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INTRODUCTION

Among Recent polychaete annelids th e pro boscid ial a rmature occurs in several fami lies,
however, o nly in t he superfamily Eunicea is it de veloped as a d ifferen tiated jaw ap paratus,
which includes th e ventral mandibles a nd dorsal maxillae, con sist ing of severa l pairs of jaws.

Th e isolat ed fossil j aws of polychaet c a nnelids have been kn own in pal aeontological
liter ature since PANDER'S paper (1856) a nd were ca lled by CRONEIS and SCOTT (1933) sco le
codonts . Though the sco lecodo nts are a mo ng th e most co mmo n microfossils, especia lly in
Palaeozoic sed ime nts fro m th e Lower O rdovician onwa rds, entire jaw appa ratuses are
extremely rarely preserved . Joined jaw s or jaw apparatuses, mostly pr eserved in shales
o r marl s, have been descr ibed by EHLERS (1868) from th e Jurassic of G erm any, by
HINDE (1896) from th e Lower Carbo niferous of Great Britain , by E LLER (1933 , 1934a , 1934b,
1936, 1963b) from th e Devoni an of United Stat es, by GRIES (1944) from the Ordovician of Ohio
in United Stat es, by ROGER (1946) from th e C reta ceo us of Leban on , by LANGE (Portu
guese ed it ion, 1947; English ed it ion, 1949) and (1950) both from the Devon ian of Brasil ,
by SNAJDR (1951) from th e Silurian of Boh emi a, a nd by MARTINSSON (1960) from th e Silurian
of G otland.

Of th e spec ies described by th e a bove cited aut ho rs, o nly Paulinites paranaensis LANGE,
from the Devonian of Brasil (LANGE, 1949), is re prese nted by numerous spec ime ns in a sat is
factory sta te of preservati on. The remaining spec ime ns o r join ed jaw s a re represe nted by only
o ne or two specime ns, mostly poorly preserved.

In contrast to th e gene ra l sca rcity of polychaete jaw a ppa ratuses in fossi l mat erials
ther e is a large co llection of Ordovician and Silurian polychaete jaw apparatuses assembled
recently in th e Palaeozoological In stitute o f th e Polish Academ y of Sciences in Warsaw. This
collection de rives fro m erra t ic boulder s sca tte red ove r northern Pol and. In 1950 Profe ssor
ROMAN KOZLOWSKI, in co nnection with his stud ies o n grapto lites, began to collect these
limestones and di ssolve th em in hydrochl o ric a nd aceti c acid. In add ition to th e gra ptolites
and va rious chitinou s microfo ssils, he obtain ed a collecti on of polychaete jaw apparatuses
in a n excellent state of preservation . KOZLOWSKI (1956) described from this coll ection three
species belonging to th e genera Poly chaetaspis KOZLOWSKI a nd Polychaetura KOZLOWSKI.

rn 1960 Professor KOZLOWSKI put a t th e writer's di sposal th e remaining co llectio n of
polychaete jaw apparatuses for investigation . As boulder s have been continually collected
since th at tim e and systema tically dissolved in ac id, th e co llection has considerably increased
and now embraces severa l th ou sand isolat ed jaws and more than five hundred jaw apparatuses.
Since 1960 th e present writer has carried out laborat ory invest igat ion s o n thi s material and
during thi s t ime three pa pers (KIELAN-JAwOROWSKA, 1961, 1962, 1963) have been published .
Seven new genera of polychaete jaw appa ra tuses were described (Mochtyella KIELAN-JAWO
ROWSKA, Vistulella KIELAN-JAW. , Xanioprion KrnLAN-JAW. , Kalloprion KIELAN-JAW. , Rampho-
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prion KIELAN-JAW. , Atraktoprion KIELAN-JAW ., Skalenoprion KIELAN-JAW.) and some questions
concerning the terminology and homology of fossil and Recent jaw apparatuses were discussed.

The nature of sco lecodo nts was long ago recognized by pioneer students of this group,
such as EHLERS (1868) and HINDE (1879, 1880, 1882, 1896). These authors coined the generic
names of the fossil jaws from their Recent presumed de scendants, c.g. Eunicites EHLERS from
Eunice CUVIER, Lumbriconereites EHLERS from Lumbriconereis GRUBE and so forth.

The generic names attributed to so me sco lecodo nts, such as c.g. Glycerites HINDE and
Nereidavus GRINNELL, suggest a relationship to the Recent families Glyceridae and Nereidae.
However, the isolated jaws attributed by various authors to these genera belong in the opinion
of the present writer to cunicid apparatuses, mostl y to th e Paulinitidae LANGE. About seventy
per cent of the isolated jaws from th e limestones inve stigated have been identified (at least
to the generic level), by co mpariso n with entire apparatuses in the same collection, as belonging
to different representatives of Eunicea . There are in the collection so me isolated jaws (mostly
single teeth), which have never been found in any cunicid apparatus and which cannot be identi
fied. On the other hand , neither could they be identified as belonging to any of the polychaete
families besides the Eunicea. Th is does not necessarily mean that no other polychaete family
occurred in the Ordovician and Silurian seas of the Baltic region . It does, however, mean
that the teeth or jaws of polychaetc annclids other than Eunicea cannot at present be identified
with any certainty in Ordovician a nd Silurian sa mples.

The one weakness of the collection described in the pre sent paper is that it was derived
from boulders. After identification of the graptolites, conodonts a nd other fossils in some
boulders yielding scolecodo nts, their age may be determined. Therefore, in spite of boulder
origin, the stratigraphic range of the majority of the described species may be reco
gnized. However in certain cases th e range of the described species is known only tenta
tively, moreover there are species or even genera (e.g. Skalenoprion KIELAN-JAWOROWSKA)
of whose stratigraphic range nothing could be sa id other than «O rdovician or Silurian».

It was a common belief among palaeontologists up till very rec ently, that scolecodonts
could have little or no stratigraphic value . It is quite obvious that the detached jaws as hitherto
de scribed in an inadequate taxonomic system (adopting various criteria for erecting the genera
and paying no attention to what part of th e eunicid apparatus the described jaw represented)
cannot have any stratigraphic value. The present studies, though based on material from
erratic boulders, change to some extent the opinion of scolecodonts as stratigraphic indicators.
The studies of the species assemblages occurring in different boulders have proved that some
polychaete jaw apparatus species occur only in a given faunistic assemblage. The elaborated
material is too limited to give guide lines for basing Ordovician and Silurian stratigraphy on
scolecodonts - but some polychaete jaw assemblages characteristic for given strata are
suggested .

It is a well known fact that in Recent eunicids the individual maxillary pieces of an appa
ratus are separated. The question arises then how the entire apparatus could be preserved in
fossil state? The preparations of the cuticular layer which covers the stomodeum, obtained
by the present writer (comp. Plate I, figs. 3-5) show that the jaws of the apparatus are joined
together by the cuticule which covers the stomodeum. The presence of this layer is evidently
responsible for the fossil apparatuses studied by the writer, being preserved unharmed in
limestone.

It has been stated above that entire jaw apparatuses have been until recently very rarely
found. This may suggest that the collection of more than five hundred polychaete jaw appa-
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ratuses collected by the writer derives from a very narrow stra t igra phic hor izon and may be
from a single locality (similar to that of e.g. the Burgess Shale), where particularly good con
ditions favoured the preservation of numerous entire jaw apparatuses. This, however, is not
the case. The jaw apparatuses here described have been found by th e writer in erratic boulders
ranging in age from Llandeilo to Lower Ludlow. Moreover the boulders brought by glaciers
to northern Poland were derived presumably from the vast area of the Baltic Sea and may
be also from Scandinavia and the vicinity of Estonia . Some (not described so far) apparatuses
have also been found by the writer in th e Ordovician and Silurian sa mples from the cores
of borings in north-eastern Poland .

Moreover th e jaw apparatuses arc preserved in more than onc typ e of limestone. To
be sure, it should be stated that jaw apparatuses have not been found by the writer in a reef
facies. Most commonly they occur in marly limestone, associated with trilobites, brachiopods,
graptolites and different chitinous rnicrofossils. They have, however, been found in coarse
grained marly limestone, in organogenic fine grained marly limestone, in pure compact limestone
similar lithologically to th e «Baltic limestone» (Ostseekalk) a nd others.

This clearly shows that the polychaete jaw apparatuses could be pre served unharmed
in various conditions, and that such conditions commonly occurred in Ordovician and Silurian
seas in the Baltic region. It seems quite rea sonable to pre sume that lime stones, deposited in
similar conditions, could be found in numerous other localities throughout the world .

The question then arises - why have polychaete jaw apparatuses been, until very recently,
such a rarity in palaeontological material? There may be two pos sible reasons:

I . The marly Palaeozoic limestones, which provides the best opportunity for satisfactory
preservation of chitinous microfossils, have been so far dissolved in acids only on a very limited
scale.

2. When the limestone was dissolved for obtaining the sco lecodo nts , the commonly adopted
method of handling the residue, as a rule, destroyed the delicate a ppa ratuses . Usually (see
ELLER, 1941a), after dissolving, th e residue was washed and then dried. There is no doubt
that almost no single jaw apparatus, such as described in the present paper, could have been
preserved in a dried residue . The extremely delicate pellicle which often joins the individual
jaws, disintegrates when the specimen is dried.

It is shown in the present paper that when the entire or nearly entire apparatus is described,
some isolated jaws of conspecific apparatuses can also be identified (particularly left MI and
basal plate).

The conclusion of the present investigation is that scolecodonts, which due to their mi
nuteness are often found in Palaeozoic boring cores where the foraminifers are very rarely
preserved, could play an important role in the stratigraphy and correlation of Palaeozoic
sediments . This, however, requires, during investigation, observing the following rules:

1. Marly Palaeozoic limestones should be dissolved on a much larger scale than hitherto.

2. Chitinous fo ssils obtained by dissolving should be pre served as wet samples, pre
ferably in glycerine. The residue should not be dried.

3. Fossil jaw apparatuses should be stud ied in comparison with Recent polychaete jaw
apparatuses.

4. Isolated jaws should be described as components of entire jaw apparatuses.

* **
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The collection described in th e pre sent paper is housed in the Palaeozoological Institute
of the Polish Academy of Sciences in Warsaw (Warszawa 22, AI. Zwirki i Wigury 6), for which
the abbreviation Z. Pal. is used .

For the collections of the British Museum (Natural History) in London the abbreviation
BM is used, for the State Museum of Natural History (Naturhistoriska Riksmuseet) in
Stockholm - RM.
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GENERAL PART

TAXONOMIC PROBLEMS

EHLERS who was the first to recognize the nature of scolecodonts, created new genera
of fossil forms to include single pieces of jaws. Some of the genera erected by HINDE, e.g. Oeno
nites HINDE, 1879, Glycerites HINDE, 1879, were also based on isolated elements, while others
such as Arabellites HINDE, 1879, were erected to include several different jaws, considered
by him as belonging to the same apparatus by analogy with Recent genus Arabella GRUBE.
This practice has caused great confusion in scolecodont literature, as particular scolecodont
genera are taxonomic units of different concepts.

The students who have at their disposal entire jaw apparatuses as a rule describe them
without observing the priority of names given to the detached jaws (LANGE, 1949; KOZLOWSKI,
1956; KIELAN-JAWOROWSKA, 1961, 1962). In the opinion of the present author, the entire jaw
apparatuses should be described in a taxonomic system, independent of the systematics of
isolated jaws, which should be regarded as a parataxonomic system (er. CRONEIS, 1938;
SYLVESTER-BRADLEY, 1954; MOORE & SYLVESTER-BRADLEY, 1957; HEMMING, 1957). Unfor
tunately, MOORE and SYLVESTER-BRADLEY'S proposals on parataxa were rejected by the 15th
International Congress of Zoology in 1958. However, as stated by HAAS (1962, p. W36):
"the Congress did pass a resolution suggesting that the names of fragments (such as those
of disjunct conodonts) should not be required to compete in synonymy with the names of
genuine taxa, as would be the case under the strict interpretation of the Rules". Accordingly,
HAAs (I. C., p . W36) "in anticipation of its ultimate acceptance by the International Commission
on Zoological Nomenclature" , employed a system of dual nomenclature for conodonts. Un
fortunately, the dual classification has not been employed by HowELL (1962) in the same volume
of Treatise, in the section on scolecodonts.

With regard to the scolecodonts, the dual classification has been recently criticized by
ELLER (1964) and TASCH & STUDE (1965).

In connection with this , the writer wishes to point out that a combination of scolecodont
parataxa with the taxonomic units erected for describing entire jaw apparatuses, would cause
confusion unparallel in palaeontological literature and is in practice impossible.

It is a well known fact that LANGE (1949), when describing the Devonian entire jaw appa
ratus of Paulinites paranaensis LANGE, stated that the isolated jaws of this apparatus were
assigned by various authors to 24 scolecodont species and 9 scolecodont genera. If LANGE,
instead of creating a new genus and species Paulinites paranaensis, had retained one of the
9 previously erected parataxonomic generic names and one of the 24 specific names, then he
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would have had to place the remaining 8 scolecodont genera and 23 scolecodont species into
the synonymy.

ELLER (1964) placed two jaw apparatuses genera: Mochtyella KlELAN-JAwOROWSKA
and Vistulella KIELAN-JAwORowSKA into the synonymy of the scolecodont genus Staurocepha
lites HINDE, 1879. It is not quite clear to the present writer why ELLER has picked out the
scolecodont genus Staurocephalites HINDE when there are some other scolecodont genera, older
than Staurocephalites, erected for isolated jaws, identical with those occurring in Vistulella
and Mochtyella. The anterior part of the jaw apparatuses of Mochtyella and Vistulella consists
of a series of teeth, called anterior teeth. Such isolated teeth have been described in scolecodont
literature under the generic name Eunicites EHLERS, 1868 (e.g. Eunicites geisacanthus ELLER,
1945, Eunicites barbaricus ELLER, 1945).

Thus the genera Mochtyella and Vistulella have been erected not only for forms that
belong to the parataxonomic genus Staurocephalites HINDE (as stated by ELLER, 1964, p. 258),
but also for forms that belong to Eunicites EHLERS, 1868. As Eunicites has priority, its name
should be retained rather than that of Staurocephalites, to replace Vistulella and Mochtyella.
The genera Vistulella and Mochtyella have been erected not only for jaws that belong to
Eunicites and Staurocephalites, but also for jaws belonging to four other scolecodont genera
(comp. KIELAN-JAWOROWSKA, 1961, pp. 252-253).

An attempt to combine the parataxonomic and taxonomic units into one system, which
was done recently by TASCH and STUDE (1965), shows the confusing consequences of such a pro
cedure. Eight polychaete jaw apparatuses genera: Paulinites LANGE, Polychaetaspis Kozr..,
Polychaetura Kozr. ., Vistulella KlELAN-JAW., Atraktoprion KIELAN-JAW., Kalloprion KIELAN-JAW.,
Ramphoprion KIELAN-JAW. and Xanioprion KIELAN-JAW. are regarded by TASCH and STUDE as
congeneric, belonging under Eunicites EHLERS, while Mochtyella KIELAN-JAW. is regarded by
these authors as belonging under Lumbriconereites EHLERS.

How arbitrary this procedure is, can be shown by the fact that Vistulella is assigned
by ELLER (1964) to the parataxonomic genus Staurocephalites, while by TASCH and STUDE (1965)
to Eunicites. On the other hand, Mochtyella is assigned by ELLER to Staurocephalites, while
by TASH and STUDE to Lumbriconereites. However, it has been shown above by the present
writer that Mochtyella could just as well be assigned to Eunicites.

For taxonomy, the consequences of this procedure are that numerous, well defined
jaw apparatuses genera, such as e.g. Vistulella KIELAN-JAW., Paulinites LANGE and Atraktoprion
KIELAN-JAW., which belong to separate families , and can by no means be regarded as con
generic , are assigned by TASCH and STUDE to one genus.

For the parataxonomic units the consequences of this procedure, which unfortunately
have not been shown either by ELLER, or by TASCH and STUDE, are as follows:

All the parataxonomic genera, under which the individual jaws of Vistulella, Paulinites,
Atraktoprion and of the remaining other above mentioned 9 taxonomic genera were described,
should be placed in the synonymy of Eunicites. Among them are the parataxonomic carriers
genera , e.g. Siluropelta EISENACK, Orthopelta EISENACK and Pteropelta EISENACK, basal plate
genera, e.g. Paleoenonites ELLER, various Ml genera, e. g. Staurocephalites HINDE, Arabellites
HINDE, Nereidavus GRINNELL and others, numerous MTI-MIV genera, e.g: Leodicites ELLER,
Dinoscolites STAUFFER, and others, various lateral and anterior teeth genera, e. g. Ungulites
STAUFFER, mandibles genera, e. g. Diopatraites ELLER, Not/writes STAUFFER, and numerous
others .

As a result, a large majority of the parataxonomic species and genera will become unvalid ,
and so identification of isolated jaws will be practically impossible .
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Therefore it is des irable to regard th e parataxonomy of scolecodonts and taxonomy
of jaw apparatuses as two independent systems, with a law of priority holding good within
each system, but not for both systems together.

MATERIAL AND METHODS

The Ordovician and Silurian polychaete jaw apparatuses and isolated jaws described
in the present paper are derived - with few exceptions - from calcareous erratic boulders.
The boulder clay crops out in numerous localities all over northern Poland. The studied erratic
limestones have thus been collected from along the Baltic coast (localities of Miedzyzdroje,
Dziwn6w, Rewal , Jaroslawiec, Ustka and Wladyslawowo), on the Pilica river (locality of
Stara Warka) and on the Vistula river (localities of Mochty, Zakroczym and Wyszogr6d).
The boulders washed out from the moraine on the bottom of the Baltic Sea are usually in
the form of boulders not exceeding 1-2 kg. in weight and con sequently yield a limited number
of specimens. The best material ha s been obtained from the till outcrops on the Vistula river
in the vicinity of Warsaw, where boulders up to 100 kg. in weight have occasionally been
found.

The limestones were dis solved in 5-10 litre glass vessels, in samples not larger than
I kg. The first sample from a given boulder was, as a rule , di ssolved in 10-15 % acetic acid.
If no conodonts or other calcium phosphate microfossils were found , then hydrochloric acid
was used for the remaining samples. 20 % hydrochloric acid usually gave satisfactory results
after 24-48 hours. The dissolved sa mple was washed severa l times in water, the residue (with
water) transferred to flat bottomed vessels and chitinous elements picked out with a pipette
under 'a binocular microscope and transferred to small plastic boxes containing glycerine.
A drop of formalin was added to each box to prevent the growth of mildew. In many instances
the jaw apparatuses obtained in the residue were covered with a coat of silicate and were treated
with a 15% HF for 48 hours to remove it. Th e hydrofluoric acid was then carefully removed
and the specimen washed severa l times to eliminate all traces of acid. Hydrochloric and hydro
tluoric acids may be used in stro nger con centrations, whereas concentration of acetic acid
ca nnot exceed 15%, as it may affect the calcium phosphate of the conodonts.

The colour of the jaw apparatuses vari es from yellowish, through brown to entirely black .
Th e black apparatuses may be bleached by th e use of hydrochloric acid and potassium chlorate
in water (cf. also TASCH& SHAFFER, 1961). For part bleaching good results were in some case s
obtained by treating the specimen for 15 minutes, th en only the borders of the jaws become
lighter. On the other hand , when treatment continues for several hours, complete bleaching
is obtained, the jaw apparatuses becoming yellow and transparent , and so can be examined
in transmitted light. How ever the external surface and th e arrangement of the jaws, which
may be su perimposed upon each other, are in bleached specimens difficult to recognize.

In some boulders, in addition to detached jaws, almost complete jaw apparatuses or
joined jaws have been found . Th e jaw apparatuses are usually in a good state of pre servation ,
though they are very delicate and particular jaws easily become separa ted . For manipulating
an apparatus in glycerine a single badger hair, embedded in a glass tube with Canada balsam
was used.

The specimens were examined under Leit z binocular microscope using magnification
of up to 216. Drawings were mad e using a Camera lucida with a Leitz binocular microscope.
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It sometimes proved difficult to keep the jaw apparatus in a given position for a long time,
while the drawing was being made. To this end, cover glasses were crushed to a coarse glass
powder and put into the glycerine, to form a small pyramid on which the specimen rested .

The Recent specimens studied for comparison in the present paper derive mostly from
the Gulf of Naples. Eunicid specimens, from all over the world, in the British Museum (Natural
History, Annelida Section), London and in the Museum of Zoological Institute, University
of Wroclaw, have also been examined.

In order to free the Recent jaw apparatuses from the muscles the following method was
used. The entire specimens (e.g. of Halla parthenopeia DELLE CHIAJE) were kept in 50 %alcohol
for three months, during which time all the soft parts became gradually macerated, except
for the thin cuticular layer covering the body, the stomodeum and the proctodeum. The
cuticular layer of the stomodeum with the maxillary apparatus and the mandibles attached,
was then quite easily drawn out from the macerated soft parts.

TERMINOLOGY
(Text -figs. I, 2, 5, 8)

The numbering of jaws in Recent and fossil apparatuses and some other related termino
logical problems were briefly discussed in previous publications (KIELAN-JAwOROWSKA, 1961 ,
1962). In the present paper several new types of jaw apparatuses are described, necessitating
the introduction of some new terms. In order to elucidate these considerations it is thought
desirable to repeat here some of th e earlier remarks on terminology.

The buccal armature of Recent Eunicea comprises the ventral mandibles and dorsal
maxillary apparatus which consists usually of the carriers (with or without ventral median
piece) and four to six pairs of dorsal plates (jaws), some of which in certain genera may be
single.

In Recent prionognatha and labidognatha apparatuses the dorsal maxillary pieces are
usually numbered (e.g. FAUVEL, 1923, HARTMAN, 1944, and others) from back to front with
successive Roman numerals (M I-MVI) (Text-fig. ID). It has been stated by LANGE (1949),
KOZLOWSKI (1956) and KIELAN-JAWOROWSKA (1962) that in fossil prionognaths and labidognaths,
at the base of the right MI there is a plate, designated by LANGE the basal plate. In Polychaetaspis
wyszogrodensis KOZL. , KOZLOWSKI (1956) showed the presence of a single tooth in front
of the basal plate, which he designated the intercalary tooth. The intercalary tooth has been
found by the present writer also in the other representatives ofPolychaetaspis (comp. Text-fig. I C).
It has been suggested (KIELAN-JAWOROWSKA, 1962) that names rather than successive numerals
should be used when describing the basal plate and intercalary tooth. Thus the system of
numbering jaws in Recent labidognaths and prionognaths can be adopted without introducing
changes, for description of fossil apparatuses. Of the fossil labidognatha and prionognatha
genera hitherto described, a free basal plate is lacking only in Langeites n. gen. and Skale
noprion KIELAN-JAW. (comp. Text-figs . 5L and 50) where it is fused with right MI. Sometimes
the fusion is so great that the basal plate is pronounced only as a basal ridge on MI.

In the genus Symmetroprion nov o the bight at the base of MI, which houses tightly the
basal plate, occurs not only in the right MI, but also in the left MI. In samples yielding MI
of Symmetroprion reduplicatus n . sp . an isolated left plate was found, which is a mirror image
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Fig. 1
Diagrammatic sketches of fou r eunicid jaw apparatu ses, showing the numbering of the jaw s

A Mochtyella polonica n. sp. (Ordovician or Silurian), B Xanioprion borealis KIELA N-JAW. (Middle Ord ovician),
C Polychaetaspis tuberculatus n. sp. (Middle Ordovician), D Diopalra neapolitana D ELLE CHIAJE (Recent).

(For abbreviations - see p. 153)
Palaeontologia Polonica No. 16 2
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of the basal plate (Text-fig. 5J). Thi s plate is designated here the laeobasal plate (Gr.laios 
left , basis - base), to distinguish it from th e basal plate which is always found on the right side.

The pre sent writ er (KIELAN-JAWOROWSKA, 1961) when describing Mochtyella cristata
KIELAN-JAW. and Vistulella ko zlowskii KIELAN-JAW., numbered their jaws with Arabic instead
of Roman numerals in order to avoid sugges tio ns as to homology, which at that time was
not entirely clear. Th e present studies have allowed the writer to draw some conclusio ns as
to the homology of individual jaws in four recognized type s of jaw apparatus es, and Roman
numerals are introduced here to replace th e Ar abic numerals in placognatha type.

Both basal and laeobasal plates occur in all known placognatha and ctenognatha appa
ratuses, it should be however stressed that in th ese groups the y are not «plates» in the morpho
logical sense. Th ey are strongly elongated jaws, con sisting of numerous denticles, which easily
become separa ted. Ne vertheless, th e nam e " plate" is retained for their desig nation, in order
to show their homology with basal and laeobasal plates in labidognatha and prionognatha
types (comp. Text-fig. IB). In Tetraprion n. gen ., Xanioprion KIELAN-JAW. and Vistulella
KIELAN-JAW. basal and laeobasal plates are about as long as MI and cover MI somewhat
dorsally. In Pistoprion n. gen . and Rhytiprion n. gen. basal and laeobasal plates are elongated
long itudinally, but shorter than MI , housed in a bight on the outer margin of M I.

