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Two new a b e r ra n t sessile graptolites from gl acial boulders are d escribed. The
Silurian form, Urbanektcrusta r eversa gen . et s p .n ., is i nterpreted a s a crustoid
(hormograptid?) graptolite, whereas the Ordovician (?) , Maenntttgraptus ursulae
gen. et sp.n., r epresents presumably an unknown order of Graptolithina.
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INTRODUCTION

Ordovician and Silurian glacial boulders yi eld a rich fauna of non­
dendroid sessile graptolites. These graptolites were studied mainly by
Kozlowski (1962, 1963, 1971). Some forms were studied also by Andres
(1961, 1977) and Mierzejewski (1977, 1978a). In 1984 Professor Adam
Urbanek (Institute of Palaeobiology, Polish Academy of Sci ences, War­
szawa) put at the writer 's disposal the collection of various non-dendroid
sessile graptolites which were collected by the late Professor Roman
Kozlowski from glacial boulders. The bulk of this unique collection, as
well as forms from the author's own collection , will be described else­
where. This paper presents descriptions of just two new m on otypic
genera: Urbanekicrusta (Silurian) and MaenniLigraptus (Ordovician ?).

Acknow~edgement s . - The writer is de eply indebted to Professor Ad am Ur­
banek for sti m ula ti ng di scussions an d valuable remarks. Thanks are a lso due to
Dr. Jerzy Dzik (Inst itute of P aleobi ology, P oli sh Ac ademy of Sc iences, Warsza­
w a) for estimating the age of boulder ZPAL 0.326 . The writer is especially
grateful to Dr. Peter R. Crowther (Leicestershire Mu seums, Art Galleries and
Rec ords Service) who kindly made a linguist ic revision of text.
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MATERIAL AND METHODS

Specimens of Urbanek icrusta reversa gen.n. , sp.n . were derived from
a glacial boulder (No. ZPAL 0.326) coll ected in 1959 by Professor Adam
Urbanek and Mr. Wojciech Skarzynski from Mochty (near Warszawa).
This boulder was a light grey limeston e which also yielded remains of
dendroid an d tuboid graptolites, stolons and dormant bud cysts -of
Kystodendron sp. (Rhabdopleurida), isola ted jaws of eun icid polychaetes
Vis tulella ko zlowski i Ki elan-Jaworowska, Mochtyella ex gr. trapezoidea
Kielan-Jaworowska, Paul init es sp. and others, pi eces of eurypter id cuticle,
foraminifera. Tas manites sp., chitinozoans, and melanosclerites Melano­
por ella sp. and S emenola sp. In addit ion, Dr. J. Dzik (pers. comm.) found
the conodonts Ozarkodina con flu ens Branson et Mehl and Panderodus
sp. and ther eby determined the age of the boulder to be Wenlock­
PHdolL

Maenniligraptus ursulae gen .n. , sp.n . was found in a glacial boulder
(No. MZ/162) collected by the writer in 1978 from near Poddebie (near
Slupsk). The age of this limestone is uncertain, alth ou gh the residuum
yielde d jaws of the polychaete Mochtyella frag ilis Szaniawski, a species
desc ribed by Szaniawski (1970) from the Upper ? Ordovician of the Miel­
nik borehole. Glacial boulders which yield M. fragili s are generally of
Middle and Upper Ordovician age , altho ug h a Silurian ag e cannot be
ruled out in some cases (Mierzejewski 1978b). Moreover, M. frag ilis has
been found in the Upper Ordovician beds of Anticosti Island, Canada
(Mie r ze jewski, unpublished ). The age of boulder No. MZ!l62 the refore
is m or e likely to be Ordovician than Silur ian.

All specimen s are housed in the Institu te of P alaeobiology , Polish
Acad emy of Sciences , Warszawa (ZPAL ).

The te chniques em ployed fro m both che mical isolation and study of
the materi al are those described by Urbanek (1966). The SEM work
was carr ied out by the writer at the Ear th Sciences Dep artmen t , Uni­
versity of Cambr idge, with the use of a Philips SEM 501B at 15 kV.

NEW ORDER OF TH E GRAPTOLITES?

