMAHOM JNIMHUEN B BUILE
pebpoliuka. MeracukKyyia MMeeT QUe€Hb NPUMUTHUBHYIO (DIO3ENIAPHYIO CTPYKTYPY, Tak
KaK Ha LEJOM IPOTAXKEHMM (DIO3ENIIOChl PacIIOJOXKeHbl HeperyJlApHo, He ob6pa3yror
3ur3aroobpasybix 1IBOB. COBCeM MCKJIIOUUTENILHOE IIOJIOKEHME nopyca: IrpoduBaeTr
OH HE CTeHKY NPOCUKYJIBbI, YTO KakK NpaBuiio mMeerca y Dendroidea, a cTeHKy merta-
CHMKyYJNbI, KaKk y GonpmuyHcTBa Graptoloidea.

HeycroitynBoe nosoxkeHye OMTEK, M3MEHUMBYIO, NPEMMYLIECTBEHHO HEPEryJsp-
HYIO (DIO3eNIAPHYIO CTPYKTYPY aBTOTEK, a O0COGEHHO HEPEryJAPHYIO CTPYKTYPY MeTa-
CUKYJIBI CJeyeT CUMTATb KaK NPUMUTMBHBIE NPU3HAKKU OMMCAHHOrO rparnronunra. I1o-
JIOXKEHMe Nopyca Ha MeTacukyJe, Tak Kak y Graptoloidea, sto npmusnak GoJsiee mpo-
IPECCUBHBINA.

Pox Graplolodendrum, MOHOTMIOBBIM, yKa3blBaeT, 4TO0 B npexpenax Dendroidea
VIMeJIM MECTO Pa3yMyHble IMYTU 3BOJIIOLMU UM U3MEHYMBLIN TEMII IlepeMeH OTAeNIbHBIX

NPU3HAKOB.
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