In Vistulella ko zlowskii KIELAN-JAW. , in front of the ba sal plate there is a single tooth
homologous with the intercalary tooth of Polychaetaspis . On the left side of the same apparatus,
in front of the laeobasal plate there is a tooth , representing the mirror image of the int erca lary
tooth and designated here the laeointercalary tooth (Text-fig. 5 C) .

The jaws provided with on e ridge of denticles have been called by KIELAN-JAWOROWSKA
(1961) simple, while those provided with two or more ridges were called compound. Compound
jaws are characteristic of e.g. Moclztyella KIELAN-JAW. (comp. Text-fig. I A) . The right compound
jaw of Mochtyella cristata KIELAN-JAW. (Text-fig. 5A) is regarded as homologous with three
right simple jaws in Pistoprion transitans (Text-fig. 5 B) (basal plate, right MI and right MU),
the individual ridges in right MI in Mochtyella being thus designated: basal ridge (equivalent
to the ba sal plate), main ridge (equivalent to MI) and second ridge (equivalent to MTI).
Similarly, in the left Ml of Moclztyella there are: a laeobasal ridge and main ridge.

In some species of Mochtyella, e.g. in Mo chtyella sp . d, in place of the second ridge ,
there is an undenticulated ridge. Compound jaws occur also in a prionognath Skalenoprion
KIELAN-JAW. and a labidognath Langeites n. gen . (right MI).

De scription of a jaw apparatus in th e pr esent paper comprises descriptions of indiv idual
jaws. These are described as detached jaws. Th e dorsal and ventral sides of ind ividual jaws
on ly vague ly correspond to those of th e entire apparatus, as in an articulated apparatus some
jaws (e.g. MI) are arranged as a rule dor so-lat erally.

A series of denticles which extend s along th e dorsal side of the jaw or along the inner
margin is called (after CRONEIS, 1941) the dent ary. Th e dentary consist s of denticles. Sometimes
the first denticle of the dentary is very stro ng and much longer than the remaining ones
(e.g . in the Atraktoprionidae) in which case it is called (aft er ELLER, 19340) a hook (Text-fig. 2B) .

In some genera, e.g. in Polychaetaspis KOZLOWSKI and Kozlowskiprion n. gen. , the jaw
apparatus comprises (in addition to th e carriers and maxillary plates) a series of additional
lateral jaws, designated by KOZLOWSKI (1956) lat eral teeth (dents laterales), for which the no
tation Lt is used (Text-figs. 1A, C). Each of the numbered jaws may be associated with one
lateral tooth, and the Roman numeral by the notation Lt indicates with whic h jaw th e tooth
is associated , e.g. LtIr is a tooth associated with right MI.

Sometimes, the inner border of anterior jaws is prolonged into a lame lla, arranged per-
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pendicularly to th e dorsal sur face of th e jaw, called att achment lamella . In labidogn atha and
pri onognatha apparatuses th e numbered jaws in front of MI (i .e. MU-MY) are called the
anterior jaws.

In placognatha and cte nog na tha apparatu ses, in fro nt of the posterior pla te-like jaws,
there are series of simple or seconda ry den ticulat ed teeth , wh ich may be arranged in two ro ws
an d which are called the a nterio r teeth (Tex t-fig. 1A) .

U ll lt ' rUJ T II I0 ' fj' "

I rc nsue ese b ra nch

hunk
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c
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op en i n r; 0 1 0 1(' pulp ("ovi ru

E
st r01l0lu enc l o1ed

Fig. 2

Terminology. A Polychaetaspis inconstans n. sp.: Al left MI in dorsal view, A2 right MI in dorsal view; B Atrak toprion
cornutus KIELAN-JAW .: BI left MI in dorsal view, B2 the same in ventral view, B3 right MII in dorsal view; C Vistulella
kozlowskii KIELAN-JAW . , right MI in ventra l view; D Ramph oprion urbanek i n. sp., left MI in vent ral view; E PallUnites

polonensis n. sp., left MI in ventral view.

The simplest type of maxillary plate in Eunicea seems to be a jaw in the form of a convex
plate with a ridge of denticles on the dorsal side. The co ncave ventra l, att achment side forms
a cavity for muscular attachment, called the pulp cavity (Text-figs. 2 C-E). The outline of the
opening of the pulp cavity co incides in such cases with th e outline of th e jaw. The opening
of such a pulp cavity, which in th e pr esent paper is referred to as gaping, was previously called
(KIELAN-JAWOROWSKA, 1961) gaped. Jaws with gaping pulp cavities are characteristic of
placognatha and ctenognatha apparatuses. In prionognatha and labidognatha apparatuses

2*
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MU-MY may be pr ovided with gaping pulp cavit ies, while MI are in all cases cone-like or in
the form of forceps. Th e anterior part of th e pulp cavity in such jaws is enclosed within th e
walls of the jaw, and at th e base of the ventral side th ere is an opening lead ing to the pulp
cavity. Th e wall of th e jaw covering the ventra l part of th e pulp cavity is here referred to as
the cover. Th e cover may be short or long. If it extends for less than half of th e jaw length ,
the pulp cavity is describ ed as slightly enclosed, whereas if it extends for more th an half, it is
described as strongly enclosed . In some cases th e cove r exte nds lat erall y as a belt, sepa ra ti ng
the openin g of th e pulp cavity fro m the den tary. A distin ct belt occurs as a rule in MI of th e
Atra ktoprionidae, in which the dentary is arrange d along th e inner bord er. Wh en th e dent ary
is arranged about the middle of th e jaw in dorsal view (e.g. in Ramphoprion KI ELAN-JAW. ,

Symmetroprion n. gen.) then there is a slope on either side of the dent ary. Th e inner slope
corresponds to th e belt of th e Atraktoprionidae , but has its lustr ous sur face arranged more
or less dorsally, whereas in th e Atrak toprionidae it is arranged ventra lly. Intermediate forms
do occur, for th e inn er slope may be oriented at var ious inclinatio ns to the outer slope . Some
times th e inn er slope is distin ctly incurved anter iorly (e.g. in left MI ofPolychaetaspis latu s n. sp .).
Th e posterior part of the inner slope may be deve lope d as a longitudi nally elongated wing,
called the inner wing, usua lly oriented perpendicula rly to th e remaining part of th e slope.

T he outer surface of the jaws is smooth an d lustrous, the inner one, sur rounding th e
pulp cavity, is ro ugh an d du ll. In ja ws provi ded with a gaping pulp cav ity the dorsal sur face
is lustrous, while th e ventral (cor respo nding to the pulp cavity) is rough . In jaws in which
the pulp cavity is slightly or strongly enclosed, the cove r and th e belt on th e ventra l side are
lustrous, whereas th e inner surface of the wall visible in the opening of th e pulp cav ity, is rou gh .

In th e representatives of Polycliaetaspis Kozt., and Kozlo wskiprion n. gen. , on the dor sal
side of both MI and th e basal plate - to the rear of the last denticle, th ere is in th e prolongation
of th e dent ary a sma ll area, which differ s fro m th e rest of th e dorsal side in having a rough
surface. The presence of the rough area has been shown by K OZLOWSKI (1956) in Polychaetaspis
wyszogrodensis Kozr., and Polychaetasp is cf. wyszogrodcnsis, and was called by him " impression
de ligament". Th e rough area may be a muscle scar, and it is designated afte r KOZLOWSKI

the ligam ent scar (Text-figs. 2A1-A 2) , to distin guish it from th e " muscle scar", which occurs
on th e ventral side of th e jaw in th e for m of a depression (Tex t-fig. 2B2) . Th e shape of the rough
area is in some species (e.g . in Polychaetasp is aequilateralis n. sp.) a useful specific character
in th e identificati on of isolat ed MI.

In th e description of individu al jaws the following abbreviations, sho wing th e directions
of measurements, are used: ( long .) - longitudinal , parallel to th e longitudinal axi s of the
animal (and of th e jaw apparatus), and ( tr.) - transversal, perp endicular to the lon gitudinal axis.

As th e here described species a re derived (with two except ions) from th e erratic boulders,
and are so far unknown besides th e studied collection, th e par agraph " Occurrence" is omitt ed
in th e description of individual species, as it would coi ncide with th e paragraph " Material" .

STRATIGRAPHY

(Tabl e I)

Among th e erratics dissolved between 1949 an d 1964, th e residues of 230 boulders yielded
unquestionable Silurian graptolites and were registered in th e collection " S", with the symbol
S, preceding th e number of th e boulder. As a rule, they yielded rare and only isolated poly
chaete jaws, which have not been investigat ed by th e present writer.
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Of several thousand of dissolved boulders, the residues of 520 yielded interesting fossils,
which had provi sionally been identified as Ordovician . The latter boulders have been registered
in another collection , with the symbol 0 preceding the number of the boulder. Subsequent
studies have shown that part of the boulders of collection "0 " are in fact of Silurian and not
Ordovician age . Nevertheless, the symbol 0 is retained for th ese boulders in order to keep
the collection intact. Of th e 520 boulders of th e collection "0", th e residues of more than
300 containedscolecodonts or entire jaw apparatuses. Of th ese res idues only th e 53 yielding
the best pre served and mo st inte resting entire jaw apparatuses or isolated jaws, were taken
into account in th e present monograph . A large collection of isolat ed jaw and jaw apparatuses
of unknown age from the remaining residues has been left for future elaboration .

CHARACTERISTICS OF THE BOULDERS

N o . 0.29, Sta ra Warka, p rovince of Warsaw. Co mpac t limeston e, co nsisti ng of sma ll (up to I mm.) fragments
o f tril obite a nd br ach iop od exoskeleton s. It yielded a rich fauna o f gra pto lites, Hyd rozoa and Chitinozoa, described
by KOZl OWSKt (1951,1 959,1 962, 1963), polychacte jaws : Polyclt aetaspis warkae Koz t., Polychae taspis tuberculatus n. sp .,
and isolated. not descri bed jaws of Rampltoprion sp. and Mocluye lla sp, KOZLOWSKl (1951) sta ted that the boulder yielded
also fra gments of Glyptograptu s dentatus (BRONGNIART) and on thi s, estima ted the age of the boulder as Lower Or
dovici an (Vaginat a Limestone o f Swedish sequen ce = Llan virn) . Subseq uent investigat ion of th e graptolit e remains
found in the resid ue, don e by D r. A. URIlANEK, has sho wn that the gra ptolites in que stion show more simila rities to
Glyptograptu s vikarbye nsis JAANUSSON, th a n to G. dentatus, and they are ide ntified as Glyptograptus cf. vikarbye nsis
JAANUSSON. Th e latter species (eo mp. JAANUSSON, 1963) is character istic o f th e G. teretiusculus zone (Uha ku Stage of
Estoni an sequence - co mp. ORVI KU, 1958 ; MANNIL, 1959). A sicula found in the residue, ide ntified as Gymnograptus
cr. linnarssoni (M oBERG), also suggests the Llandeilo (Uh aku) age of the boulder. Thi s conclusion is also supported by
the assemblage of Hydrozoa descr ib'ed from thi s boulder by KOZl OWSKl (1959), which rep resents an assemblage similar
to th ose found in the boul ders 0. 31 and 0 .1 82. The age o f th e boulder 0 . 31 is Llan virn (Glyptograpt us teretiu sculus
zo ne = Uha ku stage ), while that of O. 182 is L1andei lo t Nemagraptus graci lis zo ne, Ku kru se Stage). La stly the occurrence
of Polychaetaspis tubercula/us n. sp. which is known from Mid dle O rdovician boulders (? K uk ruse Stage) also ind icat es
the Middl e O rdovician age of the bou lder 0 .29.

No . 0 .42, Zakroc zym , pro vince of War saw. Lig ht grey, coarse grained limeston e, yielding Tuboidea: Dendrotubus
erraticus Koz i,.. Hydrozoa : Diplohydra gonothecata Koz r... Phragmohydra articulata Koz t.., Lagenohydra phragmata
Kozt.. , Gonotheca Forma A Koz t.., 1959, Gonotheca Porma B Koz t.., 1959 (cf. KOZlOWSKl, 1961), Rh abdopleuroidea:
Rhabdopleuroides exspectatus Koz t.., po lychae tc jaws : Kozlowsk iprion Iongicavernosus n. sp ., Skalenoprion sp . b, a nd
undescr ibed , isolated jaws of Polychaetura sp. Accordi ng to KOZLOWSKl (1963), the occ ur rence o f Dendrotubus erra
ticus Koz t., ind icat es the Ordovician age of the boulder.

No . 0 .56, D ziwn6w, Balti c coast. D ark grey, ma rly limeston e, yield ing flattened mon ograpt ids and a single
jaw apparatus: Polychaetaspis er. aequilatcralis n. sp . Siluria n.

N o. 0 .59, Wlad yslawowo. Balt ic coast. Light grey, fine gra ined orga noge nic limestone, yield ing Foraminifera :
Blastammina polymorpha EISENACK, undescribed Chit inozoa, Cr ustoi dea : Bulmanicrusta lat ialata scutellife ra Kozz;.,
polychaere jaws : Ska lenoprion alatus KIELAN-JAW.. ?Symmelroprioll reduplicatus n . sp. a nd not described jaws o f Poly
chaetaspis sp. (? cr. aequilateralis n. sp .) and Vistulella sp . No inde x fossils. According to KOZl OWSKI (1962), the presence
o f Bulmanicrustu latialata scutellifera, which is a lso known fro m bo ulde rs of Middle Ordovician age (e.g. boulders 0.29
and 0 .31) , indi cat es the Or dov ician age of the bo ulder.

No. 0. 98, Rewal , Balt ic coast. Dark grey, marl y limeston e, yieldi ng polychac tc jaws : Paulin ites polonensis n . sp. ,
Polycha etaspis aequilateralis n , sp., Symmctroprion reduplicatus n. sp., Symmetroprion sp. a, Mo chtye lla sp . d, a nd iso la ted
undescribed jaws : Paulinites sp., Mo chtyella sp., Atraktopriou sp. and Kalloprion sp. T he polychaete jaw asse mblage ,
sim ila r to tho se of the boulders 0.410 and 0 .441, indicates the ?Silur ian age of the boulder.

No. 0 .116, Wyszogrod, provi nce o f War saw . Light grey limestone , con sistin g o f frag ments of tril obite and bra
chiopo d exoskeleto ns, yield ing Desmochitina minor EISENACK a nd polychaete jaws: Polycha etaspis wyszogrodensis Kozz,. ,

P. tuberculatus n . sp., P . varsoviensis n. sp ., Kozlowskiprion brevialatus n. sp. and isolat ed undescr ibed jaws of Rampho-
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prion sp . No index fossils. Th e occurrence o f Desmochitina m inor EISENACK a nd the assemblage o f polychaete jaw
apparatuses, known from the Middle Ordovician , indicate the latte r as th e age o f the boulder (pro bably the same as
the boulder 0. 366).

No. 0 .133 , Wyszogrod-Zakroczyrn, province of Warsaw . Ligh t grey limestone, yielding unident ified Chitinozo a,
Foraminifera : Ordovicina sp . and po lychaete jaws o f Pistoprion sp, e. Age o f the boulder unknown.

No . 0 .1 39, Wyszogrod-Zakroczym , province o f Warsaw. Light co loured limestone, yielding Dicranograptus sp .,
unidentified Crustoidea, polychaete jaws of Euryprion sp. a, and undescribed jaws: Xanioprion sp, and Ramphoprion sp .
The occurrence of Dlcranograptus sp. indicate s the Ordovici an age o f the boulder.

No . 0 .140, Wyszogr6d-Zakroczym , province of Warsaw. G rey, coarse grained limestone, yielding Tuboidea,
unident ified climacograptids, polychaete jaws: Pistoprion transitans n. sp . and undescribed ja ws Moehtyel/a sp. Age o f
the boulder unknown.

N o . 0 .141, Wyszog r6d -Zakroczym , pro vince o f Wa rsaw. Com pact limeston e, similar li th ologicall y to Balti c
limeston e (Os tseeka lk) furn ishing num erou s un ident ified Chitinozoa and Vistulella kozlowsk ii KIELAN-JAW. N o other
polychaete species have been found in the boulder. Age of the boulder un kn own .

No. 0.142, Wyszogrod-Z akroczym, province of Wa rsaw. Grey, coa rse grain ed lime ston e yielding Climacograp tus cf.
uplandi cus (WIMAN) a nd Climacograpt us cf. brevis mutabilis STRACHAN, polychaete jaws of Xa niopr ion borealis KIELAN-JAW.
and Leptoprion polonicus n. sp. Age o f the boulder (cf. KIELAN-JAWOROWSKA, 1962, p. 293) pr ob ably Middle Ordovician ,
?Lo wer Ludibundu s Lim eston e of Swedish sequence , being a n equiva lent o f Kukruse Stage of Esto nia n sequence (co mp.
JAANUSSON, 1960).

No. 0 .144, Wyszogrod-Zakroczym, pro vince of Warsaw. Co mpac t, ligh t grey limestone, yielding Ch itino zoa ,
poly chaet e jaws : Skalenoprion sp. b, and undescrib ed ja ws of Polychaet ura sp., Pistoprion sp . a nd Polychaetaspis sp.
Age o f the boulder un kn own.

N o . 0.147, Wyszogrod-Zakroczym, province o f Warsaw. Light grey very co mpac t limestone with Pistoprion

transitans n. sp. Age of th e boul der un known.

N o . 0 .14 8, Wyszog rod-Zak roczym, pro vince o f Wa rsa w. Grey-yellowis h limeston e, yielding the remnants of
Dendrograptus cf . rig idus BULMAN, polychaete jaws : Polychaetaspis cf. wyszogrodensis KOZL , Rhytiprion magnus n. sp. a nd
isolated und escribed jaws o f A traktoprion sp . a nd Kalloprion sp. Dendrograptus rigidu s BULMAN has been described from
Northern Oland, Halludden , from the beds regard ed as equivalent o f Lower O rdov ician (Kunda Stage, zone of Didy
mograptus bifi dus). However the stra tigra phic ra nge of Dendrograptus rigidus is unknown and the presence o f D. cf. ri
gidu s does not necessarily indicat e Ku nda age of the boulder. On the o ther hand, th e occ urrence o f Rhytiprion magnus n. sp .
and Polych aetaspis cf. wyszogrodensis KOZL woul d rather indicat e a ?Middle O rdovician age .

No . 0 . 159, Jar oslawiec, Baltic coast. Co mpac t limesto ne, similar lith ologically to Baltic limestone, yield ing
undescribed Fo raminifera, polychacte jaws: Kozlowsk iprion Iongicavernosus n. sp. , Mochtyella Irapezoidea n. sp., Ska
Ienoprion alatu s KIELAN-JAW., S ka lenoprion sp . c, a nd und escr ibed iso la ted ja ws : Paulinites sp, a nd M ochtyella sp , Age
of the boulder unknown .

No. 0 .161, Wyszogrod-Zak roczyrn, province of War saw. Dark grey, very fine gra ined limest on e, yieldi ng silicified
Brachiopoda : Ho wellella cf. crispa HISINGER, polychaete jaws: Symmetroprion reduplicat us n. sp., Polychaetaspis aequila
tera lis n. sp., Paulinites gladiatus n. sp. and undescrib ed iso lated paulinit id jaws. Acco rding to Dr. G . BIERNAT, the st ra t i
graphic ra nge o f Howellella crispa (U pper Wenl ock - Lower Lud low, Island of Gotland) indi cates thi s as the age of the
bo ulder.

No . 0 .1 74. Wyszogrod -Zak roczyrn, province of Wa rsa w. Light grey, fine grai ned limeston e, yielding undescr ibcd
Fo ra rn inifera, polychaete jaws : Symme troprion reduplica tus n. sp., Kozlowskip rion longicavernosus n. sp., Skalenoprion
alatu s n. sp., Pistoprion sp . b, an d isola ted und escribed jaws : Atraktoprion sp., Paulinites sp, a nd Lcptoprion sp. No index
fossils. Age of th e boulder unknown.

No. 0 .1 77, Mocht y, pro vince of War saw. Light grey . co mpact, middle-grain ed limesto ne with silicified Brachi o
pod a (mo stly Pliolidops sp .), T uboi dea, Hydrozoa: Calyxhydra constricta KOZL, polychaetc jaws : Atraktoprion I"(}

bustus n. sp., Pistoprlon sp. b, and iso lated undescri bed jaws o f Mochtyella sp., Xanioprion sp., Polychaeta spis sp , a nd
Polychaetur a sp, Age of th e boulder unknown .

No . 0 .178, M och ty, prov ince of War saw. G rey, co mpact limeston e, yielding silicified Brachiopod a, Tuboidea :
ldiotubu s sp., polychaete jaws: Mochtyella sp. a, Kozlowskiprion longicavernosus n. sp., Pistoprion sp . b, undescribed
ramphop rionid jaws and Mo chtyella sp., Pistoprion sp. a nd Paulinites sp . Age of th e boulder unknown.

No . O .179, Mochty, pro vince o f Warsaw. G rey, co mpac t, marly limeston e, yielding unidentified graptol ites ,
silicified Tabulata : Proheliolites sp ., und escribed Chiti nozoa, Tasmanites sp., Hydrozoa: Calyxhydra gemellithecata
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Kozr. ., Epallohydra adhaerens Koze., Palaeotuba dichotomica Koz r,., and polychaete jaws : Polychaetaspis latus n. sp.
Age of the boulder unknown. The stratigraphic ra nge of Proheliolites is Upper Ord ovician - Lland overy.

No. 0 .182, Mocht y, province of Warsaw. Coa rse grai ned, light grey limeston e, with a rich faun a cited by
KOZLOWSKI (1962, p.7) and KIELAN-JAWOROWSKA (1962, p.293), ind icating the Middle Ordovician age of the bould er
(? Lower Ludibundus Limeston e, equivalent of Kukruse Stage of Esto nian sequence). Th e following po lychaete jaws were
identified from this bould er : Ramphoprion urbanek i n. sp., Ramphoprion sp. a, Ramphoprion sp. c, Ramphop rion sp. d and
very numerous unidentified ramphop rionid jaws, " Polychaetaspis" incisus n. sp., Rhytiprion magnus n. sp., Atraktoprion
cornutus KIELAN-JAW., Atrak toprion sp, a KIELAN-JAW. 1962, A trak topr ion robustus n. sp., Mochtye l/a cristata KIELAN-JAW.,
Xanth oprion errat icus n. sp., Polychaetura gracilis Kozr.., Kalloprion ovalis n. sp, and Euryprion rams n. sp. A very charac
teristic feature of the polychaete assemblage found in this boulder is the great abunda nce of ra mphoprionids and the
lack of representatives of Polychaetaspis.

No. 0 .185, Mochty, province of War saw. Light grey, co mpact limestone , with pyrite grains, cons isting
mostly of brachiop od detritus, Hydrozoa : Kyst odendron longicarpus (EISENACK), Chitinodendron baccife rum EISENACK,
Gonotheca Forma E K ozi. ., 1959, and polychaete jaws : Polychaetaspis aequilateralis n. sp., Kozlo wskiprion longicaver
nosus n. sp., Paulinites polonensis n. sp., and not described ram phoprion id and kalloprionid jaws and Xanioprion sp , and
a tetracoral Kenophyllum cf. subcylindricum DYBOWSKI. According to Prof. M. ROZKOWSKA, the presence of Kenophyllum
cylindricum indicates the Upper Ordovician age of the bould er. On the ot her hand , the assemblage of jaw appara tuses
is of Silur ian patt ern . The age of the bould er is thu s an open questio n.

No . 0 . 187, Mochty, province of Warsaw. A co mpact , dark grey limeston e, yielding the polychacte jaws: Poly
chaetaspis aequilatera lis n. sp., Polychaetaspis inconstans n. sp., Kozlowskiprion longicavernosus n. sp. , Mo chtyella tra
pezoidea n. sp., Paulinites polonensis n. sp. and undescribed isolated jaws of A traktoprion sp. Polychaete jaw assemblage,
similar to those of the bould ers 0.410 and 0.441 , indicates the ?Siluria n age of the bould er.

No. 0 .188, Mochty, province of Warsaw. Light grey, crys ta lline limestone, yielding Mast ig ograptus sp., poly 
chae te j aws : Mo chtyella cristata KIELAN-JAW., Polychaetaspis wyszogro densis Kozt,., Xan ioprion borealis KIELAN-JAW.
and und escribed jaws of Atrak toprion sp., Ramphop rion sp , and Polychaetaspis sp. Polychaete jaw assemblage, similar
to those o f the bould ers 0. 366 and 0 .182, indicates the ?Middle Ordovician age of the bould er.

No. 0 .199, Za kroczym, province of Warsaw. Reef limestone with Alveolites sp. , Foram inifera, polychaete jaws
of Skalenoprion sp, a and undescribed jaws of Vistulella sp. Age of the bould er unknown .

No. 0.201 , Zakroczym, province of Warsaw. Co mpact limestone with ealcite crystals, yielding unidentified sili
cified Braehi op oda, Stro matoporoidea, fragmentary graptol ites and polychaete jaws o f Vistulella kozlowskii KIELAN-JAW.
Age of the bould er unk nown.

No . 0 .213, Zak roczym, province of Warsaw. Co mpact, line grai ned limestone, simila r lithologically to Baltic lime
ston e. with Foraminifera, sponge spicules and polychacte jaws of Pistoprion transitans n. sp. Age of the bould er unknown.