The classifica tion of sessil e grapto lites pr oposed by Bulman (1970) is
now widely accepted. Bulman accepte d only fi ve orders: Dendroidea,
Crustoidea, Tuboid ea , Camaroidea and Stolon oid ea . Excluding the first,
a ll the orders were erecte d by Kozlowski (1938, 1949, 1962). Three other
pr oposed orders, i.e, Archaeoden drida Obut, 1974 , Dithecoidea Obut,
1964 and Inocaulida Bouc ek , 1957, are poorl y def in ed and seem doubtful.
Some of the alleged dithecoid and in ocaulid graptolites are p rob ably
remnants of colonial scyphopolyps an d algae (Mier ze jews ki 1986 and
in prep.) .
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According to Kozlowski (1949, 1962), there are two main phylogenetic
lines in the evolu tion of the Graptolithina: (1) Crustoidea - Dendroid­
ea - Graptoloidea, and (2) Tuboidea - Camaroidea. The sessile m embers
of these two lines differ distinctly in their mode of budding. The first
line is characterized by the triad budding, the second by diad budding.
The budding pattern is an important and diagnostic feature of sessile
graptolite orders. According to whether budding occurs in diads or triads,
t he re is a bifurcation or trifurcation of stolons r espectively . At stolon
nodes in both Crustoidea and Dendroidea the stolon divides into three
se condary stolons (autothecal, bithecal, stolothecal stolons as a rule).
The middle stolon in each node is always autothecal (see Kozlowski
1949, 1962). In contrast, at stolon nod es in Camaroidea an d Tuboidea,
t he stolon divides into only two secondary stolons (identical or not).
If the conclusion r eached by Kozlowski (1949) is accepted , that both
phylogenetic lines hav e an unknown common ancestor , what was its
most likely mode of budding?

The present writer considers that the unknown common ancestor
of cr us to id and tuboid graptolites was similar, or eve n close ly r elated to
the form described belo w as Maenniligraptus gen .n . The following argu­
ments ar e used to support this view. Contrary to all other known
gr aptolites, the mode of the budding is not constant in Maennil igraptus
gen .n. Some stolon nodes divide into two secondary stolons, as in the
Camaroidea and the Tuboidea, w hile others tr ifurcate in the same way
as in the Crustoidea and the Dendroidea . In addition, a previously un­
known type of stolon trifurcation occurs, when the middle secondary
stolon of the triad is no t autothe cal but stolothecal. This irregular
budding pattern, involving three modes of budding, is evide ntly a very
primitive feature. Moreover, it is likely that the common ancestor s of
both phylogenetic lines display a similar budding pattern. It is also
likely that , among such ances tors, ther e developed a tendency towar ds
a r egulari ty in budding pattern. Evolution from these unknown forms
to the Crustoidea line in vo lved the loss of diad budding and one of the
two typ es of triad bu dding. On the othe r hand, during ev olution from
Maenniligraptus-like for ms to the Tuboidea lin e, both types of triad
budding dis appear ed .

Numero us and spir al thickenings of the stolon occur in Maennili­
graptus gen.n .: are the y primitive or hi ghly sp eci alized features ? Less
numer ous annula r th icke ni ngs, termed diaphragms, are known from
the stolons of some fossil and all r ecent r ha bdopleur ids (see Kozlowski
1956, K ulicki 1969, Mierzej ewski 1986). Th e number and arrangement
of these di aphr agms is not constant ; nor is it in the stolons of
Maenniligraptus gen.n . Mor eover, r are annula r thicken ings have also been
found in the stolons of the most primitive camaroid graptolite Bitheco­
camara gladia tor Ko zlows ki (Kozlows ki 1949: fig. 54f) . It follows, there-

6 Acta Palaeon t ologica Polonica Nr 3--4/85
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fore, that these stolonal structures are a primitive feature and not
a specialization. However, it must be remembered that the spiral thick ­
enings appear to be a unique structure, completely unknown in both
the Rhabdopleurida and the Graptolithina.

In the writer's opinion, Maenniligraptus gen.n. represents one of
the lowest grades of the graptolite colony formation. This is suggested
by the lack of any con stant and regular budding pattern, and by change­
able number of stolon thickenings. As present knowledge of this for m
is incomplete, the er ectio n of new suprageneric taxa would be pre­
mature. None the less, it is likely that Maennili graptus gen.n. r epresents
a new order of the Graptolithina.

It is possible that Roman Kozlowski also succeeded in finding Ma en­
niligraptustlike forms in Ordovician glacial bou lders: in his collection
mentioned labove there was a plastic box la belled with his hand as
follows: "? Crustoidea? A strange form. Stolons provided with dia­
phragms. Probably a new group!" . Unfortunately, the present writer
found the box to be completely empty.

SYSTEMATIC DESCRIPTION

Class Graptolithi na Bronn , 1846
Order Crustoidea Kozlowski, 1962

Family ?Hormograptidae Bulman , 1970

Type genus: Hormograptus Opik, 1930 (= ThaHograptus Opik , 1928, n on R ue­
demann, 1925).