No . 0 .245, Mochty, province of Warsaw. Co mpact, fine gra ined limestone, similar lithologically to Baltic limeston e,
with fragmentar y Eurypterida, polychaete jaws: Vistulella kozlowskii KIELAN-JAW. (very numerous), Polychaetaspis
aequilateralis n. sp., Paulinites polonensis n. sp., and isolated not described jaws of Polychaetaspis sp., M ochtyella sp. and
Paulinites sp. (the latt er very numerous). The po lychactc jaw assemblage, similar to those of the bould ers 0.410 and
0.441, indicates the ?Silurian age of the bould er .

No. 0 .265, Mochty, prov ince of Warsaw. Com pact, fine gra ined limestone, similar lithologically to Baltic limestone,
furni shing Dictyonema sp., Climacograptus sp., Fo raminifera , polychaete jaws : Pistoprion transitans n. sp., Pistoprion sp. a,
Rhyt iprion magnu s n. sp. and undescribed jaws of Xanioprion sp. , Polychaetaspis sp., Polychaetura sp. and Kalloprion sp.
Age of the bould er unkn own.

No. 0. 279, Mochty, province of Warsaw. Co mpact limestone, similar lithologically to Balt ic limestone, yielding
Chitinozoa, Fo raminifera, ?Das ycladaceae, Climacogra ptus sp., polychacte jaws : Xanioprion borealis KIELAN-JAW.,
Pistoprion transitans n. sp., Rhytiprion magnus n. sp. and undescr ibed isolated jaws of Polychaetaspis sp. Age of the
bould er unkn own.

No. 0 .301, Ustka, Baltic coast. Light grey, coarse grained limestone, with Mochtyella trapezoidea n. sp., Mochty
ella sp. c, Vistulella kozlowskii KIELAN-JAW., Skalenopriou alatus KIELAN-JAW., Skalenoprion sp, c, and not described
isolat ed jaws : Paulinit es sp., Kozlowskip rion sp. and Polychaetasp is sp. Age of the boulde r unknown .

No. 0 . 308, Miedzyzdroje, Balt ic coast. Light grey, fine grained limestone, which furnished silicified Lamellibran 
chiata , Chitinozoa, polychaete jaws : Symmetroprion reduplicatus n. sp. , Symmetroprion sp . a, Mochtyella sp. c, and Pauli
nites gladiatus n. sp, Polychaete jaw assemblage, similar to that of the boulders 0 .161 and 0 .410, indicates ?Silurian
age of the boulder.

No. 0 .319, Mochty, province of Warsaw. Light grey, co mpact limeston e, yielding unid ent ified Dendroidea ,
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Chit inozoa: Cyathochitina campanulaeformis Kozi,., Crustoidea, Foraminifera , spo nge spicules, polychaete jaws of Atrakto
prion major n. sp. and undescr ibed isolated jaws: Ramphoprion sp., Lept oprion sp. and M ochtyella sp. Age of the
bould er unknown, ?Ordov ician.

N o. 0 .344 , Mochty, province of War saw. G rey yellowish, middl e gra ined limestone, yielding silificied Brachiopoda
and polychaete jaws of Mo chtyella polonica n. sp. Age of the bould er un known.

No. 0.349, Zakroczym, province of War saw. Fine grain ed limestone , similar lith ologically to Baltic limestone,
which furnished silicified Brachiopoda, Chitinozoa , ?Climacograpllls sp., polychaete jaws of Pistoprion transitans n. sp.
and unde scribed isolated jaws of Polychaetaspis sp, and Xanioprion sp. Age of the boulder unknown.

No. 0 .366 , Zakroczym, province of Warsaw. Grey, coarse grained limestone, yielding a rich fauna (cited by
KIELAN-JAWORowSKA, 1962, p, 294, and KOZLOWSKI, 1962, p. 8), of Middle Ordovician age (?Ludibundus Limestone
of the Swedish sequence, being an equivalent of the Kukruse Stage and Idavere Stage of Estonian sequence). The
extremely rich polychaete jaw assemblage (including numerou s entire jaw apparatuses) consists of Polychaetaspis
wyszogrodensis Kozt.., P. tuberculatus n. sp., P. gadomskae n. sp., Mo chtyella cristata KIELAN-JAW., Atraktoprion cornuIlls
KIELAN-JAW., Xanthoprion erraticus KIELAN-JAW., Polychaetura gracilis Kozt.. , "Polychaetura" sp, a, Kalloprion ovalis
KIELAN-JAW. , L eptoprion artus n. sp. , Ramphoprion urbaneki n. sp. and Tetraprion pozaryska e n . sp. Jaw s of polych ae
taspids predominate in the residue, rarnphoprionid s being very rare.

No. 0 .391 , Rewal , Balti c coas t. F ine grained, light , dull limestone, yielding polychaete jaws : Polychaetaspis
aequilateralis n. sp., P. inconstans n. sp., Paulinites polonensis n. sp. and und escribed jaws of Mochtyella sp, No re
presentatives of other groups have been found in the residu e. Th e polychaete jaw asse mblage, similar to those of the
boulders 0 .161 , 0.410 and 0.441 indicat es ?Silurian age of the boulder .

No. 0.398, Mochty, province of War saw. Light grey, compact limeston e, yielding a rich fauna (ci ted by KIELAN
JAWOROWSKA, 1962, p.294) of Carad oc age, ?Keila Stage, of Estonian sequence. The following polychaete jaws were
found in the boulder : Ramphoprion elongatus KIELA N-JAW., Atraktoprion mirabilis n. sp., Atrak toprion sp. b, and Kal
loprion triangularis n. sp,

No . 0.400, Mochty, provin ce of War saw. Grey, coarse gra ined limestone, which furnished a rich faun a (ci ted
by KIELAN-JAWORowSKA, 1962, p. 294). It has been stated then , on the base of the tent ati vely identified brachiopods ,
that the presum able age of the bould er is the lowermost part o f the Upper Ordovicia n (Rakvere Stage of Estonian sequence).
However, an analysis of the polychactc jaw asse mblage, a lmost ident ical with that of the boulder 0.366 (9 species in
common), shows that without doubt the bould ers 0.366 and 0.400 are of the same age, i. e. Middl e Ordovician , ?Ku
kruse Stage o r Idavere Stage of Esto nian sequence. The following polychacte jaws (with num erous entire ja w appara tuses)
were found : Polychaetaspis wyszogrodensis KIELAN-JAW.. P. tuberculatus n. sp.. P. gado mskae n. sp. , P. varsoviensis n. sp.,
Mochtye lla cristata KIELAN-JAW. , Atrak toprion cornutus KIELAN-JAW., Polychaetura gracilis Kozr. ., Kalloprion ovalis
KIELAN-JAW., Leptoprion artus n. sp., Tetraprion pozaryskae n. sp. a nd Xanioprion borealis n. sp. Within thi s assembl age
polychaetaspids prevail in number, a characteristic feature being the lack of ra rnphopri onids.

No . 0.410, Mochty , province of War saw. Grey, coarse grained, o rga nogenic limestone with Foraminifera, C hi
tinozoa, scales of thelodonts: Thelodus goebeli PA NDER and T. schmidti PANDER, polych aete jaws : Polychaetaspis aequila
teralis n. sp., Symmetroprion reduplicatus n. sp. , Kozlowskipriou longicavernosus n. sp., M ochtyella sp. d, Paulinites po
lonensis n. sp. , Langeites glaber n. sp. and not described, isolated jaws: Xanioprion sp. and Pistoprion sp. On the base
of thel odont sca les, Dr. L. B. HALsTEAD TARLO identi fied the age of the bould er as Lower Ludlow (Rarnsasa hori zon
of Scani a , being an equivalent of Kaar ma Sta ge K1 of Esto nian sequence).

No . 0.418, Micd zyzdrojc, Balt ic coas t. Com pact , fine gra ined limeston e, simila r lithologically to Balti c limestone,
with Conotreta sp., Co nodo ntophoridia, Fo raminifera, Chit inozoa, ?Qrthoretioliles sp., polychaete jaws of Pistoprion
sp, a, and und escribed jaws o f Polychaetaspis sp., Ramphoprion sp , and Mo chtye lla sp. Age of the boulder unknown .

No. 0.423, Mochty, province of War saw. Grey, mid dle grained limestone, yielding silicified Bryozoa and Bra 
chiopoda, unidentified grapt ol itcs : Glaeocapso mo rpha sp., Tasmanit es sp., un identi fied Hydrozoa, polychaete jaws:
Mochtye lla cristata n. sp., Xanioprion borealis n. sp., Polychaetaspis gadomskae n. sp. , «Polychae t aspis» incisus n. sp.,
Leptoprion artus n. sp. and not described isolated jaws : Atrak toprion sp., Kalloprion sp. and Polychaetaspis sp. Age of
the boulder unknown . Assemblage of polychaete jaws, similar to that of the bould er 0 .182 , indicates ?Middle Ordovician .

N o. 0.430, Rewal, Baltic coast. Co mpact limest one , similar lithologically to Baltic limestone, yielding Stroma
topor oidea , Brachiopoda and polychaetc jaws of Mo chtyella polonica n. sp, Age of the boulder unknown.

No. 0.439, Ustka, Balt ic coas t. Light, dull , fine gra ined limeston e, yielding Chitinozoa, Algae, polychaete jaws :
Symmetroprion reduplicatus n. sp ., Polychaetaspis aequilateralis n. sp., Mo chtyella trapezoidea n . sp . and Paulinit es po
lonensis n. sp. Polychaete jaw asse mblage, similar to that of the bould er 0 .410, indica tes ?Silurian age of the boulder .

No. 0.441 , Debina near Ustka , Bal tic coas t. Dark grey, fine grai ned limeston e, yielding silicified Brachiopoda:
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Sche l/wienel/a cf. pecten (LINNE), unidentified graptolites, Tabulata, Conodontophoridia, fragments of eurypterid skin 
Carcinosoma sp., polychaete jaws : Symmetroprion reduplicatus n. sp., Symmetroprion sp. a, Polychaetaspis aequilate
ralis n. sp., Kozlowskiprion longicavernosus n. sp., Paulinites polonensis n. sp., Mochtyella sp. b, and undescribed jaws
of Xaniop rion sp. The occurrence of Schel lwienella cf. pecten indicates, according to D r. G . BIERNAT, Silurian (most pro ba
bly Wenlock) age of the bou lder. The Silurian age of the bou lder is also supported by the polychaete jaw assemblage,
which is similar to that of the boulder 0.410.

No . 0.442, Ustka , Baltic coast. Grey, middle grai ned limestone, with Algae, unide ntified Tuboidea, polychaete
jaws : Po/ychaetaspis aequilatera lis n. sp., Symmetroprion reduplicatus n. sp., Symmetroprion sp, a, Kozlowskiprion /ongi
cavernosus n. sp., Mochtye lla sp. c, and not described jaws: Polychaetaspis sp. and Paulinites sp. The polychaete jaw
assemblage, similar to that of the boulders 0.410 and 0.441, indicate s the ?Silurian age of the bou lder .

No . 0.446, Ustka, Baltic coast. Dark grey, middle grained limestone, yielding unidentified Monograptidae,
fragments of eurypterid skin-Carcinosoma sp., Brachiopoda, pyr itized Ostracoda, polychaetejaws: Koz lowskiprion longi
cavernosus n. sp., Symmetroprion reduplicatus n. sp ., Mochtyella sp. d, and undescribed jaws of Polychaetaspis sp, and
Paulinites sp. The pyritized ostracod is - as identified by D r. A. MARTINSSON - a young tecnomorph of the subfamily
Beyriichinae, and its presence shows that the boulder may have come from any level between Llandovery and Lower
Lud low. The Siluria n age of the bou lder is also supported by polychaete jaw assemb lage, which includes species occurring
in the bou lders 0.410 and 0 .441.

No . 0.463, Mochty, province of Warsaw. Compact, fine grained limestone, similar lithologically to Baltic lime
stone, with unidentified Climacograp tidae, Polychaetaspis wyszogrodensis n. sp . and undescribed jaws of Polychaetaspis sp.
and Pistoprion sp. Age of the boulder unknown.

No . 0.466, Mochty, province of Warsaw. Grey , coarse grained limestone, yielding Foraminifera, fragments
of eurypterids, polychaete jaws: Mochtyella trapezoidea n. sp ., Mochtyella sp. b, Langeites glaber n. sp, and undescribed
jaws of Paulinites sp. and Polychaetaspis sp. Age of the boulder unknown.

No . 0 .469, Moch ty, province of Warsaw. Grey, fine grained , plate limestone yielding Chitinozoa : Desmochit ina
nodosa EISENACK, Cyathochitina campanulaeformis (EISENACK), Parachitina curvata EISENACK, unidentified Brachiopoda,
Graptolithina and very numerous polychaete jaws (includi ng numer~us entire appara tuses): Polychaetaspis wyszogro
densis KOZL, P. tubercu latus n. sp., P. varsoviensis n. sp., "Po lychae taspis" incisus n. sp., Kozlowskiprion brevialatus n. sp.,
Mochtyella cristata KIELAN-JAW., Atraktoprion cornutus KIELAN-JAW., Polyclzaetura gracilis KOZL, "Polychaetura" sp. a,
Kalloprion ovalis KIELAN-JAW. , Kalloprion sp. a, Kallop rion sp, b, Leptoprion artus n. sp., Tetraprion pozaryskae n. sp ..
Ramphoprion urbaneki n. sp. and Ramphoprion sp. b. The polychaete jaw assemblage, very similar to that of the boulder
0.366, indicates ?Middle Ordovician.

No . 0.470, Mochty, province of Warsaw . Light grey, middle grained limestone, yielding silicified Brachiopoda
and Bryozoa, unidentified Tuboidea, Graptolithina, polychaetc jaws : Kalloprion ovalis n. sp., Mochtyella cristata n. sp.,
"Po lychaetaspis" incisus n. sp., Rhytiprion magnus n. sp., Polychaetu ra gracilis KOZL, Polychaetaspis sp. a, and undescribed,
isolated j aws of Mochtyella sp., Xanioprion sp., Atraktoprion sp , and Polychaetaspis sp. The polychaete jaw assemblage,
similar to that of the bou lder 0.182, indicat es ?Middle Ordovician.

No . 0.472, Mochty, prov ince of Warsaw. Organogenic, coarse grained limestone with Chitinozoa, Diplograptidae,
Hydrozoa, Crustoidea, Tuboidea, polychaete jaws : Po lychaetaspis tuberculatus n. sp., P. wyszogrodensis KOZL, P. gadom
skae n. sp., Kozlowskiprion brevialatus n. sp., Polychaetura gracilis KOZL, Mochtyella cristata KIELAN-JAW., Xanioprion
borealis KIELAN-JAW., Atraktoprion major n. sp ., Leptoprion artus n. sp., undescri bed jaw apparatus of Vistulella sp. and
isolated undescribed jaws: Kalloprion sp.and Pistoprion sp.Polychaete jaw assemblage, similar to that of the bou lder 0.366,
indicates ?Middle Ordovician.

No . 0 .505, Mochty, province of Warsaw. Organogenic, light grey, coarse grained limestone, with uniden tified
Graptolithina, Brachiopoda, Tasmanites sp., polychaete jaws of Polychaetaspis latus n. sp. and undescribed jaws : Atrakto
prion sp., Polychaetaspis sp. and Polychaetura sp. Age of the boulder unknown .

FA UNI STIC ASSEMBLAGES

A comparison of the assemblage of polychaete jaw apparatuses found in the investigated
boulders, has enabled the writer to disting uish some, well defined faunistic groups, characteris tic
of boulders of different ages .
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A. ?LLANDEILO-LOWER CARADOC ASSEMBLAGE

(Uhaku Stage Cic, Kukruse Stage Cn, and Idavere Stage Cur of Estonian sequence)

The boulder No. 0.182 has been recognized as Middle Ordovician, Kukruse Stage ,
No. 0.366 as Kukruse or Idavere Stage, No. 0 .29 as Uhaku Stage, and No. 0.142 as Kukruse
Stage. Of these, Nos. 0.182 and 0 .366 were large boulders (10 kg. and 100 kg. respectively)
and thus furnished a rich collection of jaw apparatuses and isolated jaws. Fourteen species have
been identified in the boulder No. 0.182, and 12 - in 0.366,6 of which are common to both
boulders. The main difference between the two boulders is that in 0.182 isolated jaws of
Ramphoprion sp. predominate, while in No. 0 .366 the representatives of Ramphoprion are
very seldom met with, the most characteristic feature of the latter fauna being a great abundance
of polychaetaspid species: P. wyszogrodensis Kozi.., P. tuberculatus n.sp. and P. gadomskae n. sp.

Jaw assemblage similar to that of No . 0 .366 have also been yielded by the large boulders
0.469 (70 kg.) and 0.400 (100 kg.). The assemblage of the boulder 0.469 is in some respects
intermediate between the boulder O. 182 and 0.366, as the representatives of Ramphoprion
are here comparatively common and occur together with P. tuberculatus n. sp. and P. wy
szogrodensis KOZL. The assemblage of the boulder 0.400 is represented by 12 polychaete species,
9 of which are also common to the boulder 0.366. No. 0.400 contains a rich polychaetaspid
assemblage (P. wyszogrodensis Kozr.. , P. tuberculatus n. sp., P. gadomskae n. sp. and P. var
soviensis n. sp.), while representatives of Ramphoprion are lacking.

As the age of all here discussed boulders is recognized only tentatively, on a few or single
graptolite or trilobite specimens, one cannot venture an opinion as to whether the here described
differences in the composition of polychaete jaw species are due to the different stratigraphic
position of the boulders or to facial differences . It is probable that the discussed boulders are
derived from different stratigraphic horizons (within the Middle Ordovician), as however one
cannot be sure which is younger and which older, they are regarded here provisionally as of
the same age, though the latter is not precisely ascertained.

Some of the species found in the four, here discussed boulders, occur also in the boulders
No. 0.29, 0.116, 0.142, 0.148, 0.188, 0.423, 0.470 and 0.472. The residues of the latter
boulders yielded, however, fewer identified species, which may be due to the smaller size of
the boulders. On the base of faunistic similarities they are assigned tentatively to the same type
of Middle Ordovician faunistic assemblage (comp. Table I).

A comparison of the here discussed, presumable Llandeilo and Lower Caradoc species
with those from Sweden, Gland, Estonia and from the bottom of the Baltic sea, i.e . the areas
from which the boulders could have originated, is unfortunately impossible, as almost no
Ordovician polychaete jaw apparatuses or even scolecodonts were described so far from the
Baltic region.

EISENACK (1939) described from the erratic boulders of the Baltic region numerous
carriers, regarded by the present writer as belonging to the genera Polychaetaspis KOZL., Po
Iychaetura Kozi,., Kozlowskiprion n. gen., Kalloprion KIELAN-JAW., Atraktoprion n. gen.,
Ramphoprion KIELAN-JAW. and Paulinites LANGE. In the collection studied by EISENACK there
was a sample from Estonia (Wesenberg beds O2 == Keila Stage, On in recent classification)
(comp. ORVIKU, 1958, MANNIL, 1959), which yielded carriers called Pteropelta thomsoni
EISENACK. These are very similar (cf. p. 103) to the carriers of Polychaetura gracilis Kozi..

Dr. JAANUSSON kindly sent to the writer two isolated jaws from the Kukruse beds (Cn of
Estonia) from HOLM'S collection, Riksmuseum, Stockholm. They are: a broken off right MI
of Polychaetaspis sp., and a right MI described in the present paper as Ramphoprion sp. d.
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The Estonian specimen of Ramphoprion sp . cl is regarded here as conspecific with the Polish
specimens from the boulder 0.182 (comp. p. 112and Plate XI , figs. 1-2). This also points to the
correlation between the boulder 0.182 and the Kukruse beds of Estonia.

B. ?UPPER CARADOC ASSEMBLAGE

(Keila Stage On, of Estonian sequence)

. The age of the boulder 0 .398 has been recognized tentatively, based on the presence
of Bolbina major (KRAUSE) (cf. KIELAN-JA WOROWSKA, 1962, p. 294) as Caradoc, ?Keila Stage.
The polychaete jaw assemblage, found in the boulder, is of typical Ordovician pattern, charac
terized by the representatives of Ramphoprion, Polychaetaspis and Kalloprion , and by the lack
of Paulinites. Its specific composition is, however, quite different from that of the boulders
Nos . 0.182 and 0.366. Ramphoprion elongatus KIELAN-JAW. , Kalloprion triangularis n. sp .
and Atraktoprion mirabilis n. sp. are, apart from this boulder, so far unknown. The only species
found here, known from other boulders, is Pistoprion transitans n . sp. Unfortunately, the age
of the other boulders yielding P. transitans is unknown.

C. SILURTAN ASSEMBLAGE

The following boulders: 0 .56, 0 .161, 0.410, 0.441 and 0.446 have been recognized
as Silurian or ?Silurian , however, only the age of the boulder 0 .410 has been more precisely
determined as Lower Ludlow. On the base of scarce and inaccurate data, the writer cannot
venture an opinion as to whether all of them belong to the same, narrow stratigraphic horizon;
it cannot be excluded but that some of the mentioned boulders are of the Wenlock or Llando
very age. The number of specimens and species yielded by particular Silurian boulders is much
smaller than in the Middle Ordovician boulders, which is probably due in part to their smalle r
size. A comparison of the faunistic assemblage of the mentioned boulders with those of the
boulders Nos. 0.98, 0.187, 0 .245, O . 308, 0.391 ,0.439 and 0.442 shows that presumably all
of them are Silurian.

The most characteristic feature of the Silurian assemblage is the presence of very numerous
isolated paulinitid jaws, mochtyellid jaws of M. trap ezoidea group, and the lack of ramphoprio
nid s. The polychaetaspids which were very common in the Ordovician, are somewhat less
numerous here and represented by different species. Lastly there are representatives of Sym
tnetroprion, which , however, cannot be regarded st rictly as a Silurian genus, as uncertain , isolated
symmetro prionid jaws have a lso been found in Ordovician boulders . With regard to Ska
lcnoprion it is not certain, whether some of its representatives are of Ordovician or of Silurian age .

The Silurian polychaete jaws of the Baltic region are somewhat better known than the
Ordovician ones, as the Silurian sco lecodo nts have been de scribed by HINDE (1882) from
Visby and Frojel of Gotland . The fauna described by HINDE from Visby belongs, according
to MARTlNSSON (1960), to the Upper Visby marl (lowermost Wen lock), while that from Frojel
to the SJite Group (Upper Wenlock). More recently MARTlNSSON (1960) has described the jaw
a ppa ratuses : Paulinites burgensis MARTlNSSON from the Hemse group, Ludlow, Vastlaus, parish
of Burs, Gotland, and Paulinites sp. from th e Mulde mar! (uppermost Wenlock), parish of
Frojel, Gotland . Of th e species de scribed by MARTlNSSON, Paulinites burgensis MART. ha s
not been met with in the studied collection and as the figure of Paulinites sp. (MARTINSSON, 1960,
Plate I , fig. 6) is very indictinct, it cannot be compared with species described in the present
paper.
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In the sco leco dont assemb lage described by HIND E (1882) from the island of Gotland,
th er e are jaws ve ry simi lar o r may be eve n conspecific with those found in the here di scussed
Silurian assemblages of the erratic boulders. Scolecodont species Eunicites serrula HIND E

( H INDE, I. c., p. 11, Plat e I, figs. 11 a nd 12) represent s iso la te d MI of Mochtyella trapezoidea
pattern. As the jaws ass igned by HIND E to E. serrula a re figured only in one view, it is impossible
to ve nture a n opinio n as to whe the r t hey are conspecific with a ny of the Silurian mochtyellids
from the errat ic boulders.

Oenonites radula HI ND E (1882, p. 15, Plate 2, figs. 34, 34a) represents a basal plate of
Polychaetaspis, s im ila r to that of P. aequilateralis n . sp . Arabellites fastigiatus HI ND E (I. c., p . 17,
Plat e 2, fig. 45) represents a r ight M I o f Skalenoprion sp. Isol at ed right a nd left MI and MU
of Paulinites are the most charac te r is tic feature of th e Visb y fauna . They we re de scribed
by HINDE under various ge ne r ic a nd specific names . Amon g them , Arabellites hamatus HIND E

(I. c., p. 16, Plate 2, figs. 42-44) is very sim ila r to MI of Paulinites gladiatus n. sp ., while Oeno
nites aspersus HIND E (HIND E, p . 13, Plate I , figs. 21,22, 22a) remind s one of P. polonensis n. sp.

Lastly, Oenonites securis HIND E a nd O. securis va r. basalis HIND E (I. c., p. IS, Plate 2,
figs. 36 and 37) and Lumbriconereites spatiosus HI NDE (I. C., p. 23, Pl ate 3, figs. 72, 73 and 73a)
a re resp ect ively the laeobasal plat es, a nd righ t a nd left MI of Symmetrop rion , showing very
clo se s imi la r it ies to S. rcduplicatus n. sp. In addition , HI ND E described va rious isolated jaws
(most ly MI and MII) o f Polychaetaspis sp . a nd Arabellites sp .

As the sco lecodonts described by HIND E a re in most cases inad equately figured (in one
or two views only), o ne ca nno t be sure of the co nspecifity of the forms described by him with
tho se from the errat ic bould er s. The ge neral rese mbla nce of the Vis by a nd F roje l fauna to that
described in the present pa pe r as Silurian is, however, st riking .

BOUL DE RS OF UN KNOWN AGE

Age o f th e boulder s Nos . 0.42, 0. 59, 0 . 133,0. 139, 0 . 140, 0.141 , 0.144, 0.147,
0 .159,0.174,0.177,0.178,0.179, 0 .185, 0.1 99, 0 .201, 0 .21 3, 0.265, 0 .279 , 0.301 ,
0. 319, 0 .344, 0 .349, 0.41 8, 0.430, 0.463, 0 .466 a nd 0 .505 cou ld not be ascerta ined .
The boulder s 0 .42,0.59, 0 .1 33,0.139,0.265, 0. 279 a nd 0.3 19 are most probably of Ordo
vic ian age. On th e o the r hand , th e boulder s 0.159 a nd 0 .185 yie lde d so me pol ychaet e jaw
spec ies found in th e Silurian boulder s, a nd it ca nno t be exclude d th at they a re not of this
ag e . All the remaining above cit ed boulder s may be either Ordo vician o r Silurian.

CO NC LU SIO NS

A co m pariso n o f th e three fa u nis t ic grou ps di stin gu ish ed her e shows that each o f them
is cha racterize d by its own spec ific asse mb lage , a nd th at ther e is no si ng le species common
to a ny two of t he m . Not o nly a re th e di fferen ces bet ween th e Middle Ordovician a nd Silurian
pol ychaet e faunas st r ik ing, but also th e pa rt icul ar ho rizons wit hi n the M iddle Ordo vician
(e .g. assemb lage A a nd assem blage B) a re cha racte r ized by di fferent species.

The differ en ces between t he boulder s 0.1 82, 0.469, 0 .366 a nd 0.400 - assigned pro
visio na lly to the sa me fau nist ic asse mblage - show tha t it is h ighly pro ba ble that th ere are
also differ ences in specific composition between the Uhaku , K eila and Idaver e Stages.

The differences bet ween the Middle O rdovician a nd Silurian assemblages concern not
only the species, but a lso the gene ra . U nfo rt unate ly, th e U ppe r O rd ovician , a nd may be al so
the Ll andovery polych aet e jaw asse mblages of the Baltic region a re unknown , a nd one cannot
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state when some "Silurian" genera made their appearance. No paulinitid jaws have been so
far met with in the samples from the studied Middle Ordovician boulders. They are very common
in the Silurian samples and occur also in the boulders of unknown age. However, in North
America the oldest representatives of Paulinites have been described by ELLER as Nereidavus
angulosus ELLER (cf. ELLER, 1945, p. 190, Plate 7, figs. 12-16) - from the Trenton series of
Rockland, Ontario, which is correlated with our MIddle Ordovician. The Upper Ordovician
representatives of Paulinites (described as Elmhurstia nodosa POOTER), have been reported
by GRIES (1944, p. 19, Plate 2, figs. 3,4) from the Liberty Formation of Ohio, which is correlated
with the Middle Ashgillian (cf. WHITTINGTON, 1954). In the Silurian and Devonian the re
presentatives of Paulinites (or Paulinitidae) belong to scolecodonts most common all over
the world.

On the other hand, the representatives of Ramphoprion or the Ramphoprionidae have
not so far been met with - to judge from the scolecodont literature - higher than Ordovician.
In the studied samples they are very common in the Middle Ordovician, but seem to be lacking
in Silurian. This however is not entirely certain, as isolated, not described ramphoprionid jaws
have been found in the boulder 0.185, which is either of the Upper Ordovician or of Si
1urian age.

The representatives of the Skalenoprionidae have not been found in the Middle Or
dovician boulders, it is not however certain if they make their appearance in the Upper Or
dovician or in Silurian. Similarly, Vistulella is unknown so far in the Middle Ordovician.
Polychaetura and Tetraprion are known only from the Middle Ordovician, but in the boulders
of unknown age and in the Silurian there are so far undescribed polychaeturid jaws, as well
as jaws of ctenognatha type, some of which may belong to the genus Tetraprion.

All the remaining here described polychaete genera are common to Ordovician and Si
lurian, being however represented in these systems by different species.

The above considerations point to the fact that, contrary to the common belief, the scole
codonts, if described as components of entire jaw apparatuses, could prove very useful as
stratigraphic indicators for both Ordovician and Silurian strata.

DISTRIBUTION OF THE BOULDERS

Fifty three boulders studied in the present paper were found in two main regions:
1. Vicinity of Warsaw: Stara Warka on the Pilica river and three localities (Mochty, Za

kroczym and Wyszogrod) on the Vistula river;
2. The Polish western coast of the Baltic sea (the localities of Miedzyzdroje, Dziwnow, Rewal,

Jaroslawiec, Ustka and Wladyslawowo).
The boulder clay which crops out at Warka is regarded as a deposit of the Middle Polish

(Riss) glaciation (FALKIEWICZ, in R6zYCKI, 1961). Of the studied boulders, only No. 0.29
has been found in this locality.

In the localities of Mochty, Zakroczym and Wyszogr6d, the Pleistocene deposits are
exposed in the high escarpment of the Vistula valley, on the right bank of the Vistula. According
to MICHALSKA (in R6zYCKI, 1961), "The main boulder clay horizon at Mochty belongs to
Cracovian (Mindel) glaciation" (I. c., p. 32). The series of sediments of the Middle Polish
(Riss) glaciation rest on the Cracovian deposits in Mochty, but no boulder clay ofthis age is
to be found in this locality.

In the section of Wyszogrod, RUSZCZYNSKA (in R6zYCKI, 1961) stated the occurrence
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of boulder clay of both Cracovian (Mindcl) and Middle Polish (Riss) glaciations. The localities
cited in the present paper as Wyszogr6d-Zakroczym cover different places, stretched along
the high escarpment of the Vistula between Zakroczym and Wyszogrod (30 km.).

As the boulders studied in the present paper have been collected only at the foot of the
escarpment in these localities, it is possible that at Wyszogrod and Wyszogr6d-Zakroczym
they are derived from both Cracovian and Middle Polish glaciations, while those from Mochty
(at least the majority) are of Cracovian glaciation.

The boulders found on the beaches of the western coast of the Polish Baltic are derived
from the moraine of the youngest - Baltic (WUrm) glaciation (GALON, 1961).

As the boulders found in the vicinity of Warsaw and on the Baltic coast belong to
different glaciations, the question arises whether there are not noticeable differences in the
composition and age of the studied boulders. Thirteen boulders, identified in the present paper
as Middle Ordovician, have been found only in the vicinity of Warsaw. No single boulder
yielding the polychaete fauna assigned to the assemblage A or B is so far known from the
Baltic coast. On the other hand, the boulders of unknown age and those of Silurian age have
been found in both regions, in the vicinity of Warsaw and along the Baltic coast.

Without making quantitative studies of the percentage of particular boulders in these
two regions, one can state provisionally that, in general, on the beaches of the western coast
of the Baltic, Silurian boulders are more common than Ordovician, while in the vicinity of
Warsaw the Ordovician boulders prevail over the Silurian ones.

VARIABILITY IN RECENT lAW APPARATUSES

(Plate TT ; Text-figs. 3. 4)

As the present paper is concerned with the study of fossil polychaete jaw apparatuses,
it was necessary at the beginning of this work to pose the question, whether or not it is possible
to recognize on the jaw structure good species in Eunicea. This is why the present writer has
started her investigations with studies of the variation of jaw apparatuses in Recent eunicids .

INDIVIDUAL VARIATION

Tables 2-6 give the results of studies of variation in the number of denticles in five
Recent species: Eunice floridana (POURTALES), Onuphis eremita AUDOUIN & MILNE-EDWARDS,
Diopatra cuprea (Bose), Halla parthenopeia DELLE CHIAJE and Arabella iricolor (MONTAGU).
The tables show that variation in the number of denticles in particular jaws is considerable.
It is also interesting to note (see Table 3), that while the number of denticles in a particular
jaw varies, there is not necessarily a connection between the number of denticles and the size
of the jaws.

SYMMETRY VARIATION

Two of the examined Recent species, viz. Diopatra cuprea (Bosc) and Halla parthenopeia
DELLE CHIAJE, are subject to another type of variation, which concerns the number of jaws
on each side of the apparatus and their shape (some jaws may be symmetrical in some in
dividuals, while asymmetrical in others).
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Fig, 3

Arabella iricolor (MONTAGU) - Recent
Sketches of five jaw apparatuses: A-D asymmetrical type, E symmetrical type (A - B.M , No , 79,62,17,6 , B - B.M.

No . 1928.4.26,23, C - B.M . No . 1935.2.23.26, D -B.M. No . 79.62.17.4, E - B.M . No . 1936,10.16.71).
(For abbreviations - see p, 153)
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This type of variation, called here the symmetry variation, is less common and, as far
as the writer knows, ha s been demonstrated so far in only two specie s: Arabella mutans
(CHAMBERLIN), described by CROSSLAND (1924), and in Aglaurides fulgida SAYIGNY, described
by FAUYEL (1919, 1953,) HARTMAN (1944) and others.

1. Diopatra cuprea (Bose) (see Table 4 and Plate II) - is so far the only representative of
Iabidognatha typ e displaying symmetry variation. The pre sent writer examined in the col
lections of the Briti sh Mu seum (Natural History) 34 specimens of D . cuprea, from the " Dis
covery" expedition, Station No. 274, depth of net 64-65 m. Among them, 31 specimens are
of the normal type of jaw structure with single left MIll (cf. Plate II, fig. 1). In two specimens
(Plate II, figs. 2, 4) th e jaw apparatuses were entirely symmetrical with paired MIll. In one
specimen (Plate II , fig. 3) MIll was single right.

2. Arabella iricolor (MONTAGU)(see Tabl e 5 and Text-fig. 3) - The present writer examined
the variation of th e jaw apparatuses in 13 specimens from th e collections of the Briti sh Museum
(Natural History). Text-fig. 3 gives th e sketches of five jaw apparatuses of Arabella iricolor
from various localities. Four of th em (Text-figs. 3A-D) represent th e asymmetrical type. Right
and left MI are here alm ost identical, right MI being somewhat longer than left Ml. The
asymmetry concerns MIl : the right MIl is distinctly longer th an the left , provided with 11-17
denticles and reaching th e base of the carrier , while the left MII is half as long, reaching only
half the length of Ml , and provided with 7-9 denticles. MIll, MIV and MV are in these spe
cimens more or less symmetrical. Th e specimen figured in Text-fig. 3E has all jaws symmetrical.

Table 2

Variation in the number of denticles in Eunice floridana (POURTALES)

I
Number of denticles

---
B.M.Cat.No. Locality MI

1~171
Mm

I
MIY

I
MY I__MYI ___

L I R L I R L I R L I R I L I R
-

II I
1949.2. 23.12 I I 7 7

I

8 - 6 10 1 1 1 I
1949.2.23 .13 1 1 5 6 7 - 5 10 1 I 1 1
1949.2.24. 14 1 I 5 6 8 - i 7 11 I 1 1 1
1949.2.24 .15 I I 5 5 8 - 5 10 I I J 1
1949.2.24.16 >,

I I 7 5 10 - 5 10 I I I I0;u
1949.2.24.1 7 en I I 6 6 8 - 5 10 1 J I Iis
1949.2. 24 .18 '- I I 6 6 6 - 7 10 1 I 1 I

0
1949.2.24 .19 >, 1 I 6 6 5 - 6 9 I 1 1 I
1949.2.24 .20

0;
1 1 5 7 7 5 9 1 1 1 Ij:Q -

1949.2 .24.21 I 1 6 7 9 - 5 14 I 1 1 I
1949.2.24.21a I I 6 6 6 - 5 14 1 I 1 1
1949.2.24 .2 Ib 1 I 7 7 9 - 7 11 1 1 1 1

1949.2.24.2I c I 1 6 6 4* - 7 10 1 1 1 1

1927 .5.25.21 -0 1 1 6 6 7 - 4 11 1 1 1 1

1927.5.25.22 l: c
I I 7 5 6 5 9 1 1 1 10; 0; -

Q)

1927.5.2 5.23
-;;;; u

I 1 6 7 8 - 5 9 1 1 1 1""'0
1927 .5.25.24

.... I I 7 7 8 - 5 8 I 1 1 10; l:
oD 0; •

1927 .5.2 5.25 o .- I I 7 6 8 - 4 8 I I 1 1u '". - l:
7 6 7 10 1 I1927.5.25.27 z- 1 1 - 4 I 1

* Part of denticles worn.
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Tab le 3

33

Variati on In th e number of denticlcs a nd d ime ns io ns in Onuphis ereniita AUDOUIN & MILNE
-E DWARDS f rom G ul f of Naples

z. Pal. M US. J

D imen sio ns in mm . N umber o f denticles

L en g th M I I M II Mill MIV

Cat. No . I o f ent ire

I I
of forceps L

I I I
L

I
R L I Ra pparatus o f ca rriers R L R

I I I
An . O. I 1·8 0-49

I
1'1

I
I I I 10 10 10 - 6 8

An . O. 2 1·8 0·56 I 1·1 I I I j 12 13 13 - 7 9
A n. O. 3 1·7 0 ·52

I
1·0

I
I I 13 13 14 - 10 11

A n. O. 4 1·9 0 ·51 0·88 I I 11 I1 9 - 8 8
An. O. 5 1·7 0 ·5 1 1·0 I I 12 12 14 - 8 11
An . 0. 6 1·5 0-44 () '96 I I 12 15 12 - 9 I1
An . O. 7 1·7 0·5 ()'99 I I 12 12 13 - 9 9
A n. o. 8 2-26 ()'6 I 1·2 I I 15 12 13 - 9 10
An. O. 9 1·13 0-4 , 0·72 ! I I 12 11 12 - 10 8

I
IAn . 0.10 1·7 0·5 1·0 I I I 10 13 12 - 8 1I

IA n . 0.11 1·72 0·55 0·98 , I 1 12 13 14 - 8 1I
A n. 0. 12 0·89 0 '35 0·53 I I 12 1I 13 - 8 1I
An . 0 .13 1·2 0·38 0· 7 I I 14 12 11 - I1 10
A n . 0. 14 1·55 0-47 0·84 I I 13 13 13 - 7 10
A n. 0.15 1'16 0-42 0·62 I 1 12 14 14 - 10 11
An . 0.16 1·71 0· 5 0.9 4 I 1 11 12 12 - 7 8
A n . 0. 17 1·6 0·57 0·8 I 1 12 13 12 - 8 8
An . 0. 18 1·65 0·51 0·95 I I 12 12 10 - 7 8
A n. 0.19 1·8 0-48 0 ·88 1 I 12 12 15 - 11 II
A n. 0.20 1·86 0·58 1·03 I 1 13 12 13 - 8 9
An . 0.2 1 1·34 0 '4 1 0·73 1 I I 1 11 11 - 9 *
A n. 0.22 1·38 0-47 0·68 1 I 12 12 12 - 11 12
An . 0.23 1·5 0·54 0·8 1 I 10 I1 11 - 4 ? 5?
A n . 0.24 1·54 0-4 1 0·82 1 I 9 11 9 - 8 9
An . 0.25 1·88 0 '59 1·1 1 I 10 11 12 - 7 13
A n. 0.26 1·69 0-45 0·94 I I 13 15 11 - 9 10
A n . 0.27 1A9 0·39 0·89 I 1 12 13 12 - 8 11
A n. 0.28 1·8 OA9 0 '96 1 1 14 13 12 - 10 9
A n. 0.29 1-4 0-44 0·7 5 I 1 11 12 I 1 - 9 11
A n. 0.30 1·6 0 '53 0·97 I 1 12 12 11 - 9 10

--- - -- ---- - -----~_.

* Right MIV damaged .

Left MU is her e comparatively sho rt (7 denticles) shaped sim ila rly as th e left MII in asym met rica l
specime ns (Text-fi gs. 3A-D), r ight MII is a lso short with 7 denticles, representing th e mirror
image of left MU.

3. Aglaurides j ulgida SAVIGNY (Text-fig . 4) - The case of thi s species has been wid ely
di scu ssed in zoolog ical lit er ature (E HLERS, 1887; FAUVEL, 1917, 1919, 1953 ; TREADwELL, 1921 ;
CROSSLAND, 1924 ; MONRo, 1933 ; O KUDA, 1937; HARTMAN, 1944, a nd o the rs) . Without giving
the detail ed hi story of the investi gati on s, o ne ca n state tha t three differ ent ty pes of jaw appa
ratuses wer e recorded in th is species. The most co mmon type is th e asy mme trical one, with
the first jaw o n th e right side (cou nt ing from behind) mu ch smaller th an the next jaw on the
same side, a nd at th e sa me time sma lle r a nd differ ent in shape from the corresponding jaw

Pa laeont ologi a Po lonica No . 16 3
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T abl e 4

Variat ion 111 th e number of denticles 111 Diopatra cuprea (Bose) from St. Paul de Loanda,
A ngo la

N umber o f dent iclcs

B.M. Ca l.No . M l I- M I I

I
Mill

I
MIV

I
M V Remarks

L I R L I R L I R L I R L I R
I

I
i I

I1930. 10.8.1901 I 1 I 9 9 8 , 7 10 1 I Figured o n PI. rr,I - !
fig. I .

1930. 10.8.1902 I 1

I
8 8 10 - 7 10 I 1

1930. 10.8.1903 I I 8 7 7 - 9 8 I I
1930. 10.8.1904 I 1 9 7 8 - 7 8 I I
1930 . 10.8.1905 I 1

I

8 8 7 - 5 6 I I
1930. 10.8.1906 1 I 10 7 10 - 6 8 I I
1930. 10.8.1907 I 1 9 1I 1I - 9 10 I 1
1930. 10.8.1908 I 1 8 8 7 7 5 4 I I D ispl ays symmetry

var ia tion; figured
o n PI. l I, fig. 4

1930. 10.8.1909 1 1 8 7 7 - 6 7 1 I
1930. 10.8.1 761 I I 8 8 9 - 6 7 1 1
1930. 10.8.1762 I I

I
7 8 7 - 5 7 1 1 I

1930. 10.8.1763 1 I

I

8 7 6 - 5 7 I 1 I
1930. 10.8. 1764 I I 10 7 7 . - 6 6 1 I I1930. 10.8.1765 I I 7 7

I

9 - 5 7

I
I I

1930. 10.8.1766 I I
I

8 9 10 8 9 I I I
I

-
1930. 10.8.1767 I iI I 7 8 7 - 5 7 I I
1930. 10.8.1768 I I I 8 8 <) - 7 1I I I
1930. 10.8. 1769

I
7 II I 7 8 - 8 <) I

1930. 10.8.1770 I 1 7 (i 7 .- 7 x) I I x) Dam aged.
1930. 10.8.1770 a I I 8 <) 8 - (, 7 I I
1930. 10.8.1910 1 1 8 8 8 - (, 8 I I
1930. 10.8.1910 a I I 7 7 7 -- (i 9 I I
1930. 10.8.1910 11 I I :; 8 8 .- - (, 8 I I
1930. 10.8.1910 c I I

I

(, 7 X 7 :; I I Di splays symmetry

I

va riation ; figured

I
o n 1'1. 11 , fig. 3.

1930. 10.8.1910d I I 10 l) 7 .- :; (, I I
1930. 10.8.19IOc I I (, 8 7 .- :; 6 I I
1930. 10.8.1910}

I

I I 8 7 10 - S 13 I I
1930. IO.8.19IOg I I 10 10 8 - - 7 10 I I

1930. 10.8.1770 11 I I S 7 7 (, s I I I
1930. 10.8.1770 c I I 10 8 8 8 (, :; I I D ispl ays symmetry

va riatio n ; figured
o n 1'1. 11 . fig . 2.

1930. 10.8.1770d I I 7 7 8 - \) 12 I I
1930. 10.8.1770 e I I 7 7 8 - - (, 10 I I
1930. 10.8.1770} I I 7 10 I 9 - (; 7 I I I

I1930. 10.8.1770g I I I 6 ') i 9 -- 8 11 I I I
I----- - - --- -_._- -- - - - -

o n th e left. In the seco nd type, less co mmon but a lso we ll kn own , a ll th e jaws are symme tr ica l
and th e right side o f th e apparatus a ppea rs to be a mi rr o r image of th e left o ne in th e asym
metrical type.

The third type o f jaw appa ra tus is less know n, being rec orded so far in o nly o ne specimen
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T abl e 5

Variation in the number of denticles in Arabella iricolor ( M ONTAGU )

I N umber o f dcnti cles . II British Mu seu m
iLocality Ca LNo . M I

I

M Il

I

Mill

I
MI V

I
MV Remarks I

I L i R L I R L I R L I R L I RI

i i I I

I

I

Jap an I 1921-5-1-1674 ' 1-;-11 1+1 1 1 10 I 18 7
I

6 6 5 I 1
I
i

1+ 8 1

I
! 1921-5-1-1675 1-;- 8 7 I 12 5 6 4 4 1

I

" 1
I

I

I

I1921-5-1-1676 1-'- 9 1-'- 6 9 11

I

6 6 4 6
i

1 1" . 1 '

I
Cher bo urg , France 1928-4-26-23 : 1-;- 8 I 1+ 9 7 11 5 5 5 5 I 1 1 Text-fig. 3B

1 1 1_,- 9 1 1+ 8 I
Sou th Afr ica I 1935-2-23-26 7 I 15 5 6 4 5 1 I Text-fig. 3 C

So ut h Africa, Port Elizab eth 1936-10-16-71 1+ 8 1 1+ 8 1 7
I

7 6 6 4 4 1 I Text-fig . 3E ;I, I I I symme trical.

Jap an , Got o Islands 79-62- 17-4 ' 1+ 8 1 1+ 8 1 7 I 15 5 5
I

4
I

4 1 1 Text-fig. 3 D
I

" " "
79-62-17-5 I I , 8 1+1 2 7 16 5 5 5 3 1 1

I
,

I I
I

.,
" "

79-62-17-6 1+ 8 1+1 2 ' 8 17 5 5 5 ! 4 1 I Text-fig. 3A

I-i- 9 I
I I

,
I., " "

79-62-17-7 1+ 8 8 16 I 5 6 4 I 5 I I 1
I I

I I
i 79-62-17-8 1·1. 7 1+ 8 8 12 6 5 6

I
6 1 I" " "

,
I 1·'- 10 I 1·:- 7

I
i I

" " "
79-62-17-9 9 15 6 6 6

I
5 I 1

I I
I

I I
East Fal kland Island 1930-10-8-1674 ' I -!' 8 1+ 8 7 12 5 6 4 I 5 I 1 I

-e
o
r'
-<:
9
:>
rn
-l
m
'-
:>-
:f:
:>-

"":>-
;;:l
:>
-l
C
en
m
en

'..-J
Vl
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(CROSSLAND, 1924). It has sy mme t r ica l jaws, but o f a di ffer en t pattern. 1n this type the first
jaw s, counting fr om beh ind , are o n both sides sma ller th an the foll owin g o nes. The right side
of the apparatus in t his spec ime n is ident ical with th e r igh t side in th e asy m me t rica l specimen,
while the left side is it s mirro r image .

CROSSLAND (1924) recogni zed three types of jaws as a basis fo r creat ing three va r iet ies
of Agla urides fulgida , ca lled by him va r. arabelloides. va r. dipliyllida a nd var. malensis.

The present wr iter has examined in the British Museum (Natural Hi story) 10 specimens
of Aglaurides fulgida fro m va rious localiti es a nd sta te d that 9 of the m ha ve asym me t rica l jaw
a ppa ratuses, wh ile o ne has a sym met rica l a ppa ra tus, with long ML In t he latter apparatus th e
right side is the mirror image of th e left s ide o f the asym me t rica l typ e. The p ost eri or parts
of six o f the examined jaw apparatuses a rc figured in Text-fig. 4. The spec ime ns figured in
Text-figs. 4B-F represent the asymmetrical appa ra tu ses, while the specime n in T ext-fig. 4A
represents the sym me tr ica l a p pa ratus ; the mirror image of the left side o f the asymmetrical
type being repeated o n the right s ide .

In all the examined spec ime ns the carrier s con sisted of two pieces, without the median
on e . The question of the variabilit y of the jaw appa ra tus in Aglaurides fu lgida is further compli
cated by the fact , that HARTMAN (1944) has recorde d th e presence of ca rr iers with a median
unpaired piece in both sym met rica l a nd asymmet rical typ es of apparatuses. If one lea ves the
presence of paired or unpai red ca rr iers out of co nside ration, th er e a re three different types
of jaw apparatuses in this species Wi th. no inte rme d iate fo rms bet ween th em.