Remarks. - The family Horrnograptid ae w a s erecte d by Bu lm an (1970) to
include an aberrant Upper Ordovician ses sile gr aptolite Hormograptus Opik , He
defined this family as follows: " ?Aberrant Cr u stoidea . Rhabdosome encr ust ing,
irregularly br anching; stolon syste m w ell developed, w ith triad budding com m on ly
related to two st oloth ecae an d an autotheca ; autothecae adheren t proximally,
d istally unknown; bithecae possibly absent or irregu larly de veloped" (Bulman
1970 :V52-V53). This di agnosi s of the H ormograptid ae was b ased on ly on ob ser ­
vations made by Kozlowski on Horn:ograptus sphaericol a (Opik), It is w orth
noting that t he se ob servations were unillustrated and quite different fro m ear li er
obser vati ons published by Obut (1960) , who r eported only di ad budding in t his
form. Because the m orphology of Hormograptus Op ik is in sufficientl y know n, the

. as sign men t of Urbanekicrusta gen.n, to the Ho r mograpti da e is te ntative.

Genus Urb anekicrusta gen.n.

Type sp eci es : U rbanekicrusta re v er sa sp.n .
Derivation of n ame : In hon our of Profe ssor Ad am Urbanek , the eminent

P oli sh pal aeontol ogi st.
D i agn osi s. - As fo r the species.
The genus is rnon otypic , erect ed t o inc lude Urbane k icrusta r ev er sa sp .n ,
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Remarks. - Urbanek icrusta gen.n, is an interesting form since it combines
features of three non-dendroid orders of sessile graptoli te s : ' Crustoidea , Tuboidea,
and Camaroidea. Each a utot heca of Urbanekicrusta gen .n. , like numerou s genera
of these three ord ers, is sharply differentiated into a distinct prox im al creeping
portion and a di stal erect portion. Generally, autothecal sha pe is of camaroid
or tuboid type rather than a crustoid type. Th e tubular erect part of ea ch
auto t heca is provided with one linguiform process, and distinctly re sembles the
auto thecae of some tuboid s (Ep igraptus Eisen ack = Idiotubus Kozlow ski) and
camaroids (G raptocamara Kozlowski). In a ll other known encr us ti ng graptolites,
when the aper tural appa ratus con sist s of only on e process, it is a lways ventral.
But, in Urbenekicrusta gen.n. this situat ion is reversed , it s aper t ural appara tus
consisting entirely of a dorsal process. Nevertheless, this graptolite is assigned to
the Crustoidea bec au se of it s triad budding, in contrast to the d iad budding of
Tuboidea and irregular budding of Camaroidea. The stolons of Urbanek i crusta
gen.n. a re completely sm ooth, while in the remaining crustoids they are marked
with fine transverse an n ulat ions (cf. Kozlowski 1962, Urbanek and Mierzejewsk i
1984). In view of these fact s, it seems beyond doubt that Urbanekicrusta gen.n .
represents an unknown line of crusto id graptolite evolution .

Urbanekicrusta reversa sp.n.
(pI. 5)

Holotype: Specimen ZPAL G IX/2; f igured in pI. 5.
Type horizon : Silurian (Wenlock - Pfidol i); no precise age determination.
Type locality : Glacial boulder No. ZPAL 0.326 found at Mochty, near War­

szawa.
Derivat ion of name: Lat. re versus - reversed , a lludes to the "rever se" fo r m

of the aper tural appa ratus.
Diagnosis. - Encrusting rhabdosome composed of autothecae , stolot hecae, and

a well developed stolon sys tem. Autothecae adherent proxim ally, di st ally tubular
with a long dorsal process. Regular triad budding related to two sto lothecae and a n
a uto theca. Stolons sm ooth. Autothecal stolon long, di st ally widening w ith dist inct
diaphragms or constrictions.

Material. - Single fragment of a rhabdosome and an incomplete a uto the ca .
D escription. - The holotype is a rhabdosom e fragm ent composed of five au to ­

thecae (some incomplete) , the remains of stolothecae , and well preserved sto lons
(pl. 5: 1).

The autothecae are encrusting; creep ing an d a dnat e prox imally, tubular and
erect di st ally. The erect portion is 1000-1340 urn lon g, with an ape r t ural diamete r
of 230 urn, The apertural margin does n ot pa ss ventrally into an a pertura l
appa rat us, as in typical representatives of the Crustoidea , but continues on the
dorsal side to form a long linguiform process (pI. 5: 1). Its length amo un ts to
about 660-920 urn, but it s uppermost part is al ways broken. The fu sellar st r ucture
var ies from one a uto t heca to anothe r and does not show any trace of a regula r
zig-zag nature (pl. 5: 2).

There is no trace of bithecae.
Stolothecae are preserved badly, wi th well developed sto lon s (pI. 5: 1, 3, 4).

Stolon diameter varies between 20 and 33 urn. The stolons tr if ur ca te into a mi ddle
autotheca I sto lon and two lateral secondar y sto lotheca l stolons (pI. 5: 3). Th e
autoth ecaI stolon is long and di stally expanded wi t h a rather disti nct vesicular
diaphragm (pI. 5: 4).

Th e second specimen is only a fragment of one auto t heca.
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Incertae ordinis et familiae
Maenniligraptus gen.n .

Type speci es : MaennHigrapt u s ursu! ae sp.n .
D er i vat io n of n am e: In hon our of Dr. Ra lf Mannil, t he eminent Esto n ia n

geologi st.
D ia gno si s. - As for the ty pe species.
The genus is monotypic,' erected to include M aennHigraptus ursu lae sp .n.

Maennil igraptus ursulae sp .n .
(pIs. 6-8)

1982. Ca ma roid (?) graptolite ; Mierzej ewsk i: 148, f ig. 1.
H o!ot ype: An incomplete colony compose d of sever a l thecae. now in fr agmen ts,

pa rtly ill us trate d in pIs. 6-8, ZPAL GIX/1.
Type horizon: Or dovician?
Type locality : Gl acia l boulder No . MZ/162 found near P oddebie , vicin ity of

S lup sk .
D er i v at i on of name: In honour of the writer 's wife, Ursula .
Diagnosis . - Encrust ing graptolite. Thecae (autot hecae? , b ithecae?) tubular

a nd creepi ng, devoid of er ect parts and any aper t ural a pparatus. Di ameter of
thecae 100- 130 urn, di ameter of thecal aper t ur es 90-120 urn. Stolons bi fu rcate
and trifurcate. In the m iddle of the stolonal triad there is a secondar y stolotheca l
or thecal stolon. Numerous annula r and helical thickenin gs a re di stributed irregu­
la r ly a long the stolon s. Stolothecae occur in the deeper parts of the rhabdo­
some.

M at er ial. - On e incomplete colony, now in fragmen ts.
D escr iption. - A small fr agmen t of the colony d isin tegra ted during chem ica l

ble ac hing. The fragment was of a rhabdosome composed of sever a l ir regula rly
di st r ibu ted t hec ae (auto t hecae?, b ithecae?), sto lot hecae and stolons. The upper
sur face of the colo ny w as covered wi th a di stinct cor tical ti ssue.

Thecae a re tubular and cree pi ng, 100- 130 urn in d ia meter, a nd similar to
t uboi d gr a pt olite b ith ec ae (p l. 6: 1-2). The theca l apertures have a diameter
of 90-120 urn , open on t he sur fa ce of the rhabdosom e, an d lack any a per tural
a ppa ra tus.

S tol ot he cae a re situated in deep er parts of the rhabdosome . St ro ngly scler ot ized
stolon s bifurcate and trifurcate irregu larly (pI. 7: 1-4). In the mi dd le of each
stolona l tr iad there is a stolothec al (pI. 7: 1) or thecal (pI. 8: 1) secondar y stolon.
The stolons a re provided with numerou s ir reg ular ly di st ributed inner thicken ings
(pl . 7). The thickenings can be a nn ula r or hel ical in sha pe . The length of helica l
thicken ings is variable (comp. pl. 7: I b and l c). Sporad ically, there can be two
different heli cal thicken in gs in the same sec t ion of on e stolon (p l. 7: l b). In one
ca se, a regenerated stolon has been ob served (pl. 7: 4b ).

Remar k s. - Unfortunately, the lack of we ll preserved m aterial m akes it im­
possible to cla r ify a ll mo rph ologica l deta ils of t his species. In the present sta te
of kn owledge, it remain s p ossibl e tha t the thecae described a bove a re in fact
bithecae a nd tha t genu in e a uto thecae a re n ot pr eserved . Be cause of the specifi c
ir r egula r buddin g pa ttern , and the lack of any regu lar rhythm in stolona l d iv ision,
th e a rrangement of a utothecae in a colony must a lso h ave been high ly ir regular.