4. A rabella mutans (C HAMBERLIN) - C ROSSLAN D (1924) erected Arabella novecrin ita
CROSSLAND and recognized 4 ty pes of jaw apparatuses wit h in it (see CROSSLAND, I. C.,

Text-fi gs. 90, 96, 103 a nd 105), differ ing in the sha pe of jaws, which were sy m me trica l in so me
individuals, while asym me trical in o thers. T he four varieties recogni zed by C ROSSLAND are:
Arabella novecrinita se ns u str icto , A . novecrin ita logani, A . novecrinita asymmet rica and A . 110

vecrinita atlantica. M ONRO (1928 , 1933) noted tha t C ROSSLAND'S species a nd va riet ies a re con
spec ific with Arabella mutails (C HAMBERLIN) . W ith rega rd to t he latter species MONRO stated
(1933 , p . 88): " 1 hav e exa mi ned th e jaws of about half a dozen specime ns a nd 1 find ver y little

Tab le 6

PI. I, fig . 5
PI. I, fig . 3
PI. I, fig . 4

L !vIJ:~LL~~lv RJ =--~jV-R=.~=--

l I: l : i
5 I 5 5 1

~ I 6 7 i
7 I 5 7 I
5 5 (, I

6 4 5 I

6 67 I

76 7 I

6 56 I
7 5 (, I
6 5 6 I
5 6 5 1

(, 7

7 6
8 7

8 7
8 7
7 7
9 7
8 8
8 8
7 9
8 8
6 6
7 7
9 7
8 6

2

)

I

4

I

I
3

2
3
3

I

o
2
3
I

Z. Pal. !vius.

I I

!viI

Cat.No .
Bp

L I R

A n . H. I

I

5 8 )(

A n . H . 2 6 10 I
An. H . 3 8

I
11 I

An . H . 4 8 11 I
A n . H. 5 7 I 8 I

A n . H. 6 7 9 1

A n. H . 7 6 9 1

An. H. 8 6 9 I
An. H. 9 7 1I I

An. R IO 7 10 I

A n . H. II 7 10 I

A n. H .12 7 10 I

An. H .13 7 9 I
A n . H .14 8 II I

An. H.l 5 7 9 I
- ---

Variation in the number of dent icles in Halla parthenopeia D ELLE CHlAJE from Gulf of Naples

I L!vI I[ R
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Fig. 4

Aglaurides fu lgida S AV1GNY - Recent
Posterior part of the ja w appa ra tuses o f 6 spec imens : A symmet rica l type, B-F asymmetrical type (A - B.M.
No. 1926.4.30.25/1, B - B.M . No. 1932.12.24.40 1, C - B.M . No . 133.12.24.402, D - H.M. No . 1935.1.31.33, E- B.M.

No . 1923.11.12.11 . F - H.M . No . 1923.11. 12.10).
(Fo r abbreviati ons - sec p. 153)

variation. Th ey all resembl e th ose figured by CROSSLAND for his var. atlantica". In th is opinion
he has been sup ported by H ARTMAN (1944) . As the varieties erected by CROSSLAND are poorl y
known, A. /lovecrinita sensu stricto has been erected on 3 specimens, and A . novecrinita logani
on only one specime n, it is very difficult to vent ure an opi nio n as to the variabi lity of jaw
apparatus in Arabella mutans.
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DISCUSSION

The above described examples of symmetry var iation cannot be regarded as a simple
individual variation, but seem to be a case of situs inversus, which commonly occurs in d ifferent
groups of animals, e.g. in gastropods, insect s and others. The jaw apparatus of Diopatra
cuprea (Bose), figured on Plate Il, fig. 3, represents a simple type of situs inversus, the right
side of the normal jaw apparatus occurs her e o n the left side, and vice versa. Cases of
symmetrical jaw apparatuses, occurring in th e species characterized by asymmetrical jaw
apparatuses, ar e here interpreted as a repetition on one side of the mirror image of the
other side .

The results of the above discussed observations are for palaeontological purposes of
a rather negative character, as al1 cases of symmetry variation when found in fossil state,
would be described as separate species. As ho wever symmetry variation is very rare, the po ssible
mistakes resulting from misinterpretat ion cannot have an important influence on the obtained
picture of the evolution of jaw apparatuses in Eunicea .

With regard to individual variat ion concern ing th e number and shape of the denticles
in Recent eunicids , it sho uld be stressed that a similar range of variability ha s been stated by
LANGE (1949) in Devon ian Paulinites paranaensis LANGE and has been observed by the present
writer in almos t al1 th e here described Ordovician and Silurian spec ies.

The present writer' s knowledge of the systematics of Recent eunicids is too limited to
venture an opinion as to whether or not th e jaw apparatuses are good taxonomic characters
of specific rank. The opinions of polychaete specialists on thi s que stion vary greatly. CLAPAREDE
(1870), FAUVEL (1917, 1923), and othe rs a re of th e opinion th at th e jaws in eunicids are of
little or no taxonomic value. TREADwELL (1921, p. 7) suggests a so mewhat different view:
" While regarded by some stude nts of the family as too vari abl e in individuals and too similar
in different speci es to be of valu e in classificat ion, I have found that while such details as the
number of teeth in a plate may vary, the general appearance and the arrangement of parts
of these st ructur es are decidedly characteristic in an y species" .

It is possible that th e fossil species - as described in the present paper - ba sed on jaw
apparatuses, represent systematic units somewha t larger than the Rec ent species. However,
thi s di scordance between the palaeontological and zoological systematics doe s not concern
only the polychaete annelids, but is characteri stic of mo st animal groups recorded as fossils.
If even some of the eunicid species were to be lumped into one, or, on the contrary, one species
was to be split into several, the picture obtained of the evolution of jaw apparatuses in Eunicea
would not be very different from that , emerging from con sideration of systematic units of
a different concept.

RECOGNITION OF FOUR TYPES OF JAW APPARATUSES IN EUNICEA
(Text- fig. 5)

In Recent eunicids (superfamily Eunicea) EHLERS (1864-68) recognized two types of
maxillary apparatuses, which he cal1ed pri on ognatha and labidognatha. The jaws in both
the se types are in the form of cone s or forceps, with an opening at the base of the ventral side
leading to the pulp cavity. The majority of fossil jaws so far described belong to these two
type s. In the Palaeozoic col1ection of polychaete jaw apparatuses from Poland, two new types
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of apparatuses, additional to types recognized by EHLERS, occur; they are called placognatha
and ctenognatha (KIELAN-JAwOROWSKA, 1963).

In the collection studied there are intermediate forms between these four types. It should
be stressed that the placognatha, ctenognatha, labidog natha and prionognath a types do not
corre spond to taxonomic unit s - their recognition seems however very useful when
discussing the evolution and homology of particular plate s in the maxillary apparatuses in
Eunicea.

Before considering the evolution of cunicid jaw apparatuses, it seems necessary to define
the recently recognized types (placognatha and ctenognatha 1) and to discuss the already known
characteristics of prionognatha and labid ognath a types.

PLACOGNATHA TYPE

(Gr. plakos - a plate, gnathos - a jaw)

(Text- figs. I A , IJ; SA-D)

Jaw apparatus consisting of asymmetr ically arranged jaws in the posterior part and two
rows of teeth in the anterior pa rt. Carriers lacking. The jaws of the posterior part are in the
form of convex plate s, with gaping openings of pulp cavities. Both simple and compound jaws
are met with in thi s type . .

The joined jaws or entire jaw apparatuses of placognatha type are known so far only
from the Ordovician and Silurian of Poland , the detached jaws which can be attributed to this
type have been reported from Ord ovician through Upper Devonian of United States. No
Recent representatives of this type are known. Placognatha apparatuses, restricted so far to
Palaeozoic beds, seem to be very primitive Eunic ea.

The following genera are regard ed as placognath s: Mochtyella KIELAN-JAW., 1961,
Pistoprion n. gen., Vistulella KIELAN-JAW. , 1961 , Xanioprion KIELAN-JAW., 1962, and Rhyti
prion n. gen.

CTENOGNATHA TYPE

(Gr. ktenos - a comb, gna thos - a jaw)

(Text-figs. 5E-F )

Jaw apparatus consisting of small, symmetrically arranged jaws in the posterior part
and four rows of very numerou s teeth in the anterior part, arranged in longitudinal series,
extending for more than half the length of th e apparatus. Carriers lacking. Jaws of the posterior
part with gap ing or narrowly open pulp cavities.

Thi s type is erected to include the Recent family Dorvilleidae and the Ordovician
genus Tetraprion novo Numerous Ordovician and Silurian jaw apparatuses and isolated
jaws of thi s type , which have to remain in the author's collection unde scribed , show that
the ctenognaths were strongly diversified in the early Palaeozoic. As jaw apparatuses of
ctenognatha type consist mostly of individual teeth, their chances of preservation as
fossils are less than in other types. The "detached teeth of thi s type when pre-

1 The names placognatha and ctenogn atha were introduced by the present writer (KIELAN-] AWOROWSKA, 1963)
in an abst ract, where only very brief definitions were given.
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served , cannot be distingui shed from th e isolated teeth of th e anterior part of placognatha
apparatuses, and even sometimes from th e lat eral and anter ior teeth of labidognatha appa
ratuses.

LABIDOGNATHA AN D PRIO NOGNATHA T YPES

(Text -figs. 5 CoP)

EHLERS (1864-68) whe n recognizing two types of maxillary apparatuses in Eunicea,
defined them as follows (p. 273): " In der einen Gruppe (Eunicea labidognatha) sind die
vors ttilpba ren einze lnen St ucke je der Ober kieferhalft e sehr ungleich gestalte t und so gest ellt
da ss in der Ruhelage die beiden grosseren Stucke in einer nischenformig Vertiefung der Wand
stehen, und urn ihre Enden die kleinere n Stucke auf de m Vorderrande der Ni sch e im Halbkreise
an geord net sind . In a nde ren Gruppe (Eunicea prionognatha} sind die vorstUlpbaren Ki efer
stUcke in jed er Oberki eferhalfte meh r oder weniger gleichartig gefo rmt und stehen au f Langs
wiilsten hint er eina nder".

The mai n differenc e betw een labid ognath a and prionogna tha a ppa ratuses, as originally
defined by EHLERS, is thus in the arra nge ment of the jaws, which in th e labidognatha type are
disposed (when ret racte d) in a semicircle, whereas in th e prionognatha typ e th ey are disposed
in two parallel row s.

EHLERS regarded th e st ructure of th e prob oscid ial a rma ture in eunicids as a good taxo
nomic feature at higher levels, dividing th e fa mily Eunicidae sensu lat o , into two maj or groups :
Eunicea labidognatha and Eunicea prionognatha. Hi s sche me was neglected by subsequent
authors, but more recently HARTMAN (1944) has ado pted its general outline . She recognized
within th e supe rfam ily Eunicea 6 fa milies , 3 of which (the Onuphidae, Eunicidae and Lumbri
nerid ae) rep resen t th e lab idognatha pattern an d are cha rac te rized as having (HARTMAN, 1944,
p. 5): "carr iers sho rt, broad , embedded in pharyngea l ti ssue or a bsent" .

Within th e prionognatha type HARTMAN placed th ree remain ing R ecent families: the
Arab ellid ae, Lysaretidae and Dorvilleidae, however pointi ng ou t that (p. 2): " The dorvilleid s
depa rt more widely from any of th e ot her s th an th ese among themse lves". As the Dorvilleidae are
recorded here as belong ing to ct enognatha ty pe, on ly t\VO Recent fam ilies (the Arabellidae
and Lysaret idae) are left with in pri on ognatha type. T hese two fa milies are defined by HARTMAN
(1944, p. 5) as having : " ca rriers lon g, slende r, usua lly with unpaired ventral piece" a nd "maxillary
parts typically include 5 pa ired elem en ts" .

Recen t prionognath a and labidognatha apparatu ses differ not only in th e arrangement
of the jaws in retracted po sition a nd in the shape of the carr iers, bu t also in the st ructure of
the forceps (M l) which in the labidognatha type lack teeth, whereas in th e pri on ogn atha type

Fig . 5

Co mpar ison of basic types of Palaeozoic and Recent polychaete jaw ap pa rat uses
A M oclztyella cristata KIELAN-JAW., B Pistoprion transitans n. sp., C Vistulella kozlowsk ii KIELAN-JAW., D Rhytiprion
magnus n. sp., E Dorvillea rubrovittata (GRUBE) (after EHLERS, 1864-68, and McI NTosH, 1908-10), P Tetrapr ion poza
ryskae n. sp., C Lum brineris californiensis HARTMAN (after HARTMAN, 1944), H M arphysa sanguinea (MONTAGU), I Onuphis
eremita AUDOUIN & MILNE-EDWARDS, J Symmetroprion rcduplicatus n. sp., K Polyclzaetaspis wyszog rodensis Ko zt,.,
L Pal/Unites polonensis n. sp., M Drilonereis nuda MOORE (after HARTMAN, 1944), N Aglaurides fulgida (SAVIGNY), 0 Ska-

lenoprion alatus KIELAN-JAW., P At raktoprio n cornutus KIELAN-JAW.
Basal and laeob asal r idges in compound MI are of the same colour as basal and laeobasal plates ; second ridge in com

pound MI - the same colour as MU.
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they are denticulated. It has been generally accepted that in Recent labidognatha type (except
the Lumbrineridae) one jaw (MIll) is single, and occurs on the left side only , while in prio
nognatha typ e all jaws are paired .

The structure of th e Palae ozoic jaw apparatu ses studied by the pre sent writer shows ,
however, that the latter difference is not valid , and that the differences between the fossil labi
dognatha and prionognatha apparatuses are much smaller than between th e modern repre
sentatives of these groups.

In all th e known Palaeozoic labidognatha genera the forc eps (MI) are denticulated, and
at the base of the right MI there is a basal plate, which is lacking in all the Recent labidognaths .
In th e majority of fossil labidognath a families (in th e Polych aet aspidae, Polychaeturidae,
Kalloprionidae, Ramphoprionidae and Paulinitidae) , Mm is single, left, as is characteristic
of the Recent Onuphidae and Eunic idae 2. In thi s respect , nothing can be said about the
Palaeozoic Symmetropri onidae, as in th is famil y only the posterior part of th e apparatus is
known. In th e Recent Lumbrineridae all jaws are paired.

A comparison of Palaeozo ic and Recent prion ognatha apparatu ses shows that here,
similarly as in th e case of labid ognatha, MIll may be single or pai red. In the Atraktop rionidae
at the base of th e right MI there is a basal plate, and MIll is single, left . In Recent Aglaurides
fulgida SAVIGNY and other Lysaret idae, th e first (numbered from behind) jaw on the right
side is evidentl y homologous with the basal plat e of the Atraktoprionidae, and consequently
one of the jaws on the left side (MU or MIll) is single, left. Among Recent prionognaths the
Arabellidae have, in contrast to th e Lysaretid ae, symmetrical jaw apparatuses, with the basal
plate lacking. A similar condition was probably characteri stic of the Palaeozoic Skalenoprio
nidae , where th e basal plate is fused with right MI , and MII are symmetrical (cf. Skalenoprion
alatus KIELAN-JAW. , 1962). Unfortunately, onl y M[ and MII of Skalenoprion are known , their
arrangement is, however, similar to th at in th e Recent Arabellidae.

Though in both Recent prionognaths and lab idognath s th e symmetrical and asymmetrical
apparatuses (with single MIl or MIll) occur, there are no difficulties in distinguishing the Recent
representatives of the se types because of the structure of the car riers and MI , and because
of the arrangement of th e jaws in the retracted posit ion. Recognition of both types in Palaeozoic
mat erial is more difficult, as in th e collect ion studied there are some intermediate form s between
both type s (e.g . the Kalloprionidae). Moreover MI , which are smoo th in Recent labidognaths
and are a good feature distinguishing both groups, are denticulated in all the Palaeozoic genera
so far known. The carri ers are long and slender in th e Recent prionognath s, and short and
broad in labidognath s. Thi s is also characteristic of th e majority of fossil genera, with the
exception of the Kalloprionid ae and Polychaeturidae, where the car riers (though unlike each
other) are, with regard to their length and slenderness, interm ediate between prionognatha
and labidognatha pattern s.

Neither is th e presence or absence of th e basal plate a good feature for distinguishing
both types as the basal plate occurs in all known Ordovician, Silur ian and Devonian priono
gnatha and labidognatha genera (in Skalenoprion KIELAN-JAw. and Langeites nov o being
fused with th e right MI).

2 HARTMAN (1944) believes that the occ urrence of single MIll in the Onuphidae and Eunicidae has been caused
by the fusion of max illary parts MIll and MIV on the right side. As far as the present writer knows, there are no data to
supp ort such an interpreta tion , as no traces of fusion have been preserved in MIII, and no fusion has been observed in the
embryological developm ent of the eunicids. Besides, the palaeont ological evidence is agai nst such an interpreta tion,
as in the Palaeozoic labid ognaths regarded as the ancestral forms of the Recent families in question, MIll is also
single.
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The above comparison shows that the primary arrangement of the maxillary plates, in
both the primitive labidognatha and prionognatha types, was evidently very similar and that
is why it is difficult in some cases to attribute fos sil genera to one or other group. Not taking
into account the form s intermediate between both groups, one can state that the main difference
between the Palaeozoic labidognaths and prionognaths concerns the structu re of the carriers
(which are long and slende r in prionognaths and comparatively short and broad in labidognaths),
and the structure of M I, which in prionognatha type are usually provided with a hook, much
longer than the remaining denticles , whereas in labidognatha type the first denticle is usually
insignificantly longer than the remaining ones, which are arranged behind it without any in
terval. Another difference lies in the fact that the ba sal plate usually ha s in prionognatha type
a wide ba se and is subtriangular in shape, while in labidognatha type the ba sal plate is sub
rect angular or subtriangular, tapering po steriorly .

However none of the cited characters can be regarded as a good feature for definite
assignment of a particular fossil genus to either prionognaths or Jabidognaths.

PHYLOGENY

(Text-figs. 5- 7)

EVOLUTION OF PLACOGNATHA AND CTENOGNATHA TYPES

Comparison of fo ssil and Recent jaw apparatuses shows that the placognatha and
ctenognatha apparatuses are the most primitive Eunicea . It is presumed that the primitive
jaw apparatus in pre-Ordovician eunicids first developed as thickenings of pharyngeal cuticule,
which were in the form of thin and later thicker chitinous plates . On these plates, folds and
ridges subsequently developed and became denticulated ridges.

Thi s primitive type is more or less retained in the placognatha and ctenognatha groups,
where the posterior jaws are plate-like, with one or more ridges of denticles , the anterior jaws
being developed as series of teeth.

The Ordovician placognatha (Text-figs . 5A-D) and ctenognatha (Text-fig. 5F) apparatuses
are constructed according to a similar pattern: carriers are lacking, the posterior part of the
apparatus consists of paired M I, a basal plate and laeobasal plate. MI are elongated, plate-like,
with the openings of pulp cavities gaping. Basal and laeobasal plates are elongated, adhering
to the outer margins of MI, and covering MI somewhat dorsally. In placognatha type MI
extend for more than half the length of the apparatus, in front of M I there is a series of anterior
teeth; MU, if present , is single right. MIll and MIV have never so far been met with in the
placognatha typ e. The posterior part of jaw apparatus is asymmetrical, the asymmetry con
cerning mainly the pre sence of a single right MII, the left MI being consequently longer than
the right Ml.

The Ordovician ctenognatha apparatuses, in contrary to the placognatha, are subsym
metrical. MI are here almost of the sa me length , in front of them there are paired MII, and in
front of MU - paired MUI. Anterior teeth are here more strongly developed than in placo
gnatha type , extending in two rows on each side, for more than half the length of the apparatus.

In placognatha group one may distinguish two types of jaw apparatuses: Mochtyella
type - with compound jaws in the posterior part of the apparatus, and Pistoprion or Vistulella
type, with single jaws. It is interesting to compare the jaw apparatuses of these two types,
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e.g. th at of Mochtyel/a cristata K IE l AN-JAW. and Pistoprion transitans n. sp. (Text-figs. S A , B).
The po sterior part of th e jaw apparatus of M. cristata cons ists of two compo und jaws arranged
int ernally, while exte rnally, on eithe r side, th erc is a row of dent iculated teeth , with th eir bases
joined. The anterior part of the apparatus co nsists of two rows of denticulated teeth , decreasing
in size anterio rly . The compound right MI is provided with 3 rid ges of denticles, while the
compound left MI with 2 ridges. Pistoprion transitans n. sp . shows close simi larit ies to Mochtyella
cristata K IELAN-JAW. The main difference here co ncerns th e fact th at instead of two compo und
jaws arranged internally in th e po sterior part of M. cristata, th ere are five simple jaws in
P. transitans, three of which are arranged on th e righ t side, two o n th e left. Th e arrange
ment of these simple jaws in P. transitans is identical with th e arra nge ment of th e
ridges in the compound jaws of M. cristata, eac h simple jaw of P . transitans being a n
equivalent of the denticulated ridge in a compou nd jaw . T he right co mpou nd jaw of Mochtyella
cristata, provided with three r idges of denticles, is regarded here as homologou s with th e three
simple jaws on the right side of Pistoprion transitans, th e left co mpo und jaw of M. cristata
is regarded as homologous with th e two left simp le jaws of P . transitans. The ante rior part of
th e apparatus in P. transitans is very similar to th at in M. cristata and consists of subtr iangular
teeth ; also th e lat eral ro ws of teeth , cha racte rist ic of M . cristata, occur in P. transitans.

The phylogenetic relat ions between th e types represent ed by M . cristata and P. transitans
may be interpreted in one of two ways:

1. One ma y assume th at the Mochtyella type is more primitive th an tha t of Pistoprion.
In evolution , the primar y compound jaws of M. cristata becam e divided along th e furrows
between th e rid ges into two or three simple jaws, giving r ise to the apparatus of Pistoprion type.

2. On e may ass ume that the compound jaws of M ochtyel/a develop ed seconda rily, through
the fusion of simple jaws of Pistoprion.

The following facts seem to support th e first hypothesis:
The young specimens of P . transitans a re ha rdly distin gui shable fro m th ose of M ochtyel/a ,

as th e simple jaws are in young P. transitans almos t entirely fused . Similarl y in Vistulella k o
zlowskii, where the arrangement of simple jaws is different from th at in Mochtyel/a cristata,
th e simple jaws are also somewha t fu sed in young spec imens. The young stages of Pistoprion
and Vistulella rep eat thus the Mochtyel/a stage , a nd th e separa t ion of jaws occurs lat er in th e
ontogeny . Moreover three simple jaws, which can move independently of each othe r, are
more effective th an a compound jaw with three rid ges of denticles.

Within th e representatives of M ochtyella , th ere a re spec ies with right MI pr ov ided with
three ridges of denticles : ba sal rid ge, main rid ge a nd second ridge (e .g. Mochtyella cristata
KIELAN-JAw.) , and others with a simpler built MT, provided with only two ridges : basal rid ge
and main ridge (e.g. Mochtyella trapezoidea n. sp.) . Wh en one compares some of the mochtyellid
species here described, th ey can be placed in order , in a morphological range, with gradua l
changes from one species to another in the following way : Mochtyella cris tata -7 Mochtyella sp. c
-7 Mochtyella sp . d -7 Mochtyella trapezoidea. (In Mochtyella sp. c the second r idge is present,
but it is un denticulated, in Mochtyel/a sp . d it is also undenticulated , but sho rter th an in
Mochtyel/a sp . c). One cannot be sure whether th e morphological line here described is also
an evolutionary line and if the morphological changes did not go in th e other directi on ,
e.g. from M. trapezoidea -7 to M. cristata. As however M. cristata oc curs in th e Middle Or
dovician, and M. trapezoidea group is known mo stly from th e Silurian , one can presume that
in the evolution of th e mochtyellids at that time, th e d isappearance of th e seco nd ridge took
place . M . cristata cannot however, by a ny mean s, be regarded as an ancestor of M . trapezoidea.
In both th e Ordovician and Silurian samples investigated, there are numerous so far undescribed
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mochtyellid species, and it is presumed th at whe n all of th em a re investigated , it will be po ssible
to find more complet e morph ological lines, showing the evo lutiona ry changes of the di scu ssed
struct ures .

Jaw apparatuses of placognatha type were stro ngly different iated in th e Ordovician
throu gh Devonian , represented by numerou s species and genera. Thi s group has not, however ,
its representati ves among th e mod ern eunicids and it appea rs th at it becam e extinc t at th e
end of Palaeozoi c era .

In contra ry to th e placognat hs, the cte nog natha ty pe has survived unt il modern times.
Palaeozo ic ctenog na tha appa ratuses a re co mparat ively poorl y known, mostl y du e to th e fact
th at th ei r delicat e a ppa ra tuses seldom co uld be sat isfacto rily preser ved as fossils. In modern
seas the cte nog nat hs are represented by th e Dorvilleidae.

Th e jaw a ppa ratus of Recen t Dorvillea PAR FITT co nsis ts of two small, elongated jaws
in th e posteri or part (p rovi ded with gapi ng pu lp cav ities) and num erous anterior teeth , a rra nged
in lon gitudinal series , in two pa ra llel rows on eac h side (co mp . EHLERS, 1864-68, a nd M c INTosH,
1908-10). The evo lution fro m the O rdovician Tetraprion to Recen t Dorvillea, involved th e
entire d isappea ran ce of basal plat e, laeobasal plate, MU an d M Ill, and a co nside rable de
velopment of series of a nte rior tee th (Text-figs. 5 E, F) .

EVOLUTION OF PRIONOG NATH A AN D LA BIDOGNATHA T YPE S

Labidognatha a nd pr ionog na tha apparatuses differ fro m the placognatha a nd ctenognatha
in th e presenc e of th e ca rriers and in having M1 a nd often also th e a nterio r jaws con e-like,
with th e open ings of pul p cavities slight ly enclosed or st ro ngly enclosed, whereas in th e
placognatha a nd ct enogna tha appa rat uses Ml a re plat e-lik e, wit h gaping ope nings of pulp
cav ities. T he jaw a pparatus in labidognat ha a nd pr ion ognatha type consists of ca rri er s and
5 pai rs of jaws, one of which may be in certai n forms single, left. Basal and laeobasal plates,
develop ed in all Palaeozoic placognaths a nd prion ognaths as elonga ted jaws, are here di fferen tly
shaped , th e laeobasal pla te being so far known on ly in Sym me troprion, th e basal plate pr esen t
in all th e Palaeozo ic lab idognatha a nd prion ognatha genera is smaller th an in placogn atha
a nd cte nog na tha, subt riangular, in so me instan ces (Skalenoprion, Langeites) fused with MI.