The case of st olon regenera tion mentioned in the descr iption is w orth of
me ntioni ng. Regen era t ion is quit e common a mong graptolites and has been
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described by severa l a uthors (e .g. Koz lowski 1949 , Urbanek 1953, 1958), but , in all
cases so fa r recorded , r eg eneration affecte d on ly thecal periderm or the nem a.
The stolonal regeneration describ ed a bove ha s no t bee n observed prev iou sly in
graptolites.
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NOWE ABERANTNE GRAPTOLITY OSIADLE Z GLAZOW NA RZUTOWYCH

Streszczenie

Z glazow narzutowych op isano dw a nowe a be rantne graptolity osiadle. Forma

sylurs ka, Urbenekicrusta re v ersa gen. et sp.n ., zos tala ro zpoznana jako grapt olit

krust oid owy i prowizoryczn ie za liczona do rod ziny Hormograptidae . Od znanych

dotad krustoid6w ro zni sie obecnoscia ni ezwyklego apa ratu a pe r turalnego, tworzo­

nego wylacznie przez wyrostek dorsalny, oraz przypuszczalnym brakiem bitek.

F orma ordowicka (?), Maenniligraptus ursulae gen. et sp .n., zostala opi sana jako

graptolit incertae or din is et famili ae. Graptolit ten ch arakteryzuje sie paczkowa­

niem di ad ami i triadami oraz obecnosc ia licznych pierscieniowatych i spir a lnych

zgr ubien we wnetrzu stolon6w. W triad ach stolo nalnyc h centralne polozenie czesto

za jm u je potomny sto lon stolo tekalny, a ni e aut oteka lny jak u Cr ustoidea i Den­

droidea. Istn ienie w rabdozomie Maenniligraptus ursulae gen. et sp .n , stolon6w

zar6w no bifurkujqcych jak i trifurkujqcych suger u je , iz form a ta r eprezent u je

niezn any dotad rzad graptolit6w. Wydaje sie prawdopodobnym, iz formy zblizone

do Maenniligraptus gen.n , mogly dac poczatek dw6m gl6 wnym liniom r ozwo jow ym

graptol it6w, tj . Crust oidea - Dendroidea - Graptoloidea or az T ub oidea-Camar oide a.

Praca zos ta la wykonana w ramach problemu MR II 6.

EXPLANATION OF P LATES 5-8

Abbreviations: a - aper t ur e of theca, p aper tur a l process, sa autotheca I stolon,
s stolothecal stolon , st t hecal (autothecal ?, bithec al ?) st olon , s? thecal or stolotheca l
stolon, x r egenera ted sect ion of stolon.

Plate 5

Ur banekicrusta reversa gen. et sp .n .

Siluri an (Wenlock-Pi'idoli) glacial boulder No. ZPAL 0.326 (Mochty) Holotype,
ZPAL G IX/2) .

1. General v iew of holotype, X 60.

2. Fusellar structure of the autothecal ventra l wall, X 140.

3. Trifurcation of the stolon system, in fra r ed m icr ograph , X 100.

4. Deta ils of the autothecal stolon X 300.
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Plate 6

Maenniligraptus ursuiae gen . et sp .n.

199

Ordov ici an? glacial boulder No . MZ/162 (Poddebie), fragment of the holotype
ZPAL G IX/I. SEM micrographs.
1. General view of the fragment with one theca , X 200.
2. Apertural margin of theca r evealing faint traces of an orthogonal super­

position of two fibril sy stems, X 1000.

Plate 7

Maenniligraptus ur sula e gen . et sp .n.

Ordovician? glacial boulder No. MZ/162 (Poddebie), fragments of the h olotype,
ZPAL G IX/I.
1. Fragment of st olonal system with two triad s. 1a general view, stolothecal

stol on s' i n the centre of the triad, X 75. 1b di stal part of the stolon sr,
1e thecal? stolon st' with spi ral thickening, X 560.

2. Stolon al di ad; thecal? st olon st with sp iral and ann ula r thickenings, X 250.
3. S tolonal triad wi th the thecal stolon st in t he centre, X 400.
4. Fragment of st olonal sys tem with diad an d triad. 4a general view, X 40.

4b stolona l tr iad with regenerated section of the stolon, X 200. 4c sto lonal d iad,
thecal ? stolon st spi ral and thickenings, X 200.

Plate 8

Maenniligraptus ursula e gen. et sp.n.

Ordovician? gl aci al boulder No. MZ/162 (P oddebie), fragments of the ho lotype,
ZPAL G IX/I.

SEM micrographs
1. Stolonal tr iad with the thecal stolon st in the centre . 1a general view , X 260.

1b sur fa ce of the stolon st with impr es sion s of inner thickenings, X 1800.
2. Cavity of stolon with a nn ula r thickening (arrow), X 900.
3. Stolonal triad, impr ess ion s of inner thickenings ar ro wed. X 150.
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