Th e simila rit ies between the placogna tha typ e on the one side , and prion ogn atha a nd
labidognatha types on th e ot her, co ncern only th e posterior part of th e apparatus , th e presenc e
e f MI a nd basal a nd laeobasal plates.

Palaeozo ic labidognaths and prionog nat hs show mo re simi larit ies to the Ordov ician
ctenog na ths (Tetraprion) th an to any known placognatha genera. Tn Te traprioti pozarysk ae n . sp .
in fr ont of th e basal plate there is a n int ercalary tooth , which is cha ra cteristic also of some
represent a tives of a labidognath Polychaetaspis (Tex t-figs. 5 F, K). (Both int ercalary and laeoin
tercalary teeth a re to be fou nd in a placognath Vistulella kozlowskii KIELAN-JAW. - Text-fig. 5e ).
In T. pozaryskae in front of MI th ere arc pa ired MII a nd Mill, rega rded as hom ologou s with
respe cti ve plates in labi dognatha and pr ion ognath a genera . In Tetraprion, M 11 a nd MITI are
sur ro unded by num erou s anterio r teeth , regarded as hom ologou s with a few lat eral teeth
occurring in Polychaetaspis, Kozlowsk iprion and R amphoprion ,

On the ba se of th e above pre sen ted co mp arison one can ass ume tha t a ll th e four recogn ized
types of jaw apparatuses arose from a co mmo n a ncestor. Tt is highly pr obable th at th e pre
suma ble pre-Ordovician ances tral form had jaws pr ovided with gaping openings of pulp
caviti es, arra nged in a pattern similar to th at in Tetraprion n. gen. The subseque nt evo lution
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of the majority of kn own labidognatha and pri onognatha forms involved cha ng ing of th e jaws
from plate-like into cone-like, development of the carriers, di sappearance of the lae obasal
plate, development of MIY a nd MY and the reduction in the number of anterior teeth.

Mod ern labidognaths are represented by th re e famili es: the Onuphidae, Eunicidae and
Lumbrineridae (Text-figs . 5 G, H, 1). Jaw a ppara tuses of th e Onuphidae a nd Eunicidac are
constructed acco rd ing to the sa me pattern . In both fam ilies the carri er s are co m para t ively
sho rt, the ba sal plate is absent , M I is developed as smooth forceps, M II co m pa ra t ively large ,
denticulated , MIll single, left , MIY sma ll, denticulated , MY sing le teeth . Pulp cav it ies in both Ml
a nd M Il a re st ro ngly enc losed .

The Lurnbrineridae differ fr om th e Onuphidae and Eu nicidae in ha vin g M III paired ,
otherwise the jaw apparatus is o f th e sa me pattern .

Of s ix known Palaeozoi c la b idognath fam ilies o nly th e Paulinitidae show st ro ng sim i
lariti es to th e representatives of Recent labidogn ath s a nd can be regarded as th eir possible
ancestors . The Paulinitidae hav e a sma ll opening of th e pulp cavity in M I (as is charact eri stic
o f modern labidognaths) and a very sma ll basal plat e, p ro vid ed with an undenticulated rid ge .
The sha pe of MI and MII in the Paulinitidae is sim ila r to th at in modern labidognaths. In
particular, th e Silurian ge nus Langeites novo rem ind s o ne of th e Rec ent Eu nicidae and Onu
phidae. MI of Langeites are identicall y sha ped with th ose of th e Eu nic idae and Onuphidae,
the differences concern the di sappearance o f the denticul ati on in MI in Recent form s (rud i
mentary in Langeitesi and th e fu sion o f th e basal plate with right M I. These sim ila ri t ies are
st ill grea te r in the light o f th e fact , sta ted by th e present write r, that th e remnant ridge of the
basal plate occu rs in Re cent o nu phids and eu nicids (co mp. T ext -fig. 6).

An exa m ina t io n of a number o f Recent eu nicid a nd o nu phid species from the collection
of GR UBE, at th e Zoological Museum in Wroclaw, has sho wn to the present writer that in all
the stud ied species of E unicea , a t th e posterior part of th e right M I there are two longitudinal
ridges, the right one sho rte r (long .) th an th e left . In left MI , on th e contrary, there is only one
lon gitudinal ridge, which in occlusion bites in to th e furrow between the two ridges
of th e right jaw. Within the stud ied species very prom inen t r idges in r ight MI have been
found in Eunice collaris E HRBG.a from Philippines (Te xt -fig. 6 D), in Eunice torquata Q UATRE
FAGES, E. cingulata GR UBE (?Eu/lice rousseaui Q UATREFAGES) (T ex t-fig. 6 C), both from Adriatic
sea, a nd in o the rs . A compa rison o f th e r ight a nd left M I of th e a bove mentioned species with
th ose of Langeites glaber n . sp. sho ws th at left and right lon gitudinal rid ges in th e representatives
of Eunice are homologous resp ectively with th e undenticulated rid ge and the ridge of the basal
plat e in Langeit es 'glaber n. sp . (Te xt-fig. 6A) . Similarly th e sing le rid ge in left MI in Eunice
is homol ogous with th e undenticulated rid ge in the left MI in L. glaber. In the representatives
of Diopatra A UDOUIN & MI LNE-EDWARDS and Marphysa Q UATREFAGES a sim ilar arrangement
oflo ngitud ina l ridges in MI has been al so sta te d, but e .g. in Diopatra neapolitana D ELLE CHIAJE
(Text-fig. 6B) the ridges are much sho rte r th an in Eun ice, being tubercul e-like. In the Onuphidae
the rid ges are less prominent , but st ill p resent. In the Lumbrincridac, wh ich have the sy m
metrical jaw appa ra tus es, there is no trace of the remnant ridge of the basal plat e in
right ML

These co mpa ris o ns show that the basic type of the ja w apparatus charact eri stic of the
Recent Eunicidae and Onuphidae evo lved long ago in th e Ordovician or Silurian and the
subseq ue nt evo lu tio n from th e Silurian to Recent in volved o nly sma ll morphological changes:

3 The o ld identificat ion s (mostly do ne by G RU IIE) of the Recent cunicids fro m the Zoological Museum of the
University in Wroc/aw, have no t been verified by the present writer.
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Fig. 6

Diagr ammat ic sketches of the right a nd left MI in: A Langeites glaber n. sp. (Ordovician or Silurian), B Diopatra
neapolitana D ELLE C H IA JE (Recent), eEl/nice cingulata GRUBE (Recent) , DEl/nice col/aris EHRBG. (Recent).

fusion of the basal plate with right MI and the complete disappearance of the denticles in MI
The question arises whether any of the Palaeozoic labidognatha families besides the

Paulinitidae may be regarded as possibly ancestral to Recent Lumbrineridae. The symmetrical
anterior part of the jaw app aratu s (paired MIll) characteristic of the Lumbrineridae has not
been found so far in Palaeozoic labidognaths. It is possible to assume that the Lumbrineridae
evolved from the Paulinitidae. Th e evolution in thi s case involved the disappearance of one
jaw on the left side or th e appearance of one extra jaw on the right side.

Th e conclu sion to be drawn from the above considerations is that three modern familie s
of labidognatha type aro se from the early Palaeozoic Paulinitidae. All the remaining Palaeozoic
labidognatha families viz. the Symmetroprionidae, KaIloprionidae, Ramphoprionidae, Poly
chaetaspidae and Polychaeturidae app ear to have no descendants among the modern labi
dognath s (see Text-fig. 7).
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Studies of the evolutionary changes in the labidognatha jaw apparatuses between Or
dovician and Recent, assuming that labidognaths arose from primary pre-Ordovician placo
gnaths, allow the author to conclude which characters of the labidognath apparatus are to be
regarded as primitive :

Primitive characters : Advanced characters:

r

Laeobasal plate pre sent -

Pulp cavities in MI almos t gaping or Pulp cavities in MI strongly enclosed
slightly enclosed

Intercalary tooth pre sent -

MI tapering posteriorly MI with transverse posterior margin

Basal plate elongated, large Basal plate small, about to disappear 0

lacking

MI denticulated MI smooth

In the light of th e above comparison , one can state that the Symmetroprionidae
(Text-fig. 5J), which are so far th e only labidognatha group with a laeobasal plate pre sent
(otherwise known only in placognatha and ctenognatha groups), are very primitive labidognaths.

Long pulp cavities in MI and a comparati vely large , elongated ba sal plate are charac
terist ic of the Polychaeturidae. In the Polychaetaspidae, which are most varied among the lines
studied, the openings of pulp cavities in MI vary from being almost gaping (e.g. in Kozlo wski
prion brevialatus n. sp .) to much smaller in Polychaetaspis tuberculatus n. sp., P . wyszogrodensis
KOZL. and others. In all the polychaetaspid species th ey are , however, longer than half th e
jaw length. In thi s famil y the left MI and the basal plate taper po steriorly.

In the genu s Ramphoprion the opening of the pulp cavity in MI varie s around half the
jaw length , and left MI is provided with a transverse posterior margin . Thus Ramphoprion
seems to be more advanced in thi s respect than Polychaetaspis.

True prionognatha form s are represent ed by three fossil genera: A traktoprion KIELAN-JAw.,
Xanthoprion n. gen. and Skalenoprion KJELAN-JAW. Atraktoprion is characterized by long,
slender carriers, identical with those occurring in Recent prionognaths, the basal plate is
present , MI are falcate with a long hook, MU paired, symmetrical, MUI single, left , MIV small,
paired, MV single teeth. An almost identical pattern of jaw apparatus prevails in th e Recent
family Lysaretidae (comp. Text-figs. 5N, P), where it occurs e.g . in the genera Aglaurides
EHLERS and Halla COSTA. Th e same type of maxillary apparatus is, however, also met with
in some repre sent ati ves ,of the Recent Arabellidae, where it is characteristic of th e genu s No
tocirrus SCHMARDA, and also of some species of Arabella GRUBE, e. g. A. geniculata (CLAPAREDE).
Otherwise the Recent family Arabellidae is characterized by the symmetrical type of jaw
appara tuses, without th e basal plate and with four to five pairs of jaws (Text-fig. 5M). Such
symmetrical apparatuses occur in Drilon ereis CLAPAREDE, in some species of A rabella, e. g. in
A . iricolor (MONTAGU) and in endoparasitic Labidognathus CAULLERY. Lastly, in some genera
of both Recent families the maxillary apparatuses are ab sent or greatly reduced.

Th e symmetrical type of jaw apparatus, characteristic of the majority of Recent Ara
bellidae, occurs in Ordovician Skalenoprion KIELAN-JAW. (Text-fig. 5 0). Unfortunately,
Skalenoprion is comparati vely poorly kno wn. The basal plate is in Skalenoprion almost
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entirely reduced, fused with the right Ml , MI thus being nearly symmetrical, MU are sym
metrical, while the remaining jaws and the carriers a rc unkn own .

The reduction of th e basal plate, observed in th e prio nognath Skalenoprionidae, is very
similar to that occurring in th e lab idognath Paul initidae. In both families th e basal plate is
almos t entirely fused with right MI , being develop ed as a smooth ridge, MI becom ing sym
metrical.

It is not impossible th at Skalenoprio n, or forms similar to it, gave rise to Recent pri on ogna
tha genera with symmetrical jaw apparatuses. It is difficult to find the direct Pal aeozoic ancestors
of all the Recent pri on ognaths, o ne may however presume that the Lysaretidae, with prevailing
asymmetrical type of jaw apparatuses, arose from the Ordovician A tra k toprion, whereas the
Arabellidae, in which th e symmetrical type of jaw apparatuses prevail, as a rul e arose from
Skalenoprion .

Lastly , the Ordovician famil y Kalloprionidae, which includes th e genera Kalloprion ,
Leptoprion and Euryprion , di splays some features inter med iate between th e pri onognatha and
labidognatha typ es, show ing that both lines deri ve fro m common ancesto rs . None of the
Recent Jabidognaths or pri on ognaths are rega rded as prob abl e descenda nts of the Kalloprio
nidae, but th e representatives of thi s famil y (comp. p. 113) occur in the Devoni an and Permian
of Eur ope and North Am erica.

CONCLUSIONS

The above con siderati on s allow the aut ho r to draw the tenta tive ph ylogenetic tree of
polycha ete jaw apparatuses in Eunicea from Ord ovician to Recent (Text-fig. 7).

Compound jaws, provided with one or mor e ridges of denticles and with gaping pulp
cavities, occur in placognatha ap parat uses and are regarded as primitive (e.g. in Moc!ztyella).
It is accepted that th e evolutio n from Mo chtyeila to Pistoprion involved the dividing of a com
pound jaw int o simple jaws. On th e other hand , the com pound jaws occur also in more ad vanced
type s of jaw apparatuses in th e genera Langeites and Skalenoprion, where right MI (with
enclosed pulp cavity) is fused with the remnant basal plate, thus becoming a compound jaw.
In thi s case, contrary to the evolutionar y line Mo chtyella - Pistoprion , fusion of the jaws
took place , so causing the disappearance of on e jaw. In neither case are there any embryological
data to favour one int erpretation above th e other, however careful morphological ob servation ,
and comparison of fossil form s with Recent ones, led th e author to the conclusion that in th e
evolution of the jaw apparatuses in Eunicea, both fusion and division of maxillary plates
may have taken place.

An especially intriguing fact and on e difficult to understand is that only very few traces
of scolecodonts have so far been rep orted from Mesozo ic and Tertiary deposits in spite of the
extensive micropalaeontological researches in these beds.

If one takes into con sideration th e fact th at mod ern pol ychaete annelids are a highl y
successful and abundant group occur r ing in waters of a ll latitudes, an d that the scolecodonts
a re very common microfossils in the Palaeozoic sed iments, th eir rarity in Mesozoic and Tertiary
formations appears at first sight mysterious.

The present investigati on seems to shed some new light on this que stion . Th ou gh, among
the modern annelids, th e prob oscidial armature occurs in several families, practically only
the Eunicea give th e opportunity for th e jaws to be preserved and iden tified in th e fossil state .
A compari son of early Palaeozoic eunicid jaw apparatuses with Recent ones shows that the
Palaeozoic eunicids have been much more differenti ated and probably more abundant than
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th e Euni cea are tod ay. Eightee n eunicid O rdovician and Silur ian genera are described in the
present pap er. To j udge from th e diver sity of isolat ed jaws which remain for th e tim e be ing
undescribed in th e author's co llectio n and from th e different iation of the detached jaws described
in th e sco lecodo nt lit eratu re, it appear s that th e 18 genera represent but a small fraction of all
the eunicid gene ra which lived in early Palaeozoic, Of 18 described genera, o nly four
(Skalenoprion KIELAN-JAW., A tra ktoprion Ki ELAN-JAW., Langeites n. gen. an d Tetraprion n. gen.)
may be regarded as possibl e ances to rs (or re lated to possi ble ancestors) of mod ern families .

Three mod ern labidognatha families: the On uph idae, Eu nicidae a nd Lumbrineridae,
arose fro m the Palaeozoic Paulinitidae. Th e large majority of jaws in Ord ovician and Silurian
sa mples investigat ed by th e present writer, belong to the Polychaetaspidae. Th is fa mily appears
to have no descendants among mode rn eun icids . Th e same applies to th e Palaeozoic Sym
metroprionidae, Polych aeturidae and Kallo prion idae. T he not numerous Recent fam ily of
th e D orvilleidae appea rs to be the o nly descendant of t he highl y abunda nt (thoug h poorly
recognized so far) cten ognatha genera . All Palaeozo ic placognatha genera have becom e entirely
extinc t.

Lastl y, from th e At ra ktoprionidae, com parat ively rare in Ordovician time, arose th e
Recent A ra bellidae and Lysaret idae.

The large majorit y of Palaeozo ic eunicid lines, aft er th ei r "vi rescen ce period " in th e Or
dov ician-Devonian , have d isappeared without any descend ants. Th e pa laeo nto logica l record
of these groups is far too sma ll to draw any con clus ion as to when maj or extinct ion to ok place.
If o ne however presumes that it occurred successively in the second hal f of th e Palaeozoic
er a, simultaneously with the success ive exti nctio n of trilo bites, numerous brachiop od lin es,
graptolites an d ot hers marine inverte bra tes - the pattern of eunicid evo lutio n obtained wo uld
explain th e eni gmatic lack of sco lecodonts in Me sozoic an d Tert iary deposits.

A no ther reason , wh ich may help to exp lain the sca rcity of scoleco donts in Mesozoic
and Tertiary formations is th at as in th e case of Palaeozoic deposit s, the M esozoic marly
limestone has so far been di ssolved in acids on ly o n a very limit ed sca le. The writer believes
th at if more Me sozoic a nd Terti a ry marly lim estones are d issol ved in acids in sea rch of chitinous
microfossils, our kn owledge of eunicid evolut ion during t hat t ime will be greatly increased.

MOULTING OF JAW APPARATUSES

(Plate 1, figs . 1- 2)

Although the development of numerous Recent species of polycha ete annelids has been
stud ied, observations on th e ontogen y of t he jaw apparatuses have been made o nly rarely.
The larval jaws of the Onuphidae, Eunicidae and Lu mbrineridae have been mentioned or
described by KROHN a nd SCHNEIDER (1867), CLAPA REDE and METSCHNIKOV (1869), WILSON
(1882), BORRADAILE (1901), MONRO (1924), HERPIN (1926), AIYAR (1930), KRISHNAN (1936) ,
OKUDA (1946) , A LLEN (1951 , 1953, 1959) a nd ot hers. Th e co mmo n feature of jaw development
in all th e studied cases is th e sequence of th e a ppearance of parti cul a r elements: first to appear
a re the mandibles, t hen MU and MIll , a nd lat er the ca rr iers, M IV, MY a nd lastly MT.

As far as th e wri te r knows there are no observat ions on the development of jaw appa
ratuses in th e Arabellidae and Lysaretid ae. With rega rd to the Dorvilleidae, th e embryology
of Ophryotrocha puerilis CLAPAREDE & M ETSCHNIKOV has been stud ied by various authors;
KORSCHELET (1893) and BONNIER (1893) deal t with t he jaw developm ent in detail. Both authors
obse rved th at in th e o ntogeny of th is species occasionally occ urs th e biram ou s type of max illae,
Pal aeontologia Poloni ca No 16 4
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different from that whi ch usually occurs in O. puerilis . KORSCHELET has regarded these biramous
jaws as an example of atavism (Ruckschlag), BONNIER on the contrary was of the opinion
that th e biramous jaws represent the mode of growth. As a new (posterior) branch appears,
the individual loses th e older one (anterior) . Unfortunately, as the jaw apparatus of Ophry
otrocha differ s strongly from those in other Eunicea , the observations on its mode of growth
cannot be rel event for understanding th e mode of growth of other eunicid lines.

Only few and inaccurate observations have been made on the growth of the jaws, once
they are complete . ·EHLERS (1864-68) stated th at in one adult specimen of Eunice harassii
AUDOUIN & MILNE-EDWARDS, the jaws were ent irely transparent, white, soft and vesiculate,
and interpret ed this as a result of th e moulting process. Similarly HERPIN (1926) when describing
the larval development of Eunice harassii , and recording great differences in the jaw apparatus
of the larval and adult forms , stated (p. 140) : "De tell es modi fications dans des piec es chiti
neuses eveillent l'idee d'une mue-' . HEIDER (1922, 1924) studied t he change of the jaws in Dor
villea, recorded by him as Staurocephalus, an d obse rved that this occurs in a different way
than in Eunice. The difference has been summarized by him as foll ows (1924, p. 259) : " Im
einzelnen besteht zwischen dem Zahnersatz bei Staurocephalus und bei Eunice der Unterschied ,
dass bei ersterer Form die neuen Zahnchen in forrnlichen Zahnsackchen unter den alten Zahnen
ausgebildet werden, nach deren Verlust sie offenbar sofort emporrucken, wahrend bei Eunice
nach der Abwerfung der alten Kiefer die neuen erst gebildet werden miiss en".

The present writer ha s seen in the collections of the British Museum (Natural History)
one specimen from Capetown (B.M. No. 1959.4. 1. 95) determined by DAY as Aglaurides
fulgida and then reidentified by Dr. N . TEBBLE, during the writer's stay in the Museum, as
belonging to Halla parthenopeia DELLE CHIAJE. This specimen has soft , brown jaws, without
the rows of additional chitinous plates, usually occurring on both sides of the jaws in Halla
parthenopeia. Within 15 sp ecimens of the same species from the Gulf of Naples, examined
by the present writer, one figur ed on Plate I, fig. 4, ha s the jaw apparatus incompletely dif
ferentiated (Z .Pal. No.An.H.13). The carriers and additional lateral plates are lacking. Only
the denticulated ridges of individual jaws are brown and prominent, otherwise the shape of
the jaws is not defined , and they are not differentiated from the transparent cuticular layer
wh ich covers the stomodeum. A completely formed jaw apparatus of the same species is figured
on Plate I, fig. 5 for compari son .

The above discu ssed specimens of Halla parthenopeia with soft and incompletely dif
ferentiated jaw apparatuses, as well as the specimen of Eunice harassii described by EHLERS,
are recognized by the present writer tentatively as a result of the moulting process. This however
is only indirect evid ence of the moulting of the jaw apparatuses and as far as the writer knows,
the true moulting process has so far not been observed in Recent Eunicea .

Within the numerous representatives of Ordovician and Silurian labidognatha and
prionognatha species described in the present paper , the writer has examined jaw apparatuses
or detached jaws (MI), which show a considerable range in size. For example, in Paulinites
polonensis n. sp. the length of MI vary between 0.2 mm . and 2 mm. , in Langeites glaber n. sp .
between 0.81-3.25 mm. and in Polychaetaspis tub erculatus n. sp . between 0.37-2.10 mm.
The smallest jaws are, however, entirely formed and, as a rule , of the same pattern as the largest
ones, and do not bring a ny new data on the mode of growth of the jaw apparatuses in these
types. No evidence of moulting in labidognatha and prionognatha types has been offered by
fossil material.

In contradistinction to the fossil labidognatha and pri on ognatha apparatuses there is
some evidence of moulting in placognatha type. In the collection of jaw apparatuses and de-
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tached jaws of placognatha type studied in the present paper, sporadically specimens have
been found consisting of two jaws of identical shape, arranged one under the other in the form
of a cone in cone. Half a dozen of such specimens (mostly single jaws) were found , two of them
are figured on Plate T, figs. 1 and 2.

The specimen figured on Plate I, fig. 1, is an incomplete apparatus of Mo chtyella cristata
KIELAN-JAw. consisting of right and left Ml, somewhat depressed, joined together, each having
a jaw of similar shape in the pulp cavity. The apparatu s is bro wn-yellowish, somewhat transpa
rent and the denticulated ridges of the incipient jaws are clearly seen in the photograph taken
in a transmitted light.

Specimen figured on Plate I , fig. 2, is the left MI of Mo chtyella sp. with an incipient jaw
III the pulp cavity.

The above described examples show that the jaw apparatuses of Mochtyella and probably
of all the representatives of placognatha type underwent a process of moulting.
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Superfamily EUNICEA GR UBE

Family MOCHTYELLIDAE novo

Diagnosis. - Asymmetrical jaw appa ratuses of placognat ha type, consist ing of jaws
with gaping openings of th e pul p cavities in the posterior pa rt and two rows of teeth in th e
anterior part. Seri es of lat eral teeth fo rming two ch a ins on bot h sides o f the post eri or pa rt
of the apparatus are, as a rul e, present (unknow n in Vistulella). Carriers lacking. Basal and
laeobasal plates a re elo nga ted jaws, shorter (lol/g .) th an M I ; M 11 if present is single right.
Intercalary a nd laeo int ercalary teet h sometimes present. In Mochtyc lla po ste rio r part con sists
of compound jaws, in Vistulefla and Pistopr ion of simple jaws.

Discussion. - The fa mily is erected to include th e gene ra : Vistulella KIELAN-JAW ., 1961 ,
Mochtyella KIELAN-JAW ., 196 L an d Pistoprion nov. The differences between the here a tt ri
buted genera are comparatively great , and concern in the first place th e occur rence of
compound jaws in th e po ste rior part of the apparatus of Mochtyella, whi le in Pisto
prion and Vistulella instead of two compound jaws th ere are respec tive ly five an d six simple
jaws. The differen ces bet ween so me representatives of th e genera in questi on , e .g. Moch tye lla
trapezoidea n. sp . and Vistulella kozlowskii KIELAN-JAw. a re very great inde ed a nd a case cou ld be
made for their att r ibut ion to separate fa mi lies. H owever the st ructure o f Pistoprion n. gen. ,
which in some respect s is int er med iat e bet ween t he gen era Mochtye lla and Vistulella , indi cat es a
clo se relationship of th e her e ass igned gen era . T he par ataxonomic species, regarded as co ngeneric
with Mochtyella or Vistulefla , describ ed by HINDE (1879, 1880), STAUFFER (1933, 1939), ELLER
(1941 b, 1942, 1944, 1945, 1946, 1955) from th e Ordovician-Devonian of No rth Am erica and
Europe, ha ve been previou sly di scussed by the present writ er (K IELAN-JAWORowSKA, 1961).
In addition, so me representatives of the parataxonornic genus Stauro cephalites, cons ide red
as co nge neric with Vistulella or Pis toprion have been described rece ntly by ELLER (1964) from
the D evonian of O hio .

Genus MOCHTYELLA KI ELAl':-JAWOROWSKA, 1961

Type species: Mocht yella cristata KIELAN-JAWOROW SKA, 1961.

Diagnosis. - Jaw apparatus co nsisting of two compound jaws in t he poster ior part
(right a nd left MI ), chains o f lateral teet h covering so mewha t M I dorsall y an d 5- 8 pairs
of anterior te eth . Right M I provided, as a rul e, with three ridges of den t icles: basal rid ge,
main rid ge and seco nd rid ge. Basal ridge dent icula ted or smooth, ma in ridge denticul at ed , second
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ridge denticulated , smooth o r lacking. Left MI provid ed with two ridges of denticles: laeobasal
ridge and main ridge. Laeobasal ridge longer than th e basal ridge.

Species:

j
M Ocht)'ella cristata KIELAN-JAW.
Moch tye lla polonica n. sp.

Group of Mo chtyella cristata
Mochtye lla sp . a
Mochtyella sp . b

j
M Ochtyella trapezoidea n. sp.

Group of Moclityella trapezoidea Mo chtyella sp . c
Mo chtyella sp . d

Stratigraphic and geographical range. - Ordovician-Carboniferous; Europe, North
America. It has been stated by the present writer (KI ELAN-JAWOROWSKA, 1961) that Mochtyella
is restricted to th e Ordovician . However, furth er inve stigations ha ve shown that some represen
tatives of Mochtyella (the M. trapezoidea group) occur in p resumable Silurian boulders .
Moreover, Staurocephalites alt erostris ELLER and S. aequilateralis ELLER, described by SYL
VESTER (1959) from the Upper D evonian and Mi ssissippian of Central Mi ssouri, are in the
light of the present investigations probably compound right MI of Mochtyella sp. (M. trape
zoidea group). To j udge from SYLVESTER'S figures (I. c., Plate 6, figs. 27 and 32) th ey are provided
with basal ridges. The o rigina l speci mens of S. aequilateralis ELLER and S. alterostris ELLER,
de scribed by ELLER (1955) from th e D evoni an of Mich igan, are - as it appears from ELLER'S
figur es - simple jaws, a nd so cannot be regarde d as co ngeneric with Mochtyella.

Discussion. - Moclityella KIELAN-JAWOROWSKA d iffers fro m the remaining representatives
o f the Mochtyellidae in having co mpo und jaws in the po sterior part of the apparatus , whereas
in Vistulella and Pistoprion th e posterior pa rt consists of simple jaws (comp. Te xt-figs. 5 A, B, C).
The right co mpo u nd jaw of M oclityella, p ro vided with three r idges of denticles (in M . tra
pezoide a two ridges), is regarded as hom ologous with th e three simple right jaws of other genera,
ba sal rid ge being homologous with the ba sal pla te, main rid ge with right MI , and the second
rid ge with right MII. Similarl y left MI of M ochtyella is regarde d as homologous with the two
simple left jaws of Pistoprion and Vistulella, laeobasal ridge being homologous with the 1aeobasa l
plate and the main ridge with left MI.

Within the representatives of Mo chtyella th e wr iter ha s recognized two groups of species.
In the Mochtyella cristata group, MI are comparati vely flat , right and left slopes of both M I
moderately steep, while in th e M. trapezoidea group Ml are strongly compressed laterally,
provided with ver y stee p slopes, in lateral views wide a nd subtrapezo id . In both groups there
is a tendency in the right MI toward s th e di sappear ance of so me ridges. In the first group of
spec ies, the mo st prom inent rid ges in right M I occur in th e Middle Ordovician Mochtyella
cristata . In M ochtyella polonica both th e basal ridge a nd seco nd ridge are denticulated and
di st inct , but comparat ively shorte r than in M . cristata. In Mo chtyella sp. a, the basal ridge
is developed as an undent icul at ed r idge, while th e second ridge is denticulated , but is very
sho rt. La stly , in Mo chtyella sp. b, the seco nd rid ge is smooth, developed as a fold at the anterior
part of th e jaw, whi le th e basal ridge is a lmost smooth, o nly very indi stinctly crenulated.
Unfortunately, th e st ratigraph ic ranges of Mo chtyella polonica and Mochtyella sp. a arc
unknown. As Moclitye lla sp. b is presum abl y of Silurian age, o ne can tentatively assume that
the observed morphologica l cha nges a re in acco rd ance wit h th e st ra tigraphic success io n. The
representati ves of t he Moclitye lla trapezoidea gro up are presumably of Silurian age . Here the
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reduction of particular ridges was greate r than in th e M. cristata group. In Mo chtyella sp. c, the
second rid ge is develop ed as a lon gitudinal , comparatively long, stra ight, smooth ridge, while
the basal ridge is denticulated . In Mo chtyella sp. d, th e second ridge is smooth, but shorter
than in Mo chtyella sp . c, and ba sal ridge indi stinctly crenulated. Lastly, in M. trapezoidea,
the second rid ge is lacking and th e basal rid ge is almos t smooth (see al so p.43).

Mochtyella cristata KmLAN-JAwoROWSKA, 1961

(Plate I, fig. 1; Text-fig. 5A)

1961. Mo chtyella cristata n. sp. ; Z. KIELAN-JAwORowSKA, On two Ord ovician polychaete. .. , p.248. PIs. 5-7.

Discussion. - M ochtye/la cristata ha s been described in detail by the writer in 1961 ,
and its jaws were numbered by Arabic numerals. The new notations for individual jaws a re
identical with th ose given for M. polonica on Text-fig. 1A. Accord ing to the present investiga
tions, M . cristata is restricted to th e Middle Ordovician (?Kukrus e Stage or Idavere Stage
of Estonian seque nce).

Mochtyella polonica n. sp.

(Plate 1II, fig. I ; Text-fig. 1A)

Type specimen: Incompl ete jaw appara tus : right and left MC incomplete chain of left lateral teeth and 8 left
anterior teeth , No. 0.344/1, f igured on Plate Ill, fig. I.

Type horizon and locality : Erra tic bould er No . 0. 344 of unknown age (Ordovician or Silur ian), Mochty, province
of Warsaw.

Derivation of the name: polonica - occurri ng in Poland .

Diagnosis. - MI pointed anteriorl y. In right MI : basal ridge minutely denticulated ,
extending for 0.17 of jaw length , second ridge arra nged in front of mid-length of the jaw,
co nvex outwa rds, equa l to 0.1 8 of jaw length , with very small denticles. In left MI: laeobasal
ridge extend ing for less th an half of jaw length . Right MI sh orter (long. ) than the left MI.
Unestablished (?9) number of smoo th, slende r, lat eral teeth , arranged into chains. Unestablished
(?8) number of anterior teeth decreasing in size anteriorly . First anterior tooth fits tightly int o
the anterior margin of MI, remaining ones fittin g each other tightly fo r half their lengths.
Openings of pulp cavities of the anterior teeth subrecta ngular.

D enticle formula :

Left MI:
Laeob asal ridge 11
Main ridge 12

Right MI :

Basal rid ge 9
Main ridge 10-13
Second ridge 7

Material. - In addition to th e type specimen, the re is one incomplete jaw apparatus
from th e boulder No. 0.344 and on e right MI with fragmentary anterior teeth from the boulder
No. 0.430. Age of both boulders un known (Ordovician or Silurian) .

Description. - Length of MI var ies between 0.6- 1.0 mm.
Right MI in dorsal view is a st ro ngly elonga ted jaw, four tim es longer than wide , with

pointed anterior margin. Outer and inner margins are directed subposteriorly, po sterior margin
rounded . A series of 10-13 denticles decreasing in size posteriorly extends along th e mid-line
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of the jaw. In front of th e first denticle there is a subtriangu lar area, directed oblique ly down
wards. Basal ridge is very narrow an d faint , provided with 9 indist inct, very small denticles.
The len gth of th e basal rid ge is O. 17 that of th e jaw. To the rear of th e last denticle of th e basal
ridge th ere is a short, undenticulat ed rid ge, di rected postero-med iall y toward s t he main ridge.
The seco nd ridge is arranged on th e left slope,j ust in front of mid-length of th e jaw. It is directed
subpos teriorly, somewhat co nvex outwards. The length of th e second ridge is 0.1 8 th at of th e
jaw. It is provided with 7 denticles, whi ch are longer a nd more d istinct th an th ose of the ba sal
ridge.

In the type specime n (Plate lIT, fig. I j ), the right margin of the right M I is poorly defined ,
an d th e jaw gradua lly passes in to a strip of cut icule whic h is att ac hed to it.

In left lateral view, the jaw is longer d istally than proxima lly, th e anterio r ma rgin bein g
direct ed postero-medially, the main ridge running subparallel to the outer mar gin , th e posterior
margin being rou nd ed. The seco nd r idge appears in thi s view stra ight, di rected posteriorly.
In right lateral view, th e an te rior and outer margins are prolon ged anteriorly into a pointed
end, th e ante rior margin is di rect ed oblique ly postero-m ediall y, main ridge running subparallel
to th e outer mar gin, po ster ior margin being rounded. Basal rid ge is d irect ed subpos ter iorly,
arran ged closer to th e outer margin th an th e main ridge .

In ven tra l view : along th e mid dle of the jaw th ere is a fur row wit h dee p pit s associated
with the den ticles of th e main ridge; th e fur rows associated with the basal a nd second ridges
are narrow and sha llow.

Left MI is somewha t longer than th e r ight M L In dorsal view it s anterior-pa rt is slightly
bent outwards. A series of 12 denticles, decreasing in size posteriorly, extends nearly the full
length of the jaw. To th e rear of th e last dent icle the re is a sma ll, flat space . The laeobasal ridge
is lon ger than the basal rid ge, p ro vided with 11 dent icles. T he denticles of th e laeobasal ridge
are lon ger th an th ose of th e seco nd and ba sal ridges . Th e laeobasal ridge extends for almost
half of the jaw length . In t he type specime n (Plate I H, fig. I b) in front of the laeobasal rid ge
there is an irr egular st rip of th e cuticul e, a ttached to t he jaw. In right lateral view, the anterior
margin is directed oblique ly postero-rned ially, the jaw so mewhat tapering posteriorl y, th e
posterior ma rgin being ro unded . On th e right slop e there are some longitudinal thread-like
lines. In left lateral view th e anterior mar gin is di rected obliq uely, the jaw tap erin g somewhat
posteri orl y, th e pos te rior mar gin rounded . In ventra l view , t he boundary between th e furrows
of th e main ridge a nd laeobasal ridge is developed as a prominent rounded ridge. Th e laeobasal
rid ge is more di stinctly separated from th e main ridge, tha n individual ridges in t he right MI.

La teral teeth : Tn the type spec imen, an inco mplete left chai n of lat era l teeth is preserved ,
ad heri ng to the left slope of left MT, in front of the basal rid ge. N ine lateral teeth a re preserved
in thi s chain. They are co mpa rative ly lon g, subtr iangula r, ad hering to each other at th eir bases.
Some imperfectl y preserved lat eral teeth have also been preserved in speci men No . 0.344/2;
th e exact number of lateral teeth is un known .

Anterior teeth are preserved in th e type speci me n, associat ed with left ML They are com
paratively large teeth , decreasing in size anteriorly. T he first tooth from beh ind fits tightly
into th e anterior ma rgin of th e left MI (co mp. Plat e rIT, fig. I d), the remaining o nes fitting
each oth er tightly a t outer margins fo r half the lengt h of th e tee th, the tips rema ining free.
In vent ral view (co mp. Plat e Ill , fig. I c) onc can see wide su brectangular open ings of pulp
cavities of partic ular tee th . T he exac t number of teeth is undefined (?8) .

Discussion. - Mochtyella polonica n. sp. differs fro m M . cristata K IELAN-JAW . in hav ing
both right and left M I more st rongly pointed anteriorly, and in having smaller a nd less prominent
basal and seco nd ridges in right M l. T he greates t simi larities con cern th e left MI whic h, however,
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has a laeob asal rid ge compar ati vely sma ller and .not so dist inctl y separated from the main
ridge. Further differences con cern th e lat eral teeth , whic h in M. polonica are smooth and more
elongated, while in M . cristata they ar e dent iculated . The number of anterior teeth is not
establi shed in a ny of th e here discu ssed species, but it appears th at there were 5 pairs of anterior
teeth in M. cristata and ?8 in M. polonica. Anterior teeth of M . polon ica are smooth, and
in M . cristata denticulat ed .

Mochtyella sp. a

( Plate IV, fig. 1)

M ateria l. - Single right M I, No . 0.178/10, n om th e errat ic boulder N o . 0. 178 of
u nk nown age (Ordovician o r Silur ian), Mochty, pro vince of Warsaw.

Description. - Right M I is an elongat ed jaw, 0.7 mm. long, which slightly widens
po steriorl y in dorsal view . Anterior ma rgin is pointed , outer a nd inner margins subpa rallel,
posterior margin rounded , notched op pos ite the left slope . In main ridge th ere are 18 denticles
decreasing in size pos teriorly. Basal ridge is undenticulated , p romi nent, d irected posteriorl y,
extendi ng for 0.21 of jaw length up to the poster ior margin. Between the basal ridge and the
posterior part of the main ridge there is a deep, longitudinal furrow, del imited on the left side
by a sharp, longitud inal edge . Second ridge exte nds in the midd le of the anterior half of th e left
slope, for a d istan ce of 0.2 of the jaw length . It is di rected subposterio rly and expressed only
by th e presence of 9 minute denti cles. In right lateral view, th e distal part is st rongly elongated
a nteriorly into a poi nted end, th e anterior margin being di rected oblique ly postero-medially.
The bou ndaries between th e dent icles in th e anterior part of the jaw are prolon ged onto the
right slope . The basal r idge a nd po sterior furrow are very prom inent. ]n left lateral view the
di stal part is st ro ngly prol onged an te riorly, t he ma in ridge su bparallel to th e outer margin,
posterior ma rgin di rect ed transversally. 1n ventra l view th e fur row of pit s associated with the
denticles of th e ma in ridge run s along the mid-l ine of th e jaw, the fur row s associated with the
ba sal and seco nd rid ges a re very faint.

Discussion. ,- Moc htye lla sp. a d iffers from M . polonica n. sp . in having the basal ridge
undenticulat ed a nd associated with the furrow on its left side , and in the pr esence of an edge
close to the posterior part of th e dent ary. Th e seco nd ridge is arranged more anteriorly than
in M . polonica and is somew ha t lon ger.

Mochtyella sp. b

(Pla te IV, fig. 2; Pla te V, fig. 4)

Material. - Several isolat ed righ t M I from th e boulders Nos . 0.441 and 0.466. Age
of the boulder 0.441 is determined tentatively as Silur ia n.

Description. - Length of th e r ight MI var ies betw een 0.7 and 1.9 mm. R ight M1 in
dor sal view narrows posterio rly. Anterio r margin is arch ed. Outer and inn er margins converge
somewhat posteriorl y, being slightly incurved in th e middl e of-the jaw length . Po sterior margin
is rounded , with a not ch opposi te th e left slope. A ser ies of 16-1 8 denticles, decreasing in size
posteriorly, extend s alon g the middle of th e jaw. To the rear of th e last denticle there is a pro
minent rounded r idge, di rect ed pos tero-laterally. Basal rid ge is equal to 0.18-0.20 of the jaw
length. It is pr ominent , di rect ed subpos teriorly, somewhat con vex outwards, indistinctly
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cre nulated or undenticulat ed. Between th e basal ridge a nd th e posterior par t of the ma in ridge
th ere is a longitudinal furrow, delimited o n th e left side by a sharp edge . Second ridge is very
small an d indi st inct , developed as a short fold o n th e left slope, d irect ed postero-lat erall y.
In th e left lat eral view th e a nte r ior margin is po inted , posterior ma rgin d irect ed transversally ,
outer margin subparalle l to th e main ridge, basal r idge very prominen t. In left lateral view,
th e seco nd ridge is more visible th an in dorsal view, th e posterior margin broadly rounded.
In ventral view, th e furrow with pit s associated with th e denticles of the main ridge, is deep
and distinct, th e furrows associated with the basal and seco nd ridges are very faintly marked.

Discussion. - M oclztye!la sp . b differ s from M . polonica n. sp. in having a smooth and
indi stinct second rid ge, developed as a shor t, obliquely arranged fold and in having an in
distinctly crenulated or undenticulat ed basal ridge . It rem ind s one of Mo chtyella sp . a in the
struc ture of th e ba sal rid ge, but d iffers fr om the latter in having a differently sha ped second
ridge a nd a somewhat different outline of th e r ight Ml (narrowin g posteri orly).

Mochtyella trapezoidea n. sp.

(Plate V, figs. 1-3)

Type specimen: Jo ined right an d left Ml , separated, while they were being drawn, No. 0 .178/15, figured on
Plate V, fig. I .

Type horizon ami locality : Erra tic boulder No . 0 .187, ascert ained tentatively as Siluria n, Moc hty, province
of Warsaw.

Derivation of the name: Gr. trapeza - a four legged tab le, trapezoidea alludes to the subtrapezoid shape of the
right and left MI in inner lateral views.

Diagnosis. - Right and left MI st rongly co mpressed lat erally with stee p slopes . In inner
lat eral views both righ t an d left M I na rrowing posterior ly, with stra ight anterior margins
direct ed po stero-rned ially. Basal ridge equa l to 0. 28 of th e jaw length , undenticulat ed or
indi stinctly cren ulated . Second ridge lackin g. Laeobasal ridge prominent, denticulat ed , equal
to half th e length of left M I. A nterior teeth impe rfect ly kn own , provided with two tips.

Denticle formula :

Left MI:

Laeobasal ridge 9

Main ridge 12

Right MI:

Basal ridge indis
tinctly crenulated

Main ridge 12-13

Material. - In add ition to th e type spec imen, join ed right and left MI have been found
in th e boulder 0.439, a nd isolat ed right and left Ml in th e boulders 0.1 87, 0.159, 0.301
a nd 0.466 (with fragmenta ry an terior teeth).

Description. - Length of th e right MI of th e type speci me n is 0.78 mm. , length of th e
isolated right and left M [ varies bet ween 0.6-1 mm .

Right M J is a jaw st ro ngly co mpressed lat erally, co mpara t ively narrow in dorsal view,
wide in right and left lat eral views. Jn dorsal view th e jaw is rounded ante riorly , outer and
inn er margin s ar e directed posteriorl y, subparaIlel, th e posterior margin is directed transversally.
First dent icle is lon ger th an th e remaining ones, which decrease in size po steriorly. A series
of denticles decreasing in size towards the posterior, extends for 0.9 of th e jaw length . First
dent icle is defin itely lon ger th an the remaining on es. To th e rear of the last denticle a short
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(long.) rid ge runs up to th e posterior margin . Basal rid ge is equ al to 0.25 of the jaw length ,
very prominent, smooth or ind istinctly crenul at ed . Between the basal r idge and the posterior
part of the main rid ge, th ere is a very deep furrow . Second ridge is lacking. In left lateral view
the jaw is very wide in th e anterior part and tapers somewha t po steriorly. The anterior margin
is straight, directed po stero-medially, po sterior margin rounded . In right lateral view th e jaw
is similarly shaped as in left lat eral view, to th e rear of th e first denticle th e jaw is somewha t
deepened , basal rid ge is di rect ed subp osteriorly, very prominent. In ventral view the opening
of the pulp cavity is comparat ively narrow, th e pulp cavity very deep , th e furrow associated
with the basal ridge well visible.

Left MI is somewha t longer th an th e right MI, stro ngly compressed laterally. In dorsal
view, the a nterior margin is a rched, outer and inner margin s run subpara llel, co nverging
some wha t po steriorly, t he posterior margin rounded. A series of 12-13 denticles extends
along th e mid-line of th e jaw. First denticle is th e longest a nd twi sted out of alignment with
the other denticl es. To th e rear of the last denticle, a rounded ridge runs up to the po ste rior
margin . The length of th is ridge is equal to 0.14 th at of th e jaw . The laeobasal ridge, provided
with 9 denticles, extends fo r half of th e jaw length . In right lat eral view th e jaw is similar ly
shaped as th e left MI, wide a nte riorly, tap erin g posteriorly with straight, anterior margin
directed postero-Iat erally, poster ior margin rounded. Tn left lat eral view th e laeobasal rid ge
and po sterior part of th e main r idge are arranged parallel, the base of th e first denticle is pro
longed as a rounded rid ge along the anterior margin. To th e rear of th e first denticle the jaw
is somewhat deepened. In ventra l view the ope ning of the pulp cavity is comparatively narrow,
the pulp cavity very deep , th e furrows associated with th e main and laeobasal rid ges well defined ,
separated by a rounded r idge.

Anterior teeth : In the pulp cavity of th e right MI of specime n N o . 0.466/1, figured 011

Plate V, fig. 3, three (third one broken off) anterior teeth are housed. They are poorly pr eserved ,
one may, however , recognize th at th ey are comparati vely long. Each tooth is provided with
one lon ger a nd one (or two) shorte r tips.

Discussion. - Mochtyella trapezoidea n . sp . differ s from M . cristata and M. polonica
in the first place in th e sha pe of th e right and left MI, which are strongly compressed laterally,
in the presence of an undenticulated basal ridge and in th e lack of th e seco nd rid ge. In the sha pe
of right MI M. trapezoidea recall s th e imperfectly kn own spec ies, described here as Mochty
el/a sp . c a nd Mochtyella sp. d, differing from th em only in details (co mp. pp. 43 and 59).

Mochtyella sp. c

(Plate IV, fig. 3)

Material. - Isolat ed right MI from th e boulders 0 .301, 0.308 and 0.442; th e boulder s
No. 0 .308 and 0.442 are presumably of Silurian age.

Description. - Length of th e right MI varies between 0.8 and 3.0 mm . Right MI is a jaw
stro ngly compressed lat erally, provided with 13-17 denticles in th e main ridge, and 8 denticles
in the ba sal ridge. Basal rid ge exte nds for 0.23 of th e jaw length . The second ridge is developed
as an undenticulated , st ra ight, very narrow ridge, exte nding fo r 0.3 of the jaw length. Anter io r
margin is arched , posterior one provided with a notch opposit e the left slope and a round ed
process in the prolongation of th e dentary. In some specimens th e denticJ es of the basal rid ge
are worn, while the second rid ge is indistinctly crenulat ed . In lateral views the jaw is very
wid e anteriorl y, so mewha t taperin g posteriorly, anterior margin is straight, directed po stero-
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medially. In ventra l view, th e furrows associated with th e main and basal ridges are distinctly
separated .

Discussion. - Mo chtyella sp. c reminds one of M . trapezoidea 11. sp. in having MI strongly
compressed laterally. It differs from M. trapezoidea in having a lon ger and denticulated basal
ridge and in the pre sence of a comparatively long, undenticulat ed second ridge, which is lacking
in M . trapezoidea.

Mochtyella sp . d

(Plate IV, fig. 4)

Material. - Isolat ed right MI from th e boulders N os. 0.98, 0.410 and 0 .446. Age
of the boulder 0.410 has been recognized as Silur ian (Lower Ludlow).

Description and comparisons. - Right MI is similar to M . trapezoidea and Mochtyella sp.
h, but differs from M. trapezoidea in th e presence of a sho rt seco nd ridge, extending for 0.14
of th e jaw length and in th e presence of a sho rte r basal ridge. From Mo chtyella sp. c it differs
in havin g a definitely shorte r second rid ge and indi stinctly crenulated basal ridge. It is wider
in relat ion to th e length than MI of M. trapezoidea and Mochtyella sp. c.

Genus Pistoprion novo

Type species: Pistoprion transitans n. sp.
Derivation of the name: Gr. pistos - au thentic, pure, prion - a saw.

Diagnosis. - Jaw apparatus con sistin g of a basal plat e, laeobasal plat e, right and left MI,
single right MII, about 8 pair s of anterior teeth and poorl y known chai ns of lateral teeth .
Intercalary tooth present , laeointercal ar y tooth (in th e type species) lacking. Basal plate extending
for O. 2-D.5 of the length of th e right MI, arran ged in an incurvature of the outer margin
of right MI. Laeobasal plat e longer than th e basal plat e. Left MI equa l in length to a joined
right MI and MU.

Stratigraphic and geographical range. - Known from th e erra tic bou lders of unknown
age (Ordovician or Silurian) of Poland.

Species:
Pistoprion transitans n. sp .
Pistoprion sp . a
Pistoprion sp. b
Pistopr ion sp. c

Discussion. - Pistoprion n. gen. is very similar to Mochtyella in the arrangement of th e
jaws in th e posterior part of th e apparatus, and particularly to M. cristata KIELAN-JAW. In the
case of young specimens of e.g . Pistoprion transitans n. sp . and M . cristata KIELAN-JAW. it
is sometimes difficult to decide, to which of th e mentioned species th ey should be assigned.
If the delicate pellicle which join s th e jaws of th e apparatu s of P. transitans is preserved, and if
the chitin of th e jaws is very fine and tran sparent , th en the laeobasal plat e and left MI joined
togeth er or th e joined basal plat e, right MI and right MU resemble respective jaws in M. cristata,
i.e. the compound left MI and right Ml. However, the adult specimens of P. transitans and
M. cristata differ distinctly in th at in Pistoprion each jaw is provided with its own pulp cavity,
whereas in M ochtyella instead of sepa rate jaws th ere are only ridges of denticl es in on e compound
ja w, provided with one common pulp cavity .
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Pistoprion , on th e othe r hand , resembles Vistulella (co mp. Text-figs. SA- C) in th e presence
in th e posterior part o f th e appa ra tus o f simple jaws, pr ovid ed with ga ping pulp ca vities. It
differ s from Vistulella in th e a rra nge me nt o f jaws. Basal plat e a nd laeobasal plate are in Pistoprion
co m pa ra t ively sma ll, a rra nged in th e incurva tures of t he o uter margin s o f right and left M I
respe ct ively, a nd di stinctl y sho rte r th an right and left MI, whi le in Vistulella th e basal a nd
laeobasal plat es are a lmos t as long as r ight M I, a re pr ovid ed with co mparat ively long denticles
a nd cover r ight a nd left M I so mewha t dor sall y. Moreover , right MU is in Pistoprion a single
ar cuate jaw , arra nged in fro nt of t he a nte rio r ma rgin o f th e right MT, wh ereas in Vistulella,
in place of th e right MII , th er e a re two separate j aws, ca lled right MUa and r ight MUb, a nd
rega rded as homol ogou s with right M 11 in Pistoprion . C hai ns of lat eral teeth , whi ch occur in
Pis toprion have so far never been fou nd in Vistulella, Fur ther d ifferences co nce rn th e number
of a nte rior teeth a nd th e lack of a laeoi ntercala ry tooth ivi P istoprion . As however th e anterior
teeth a nd the left side o f th e apparat us are so far kn own in Pistoprion o nly in th e type species,
on e ca nnot be sure wh ether these differ ences a re in fact o f taxonomic character.

Pistoprion transitans n. sp.

(Plalc Ill . fig. 2; Platc VI. fig. 2 ; Platc VII . figs. 2-3 ; Text-fig. 5 il)

Type specimen: Inco mplete ja w apparatus (wit hout basal plate and la te ra l teeth), No . 0 .2 13/ 1, figured on
Pla te VI, fig. 2.

Type horizon and locality: Erratic boulder No . 0 .213 , of unk nown age (O rdovicia n or Siluria n), Za kroczym ,
pro vi nce o f Wa rsaw.

Derivation of the name: LIt. trans - prefix meaning across, transitans - intermed iate be tween the ge ne ra
Vistulella a nd M oclttye llu,

Diagnosis. - Basal plate ex tends for 0.4 of th e length of th e righ t MI. Right Ml sub
rect an gul ar, tapering pos te riorly. Right M 11 arcua te , wit h deep big ht on th e post er ior margin
a nd a narrow sha nk d irected poster io rly. Intercalary tooth present. Laeobasal plat e exte nds
for half th e length of left M I. Laeointcr cala ry tooth lack ing. Left M I bent anteriorly outwa rds.
A subtra nsversa l, arcua te, unde nt icu lated ridge a rra nged in the a nte rior part of left Ml , in
front o f th e rid ge o f denticles. Openings o f pulp cavi t ies o f a ll the jaw s (includ ing basal a nd
laeobasal plat es) ga ping. Eight pa irs o f a nte rior teeth inc reasing in size a nter ioriy . The length
of t he series of anteri or teeth equa l to a bo ut three qu art er s th at of th e posteri or jaws. U n
establ ish ed number of tri a ngul ar, lat er al teeth , joined int o lon gitudinal cha ins .

Denticle formula :

Laco basal a nd basal plates
Mr
Mlr

14
14-1 6

12
12- 14

12

Material. - In ad di tio n to th e type specimen, th ere are inco m plete jaw appar atuses
and joined jaws from th e boulder s Nos . 0 . 140, 0 . 147, 0. 265, 0 .279 a nd 0 .349 .

Description. - Comparatively sma ll ap paratuses; length of the ent ire a ppa ra tus with
anterior teeth of th e type specimen is 0.54 mm ., th e maximum length of MI reaching 0.6 mm .

The ent ire a ppa ra tus is wides t across th e most anteri o r pa rt o f th e left MI a nd right MlI.
a nd th en tapers both an te rio riy a nd posteriorl y. In occlusio n th e ridge of the laeobasal plate
bites int o the fur ro w bet ween th e rid ges o f th e basal plate a nd right MI , whil e t he rid ge o f
th e left MI bites between th e ridges o f th e r ight MT a nd right MH.
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Basal plate is a subova l, elongated jaw, extend ing for 0.4 of the length of the right MJ.
A series of very small dentic1es extends po steriorly for 0.9 of the jaw length. The dentic1es
decrease in size po steriorly. To the rear of th e posterior denticle th ere is a smooth ridge, directed
postero-medially .

Right MI is a subrecta ngula r jaw, somewhat tapering po steriorly, with an incurvature
along the anterior part of the inner margin , into which the longitudinal branch of the right
MU fits tightly. Anterior margin is straight, directed subtransve rsa lly, somewhat po stero
-laterally. The oute r margin is directed subposte riorly, in th e posterior hal f it is provided with
a shallow ( tr.) incurvatu re to fit th e basal plat e. In th e type specimen (Plate VI , fig. 2), in
dorsal view, this incurvature is not visible. Th e posterior margin is narrower than the anterior,
directed transversally. A series of dentic1es decreasing in size posteriorly extends nearly the
full length of the jaw . Th e first o r the first two denticles a rc twi sted out of alignment with the
others .

Right MU is an arcuate jaw with a deep bight on the posterior margin , prolonged pro
ximally into a long and slende r longitudinal branch direct ed posteriorly. Di stally the jaw is
prolonged int o a slender, subposte riorly directed shank, th e length of which is equal to about
one third that of th e longi tudinal branch. A series of 12 dentic1es (in the type specimen) extends
along the tran svers e branch and in an a rch to th e posterior extrem ity of th e longitudinal branch.
The dentic1es decrease in size po steriorl y.

In the type specimen right MU does not fit tightly th e anterior extremity of the right MI ,
th ere is a space between th em , partly filled by a thin pellicle.

Intercalary tooth had been preserv ed in th e type specimen, but was broken off. It is
a comparatively large to oth with a wide base, arr an ged between th e an te rior margin of the
right MI and posterior margin of MU.

Laeobasal plate is longer than the basal plate , extend ing for half th e length of th e left M I.
A series of 13-14 dentic1es run s posteriorly along the middle of the jaw, and in the most
anterior part postero-medially.

Left MU is a strongly elongated jaw, rounded a nte riorly, tapering posteriorly, with an
incurvature at th e po sterior part of th e oute r margin , for the laeobasal plate. Anterior margin
is rounded , inner margin directed po steriorly. A series of 14-16 dentic1es decreasing in size
po steriorly exte nds in an ar ch almost th e full length of th e jaw. At th e anterior part of the jaw ,
in front of the denticulated rid ge, there is an undenticulated ridge, which runs in an arch , sub
parallel to the a nterior margin and the anter io r part of the inner margin.

In ventral view : all th e jaws of the po sterior part of the apparatus are provided with gaping
openings of pulp cavities, the boundaries between individual jaws being very distinct.

Anterior teeth : In the type spec imen a series of 8 pairs of anterior teeth is pre served.
They are conical , elongated teeth, decreasing in size anteriorly. On the right side the teeth are
comparatively well preserved , arranged close to one a nother. On the left side they are poorly
seen , covered by a cuticular layer which joins individual teeth.

Lateral teeth : In one specimen figured on Plate Ill, fig. 2F, along the outer slope of the
right MI, there is a chain of '16 poorly preserved , triangular teeth. The chain is arranged at the
anterior part of the right slope, two teeth protruding in front of the anterior margin of the jaw.
The teeth are very small and poorly pre served , it is impossible to say whether or not they
were denticulated. The exact number of teeth is unknown.

Discussion. - Isolated jaws, particularly right and left MI of the pattern characteristic
of Pistoprion transitans ar e comparatively common in the stud ied collection. However the
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writer hesitates to assign all of them to thi s species, as there are comparatively few morpholo
gical elements, characteristic of each jaw; that they belong to different species, cannot be
excluded.

Pistoprion sp. a

(Plate VI, fig. 3)

Material. - Two right sides of the jaw apparatuses No. 0.265/4 and 0.418/2. Age of
the boulders Nos. 0.265 and 0.418 is unknown (Ordovician or Silurian),

Description and comparisons. - Right side of the jaw apparatus is very much alike
P. transitans n. sp., differing from the latter species in having the basal plate comparatively
shorter with regard to the length of the right MI and provided with 8-9 small denticles.
Right Ml is similar to that in P. transitans, while right MIl differs in having on the outer slope ,
in front of the denticulated ridge, two subparallel, undenticulated ridges. The anterior part
of the outer slope is comparatively longer than in P. transitans.

Pistoprion sp. b

(Plate VI, fig. I)

Material. - Right side (basal plate , Mlr, MIlr) from the boulder No. 0.177, basal
plate and Mlr from the same boulder, incomplete right sides from the boulder 0.174. Age
of the boulders 0.174 and 0.177 is unknown (Ordovician or Silurian).

Description. - Comparatively large apparatuses, the length of the joined right MI
and MU varies around 1.5 mm. The chit in of the jaws is dark brown and very thick, the
particular jaws closely fitting into each other.

Basal plate is comparatively short, extending for one third of the length of the right MI,
provided with 8 sharply pointed denticles .

Right MI is an elongated jaw with a deep (tr. ) incurvature at the posterior part of the
outer margin - for the basal plate , and another incurvature at the anterior part of the inner
margin - for the longitudinal branch of the right MIl. Posterior margin is transverse, compara
tively short (tr.), the jaw tapering posteriorly. The anterior margin is strongly arched, the pro
ximal part being more elongated anteriorly than the distal. A series of 13-16 stout denticles
decreasing in size posteriorly extends along the middle of the jaw to the posterior extremity.

Right MU is an arcuate jaw with 9 stout denticles extending to the posterior extremity
of the longitudinal branch. In front of the ridge of denticles there are some irregular ripples,
subparallel to the outer margin , not forming however distinct ridges. Distally the jaw is pro
longed into a rounded , suboval shank.

Discussion. - Pistoprion sp. b differs from P . transitans in greater dimensions and a stouter
structure. The denticles are larger, the chitin is thicker and particular jaws fit closely into each
other. The number of denticles in individual jaws is smaller than in P. transitans. Right Ml
differs from that in P. transitans in having a strongly arched anterior margin, whereas in
P. transitans it is directed subtransversally. Right MU differs in having the denticles arranged
more proximally, whereas in P. transitans the first denticle is arranged very close to the outer
margin of the jaw. Moreover, right MU differs in having a less slender shank and in the presence
of ripples on the outer slope . It could be assumed that P . lransitans and Pistoprion sp. b, which
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differ in dimension s, are different ontogenetic stages of th e same species. Thi s, however,
doe s not seem to be the case, as Pistoprion sp. b, which is represented by larger specimens,
has a smaller number of denticles in particular jaws than P. transitans.

Pistoprion sp. c

(Plate VII, fig, I)

Material. - Single specimen No. 0.133/1, con sisting of a basal plate, right MI and
right MH , all joined together. Age of th e boulder 0.133 is unknown (Ordovician or Silurian).

Description. - The length of joined right MI and MU is 0.35 mm. The right side con
sisting of three jaws is comparatively wide and rounded anteriorly , tapering po steriorly.

Basal plate is a comparatively small and very delicate jaw extending for 0.26 of the
length of Mlr. It doe s not protrude laterally over the outer margin of the right Ml. It is provided
with ?12 very fine denticles (crenulations), extending for the full length of the plate.

Right MI is rounded anteriorly, stro ngly tapering po steriorly. It is provided with a deep
incurvature along the inner margin, extending for one third of th e jaw length. Outer margin
is directed postero-medially, with an incurvature at the posterior part for the basal plate.
The posterior margin is short, directed transversally. A series of 11 denticles, decreasing in size
posteriorly, extends the full length of the jaw.

Right MU is an arcuate jaw, prolonged proximally into a longitudinal branch, and
distally into a comparatively short shank, directed po stero-laterally. A series of 11 small ,
sharply pointed denticles extend s th e full length of th e longitudinal branch . The denticles are
restri cted to the longitudinal branch. In th e transversal prolongation of the first denticle, a pro
minent, un denticulated ridge , directed transversally, runs along th e transverse branch.

Discussion. - Pistoprion sp. c differs from all the other representatives of Pistoprion
in the presence, on the transverse branch of the right MH , of an undenticulated ridge which is
a continuation of the ridge of denticles. In all the other representatives of thi s genus this ridge
is denticulated. Moreover, it differs from P. transitans n. sp. in having a much shor ter (long.)
basal plate, a differently shaped right MI, right MU provided with a comparatively shorter
longitudinal branch and a much less prominent shank in right MU.

Genus VISTULELLA KrnLAN-JAWOROWSKA, 1961

Type species: Vistulella kozlowskii KIELAN-JA WO ROWSKA, 1961.

Diagnosis. - Jaw apparatus con sisting of a basal plate, laeobasal plate, intercalary tooth,
laeointercalary tooth, right and left MJ , right MlIa, right MlIb, and four pairs of denticulated
anterior teeth. Basal plate strongly elongated, equal in length to right MI, covering it somewhat
dorsally. Pulp cavity of basal plate narrowly open, denticles very long anteriorly, decreasing
in size posteriorly. Right MJ subrectangular, intercalary tooth arranged in front of the basal
plate. Two right jaws in front of the right MI (right MlIa and Mllb), regarded as homologous
with the right MII of other mochtyellid genera . Right MIIa small, subrectangular, arranged in
front of the intercalary tooth and the anterior margin of the right Ml. Right MIIb bent,
elongated, arranged along the anterior part of the inner margin of right MI and the inner margin
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of right MTIa . Laeobasal plate and laeointercalary to oth are mirror images of basal plate and
intercalary tooth , and partly cover left M I dor sally. Lateral teeth unknown ( ?lacking).

Stratigraphic and geographical range. - Ordovician - Devonian; Europe, North
America .

Vistulella kozlowskii KI ELAN-JAWOROWSKA , 1961

(Text-fig. 5 C)

1961. Vistulella k ozlowskii n. sp.; Z . KI ELAN-]AW OROW SKA, On two Ordovieian polychaetc.. ., p. 243, PIs. 1-4, Text-fig . 2.
1962. Vistulella k ozlowskii KI ELAN-JAW . ; Z. KJ ELAN-]AW OR OWSKA, New Ordovician genera .. ., Text-fig . 4b.

Discussion. - Vistulella kozlowskii ha s been de scribed in detail by the writer in 1961,
its jaws being numbered by Arabic numerals. The new notations for the jaws of V. kozlowskii
are given on Text-fig. 5 C. In the stud ied collection .there are numerous incomplete jaw appara
tu ses, assigned to V. ko zlowskii, displaying a con siderable range of variability (cf. KIELAN

JA WOROWSKA, 1961, Text-fig. 2). It is highly probable that the specimens assigned to V. ko
zlowsk ii belong in fact to three or more separate species. As however the material is compa
ratively incomplete (right and left sides are preserved , as a rule, separately) - recognition
of these species is impossible. Thus Vistulella remains, for the time being, a mono-
typic genu s. .

The st rat igraphic range of V. kozlowskii is unc ertain , as the majority of boulders yielding
thi s species is of unknown age . The age of the boulder 0 .245 has been recognized as ?Silurian.

Family XANIOPRIONIDAE nov o

Diagnosis. - Symmetrical jaw apparatuses of placognatha type. Carriers lacking; MI
elongated longitudinally, subrectangular ; MrI arcuate, large jaws, arranged in front of MI;
basal and laeobasal plates strongly elongated , consisting of numerous denticles which are very
long in anterior part, decreasing in size posteriorly. Basal and laeobasal plates adhere to the
outer margins of MI and MU covering them dorsally. In front of Mll an unestablished number
of anterior teeth are present.

Discussion. - The new family is monotypic , erected to include Xanioprion KIELAN-JAW.

with a single species Xanioprion borealis KIELAN-JAw.

Genus XANIOPRION KIELAN-JAWOROWSKA, 1962

Type species: Xanioprion borealis KI ELAN-]AWOR OWSKA, 1962.

Diagnosis. - As for the family.

Stratigraphic and geographical range. - Ordovician-Silurian erratic boulders of Poland,
Ludlow of Canada. (Parataxonomic species Leodicites sublunatus WALLISER, described by
WALLISER (1960) from the Ludlow of Ca nad ian Arctic Archipelago , is congeneric with Xanio
prion KIELAN-JAw.).
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Xanioprion borealis KIELAN-JAWOROWSKA, 1962

(Text-fig. 1B)

65

1962. Xanioprion borea lis n. sp.; Z. KIELAN-JAWOROW SKA, New Ordoviciangener a..., p. 321, Pis. 11-13, Text-fig. 4A.

Discussion. - Xanioprion borealis ha s been described in detail by the writer in 1962,
its jaws being numbered by Arabic numerals. The new notations for the jaws of X. borealis
are given on Text-fig. 1B. According to the pre sent investigation , X. borealis is restricted to
the Middle Ordovician (Kukruse Stage or Tdavere Stage of the Estonian sequence). In the
studied collection there are numerou s isolated jaws of Xani oprion sp ., two entire apparatuses
(of unknown age) among them. In th e apparatuses in question there is on each side, instead
of two jaws (MI and M ll), one jaw equal in length to a joined Ml and MH. It is a new species
of Xanioprion which is, however , insufficiently kn own to be described. It is also impossible to
ventu re an opinion as to whether the evolut ion of Xanioprion was by way offusion ofMI and MU
(X. borealis being ance stor ofa new, undescribed species) or vice versa - by way of the divi sion
of MT (in that case X. borealis being an offshoot of a new species).

Family RHYTIPRIONIDAE novo

Diagnosis. - Sub symm etrical jaw apparatuses of plac ognatha type. ?Carriers lacking.
Right and left MI compound jaws provided with main ridge s and ba sal or laeobasal ridges.
Tn main ridge th ere ar e two or three transverse smoo th rid ges in the anterior part, followed
by denticles decreasing in size po sterioriy. Basal and laeobasal ridges extending for less than
half the length of MT, provided with minute denticles. MU simple jaws with one transverse,
prominent ridge, provided in distal pa rt with sha nks directed po sterioriy. Pulp cavities in
MI and MU gaping. Ja ws or teeth in front of MU unknown.

Discussion. - Th e famil y is monot ypic, erected to include Rhytiprion n. gen. In the
arrangement of th e main , basal and laeobasal ridges in MI , Rhytiprion reminds on e of Mochtyella,
however distinctly differing fro m it in th e presence of tr an sverse, smoo th ridges in th e anterior
part of the main rid ge. Th e structu re of MU (lacking in Mochtyella) is different from that
characteristic of all th e known eunicid genera . Tn many instances MU in Eunicea are bevel
square sha ped, with a longitudinal branch arra nged proximally, whil e in Rhytiprion, MU
consists of two branches : transversal and longitudinal, th e longitudinal being however arranged
distally. The phylogenetic relations of th e Rhytiprionidae with other placognatha families are
not clear.

Genus RHYTIPRION no vo

Type species: Rhyt iprion magnus n. sp.
Derivation oj the II{//I/e: Gr. rhyt is - a wrin kle, prion - a saw, alludes to the tran sverse ridges (wrinkles) in MI

and MU.

Diagnosis. - As for th e family.

Stratigraphic and geographical range. - Middle Ordovician - ?Siluri an of the Baltic
region .
Pa laeo nto logia Po lonica No . 16 5
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Rhytiprion magnus n. sp.

(Plate VIII ; Text-fig. 5D)

Type specimen: Left Ml and MU joined together, figured on Plate VIII, fig. 5, No . 0 .265 /12 .
Type horizon and locality : Erratic boulder No . 0.265 of unknown age ( ?Ordovician) , Mochty, province of Warsaw.
Derivation of the name: Lat. magnus - great.

Diagnosis. - As for th e genu s.
Dent icle formula:

Main ridge

Basal or laeobasal ridge

Left MI:

2 (tL ridges)+9-12
9-11 1--

Right MI:

3 (tL ridges) +9- 12
unknown

Material. - In addition to the type specimen, there is a single MD from the boulder
0 .182 and numerous isolated right and left Ml from the boulders 0 .148, 0 .182, 0.265, 0 .279
and 0 .470. Th e majority of the jaws derive from the boulders 0 .182 and 0 .265 . Of the boulders
which yield R. magnus, the age of 0 .182 has been recogni zed as Middle Ordovician (?Kukruse
Stage of Estonian sequence), and that of boulders 0 .148 and 0.470 tentatively also as Middle
Ordovician. In all the right MI the basal ridge is broken off. The recon struction (Text-fig. 5 D)
is based on comparison with th e right MI of Rhytiprion sp. a. Only in the type specimen
were the two jaws of the apparatus preserved together, all the remaining specimen s being isolat ed
jaws. All of them are, however, so characteristic and unique in the studied collection, and
the right side occludes so perfectly with the left one that there is no doubt abo ut all the
jaws here recorded being congeneric. Their conspecifity is not entirely certain and they are
assigned to one species only pro visionally.

Description. - Length of MI here assigned varies between 0.6 and 1.6 mm . The apparatus
is subsymmetrical, right and left MI being ar ranged opposite each other, right and left MU
in front of MI. In occlusion the transverse ridge of the right MU is arranged in front of that
of th e left MU and behind them alt ernate the subsequent tran sverse ridges and the denticles
of the main r idges of right and left MI.

Left MI is a compound jaw, 2.2-2.35 longer than wide, tape ring somewhat backwards.
Anterior margin runs in the proximal part transversally , at three quarters of the jaw widt h it
bends at a right angle, run s posteriorly, bends once more and then continues transversally
to th e oute r margin. In th e anterior , distal corn er of the jaw there is an elongated incurvature ,
which houses the shank of MH . The main ridge of denticles run s on the left side of the jaw.
In the anterior part there are two, very prominent , smooth ridges, directed subtransversally,
with a deep and wide (Iong. ) furrow between . To th e rear of the right half of the second ridge,
a series of 9-12 denticles (main ridge) decreasing posteriorly, extends nearly the full length
of the jaw. First two or three dcnticles are larger than the remaining ones, particularly the
first, which form s a large node , and in some specimens is developed as a transverse ridge, shorter
( tr. ) and less prominent than th e two ant erior ridges. Th e laeobasal ridge extends for one third
of the jaw length from behind, left of the main ridge. It is directed longitudinally, in the posterior
part bending somewhat inwards. In the laeobasal ridge there are 9-11 small denticles, slightly
decreasing in size posteriorly. The furrow between the main and laeobasal ridges is deep, the
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chitin in the bottom part being very fine and transparent, often slitting to form a fissure between
the two ridges. In front of the laeoba sal ridge, to the rear of the second transverse ridge , there
is a longitudinal swelling, sometimes crescent like, subparallel to the main ridge. The jaw is
plate-like, provided with a gaping pulp cavity, but the dorsal wall of the jaw is somewhat bent
downwards along the anterior and inner margins, to form a very narrow rim, covering the very
border of the pulp cavity. In ventral view in the anterior part of the jaw there are two
very deep transverse depressions, associated with the anterior ridges, and posteriorly two series
of pits, associated with the denticle s of the main and laeobasal ridges.

Right MI is an elongated jaw, three times longer than wide. The basal ridge is broken
off in all the specimens, the outer margin being somewhat ragged . The anterior margin run s in
the proximal part subtransversally, at three fourth of the jaw width it bend s, runs posteriorly,
and then transversally again. The ant erior , lateral incurvature is here narrower ( tr.) than in
the left MI. In the anterior part of the jaw there are two prominent , transverse, smooth ridges,
arranged close to each oth er with a deep furrow between. In occlusion the first transverse
ridge of the left jaw bites into th is furrow. Behind the second ridge there is a very wide
(long.) furrow, to which the second transverse ridge of the left MI bites. Behind it there is
a third much shorter (tr.) transverse ridge, developed sometimes as a node , in the backward
prolongation of which th ere is a series of 9-12 denticles, decreasing posteriorly and extending
the full length of the jaw. First two dent icles are larger than the remaining ones. In some
specimens the outer surface of the den tides is abraded and they form flat nodes . In ventral
view the narrow rim of the dorsal wall is bent downward s to form a very narrow cover sur
rounding the anterior margin and the anterior part of the outer margin.

Left MII is a simple jaw, consisting of a proximal, anterior transverse part and a distal
shank, direct ed longitudinally. The transverse part is subsemicircular, with a convex anterior
and concave posterior margins. The shank forms a longitudinal prolongation of the postero 
lateral corner of the transversal part. It s outer margin is slightly convex outwards, anterior
end reaching for half the length of the transverse pa rt . Th e inner margin of the shank is slightly
convex outwards, th e posterior margin rounded. Across the transverse part runs a prominent,
smooth ridge, direct ed obliquely from the postero-medial corner to th e antero-lateral. On the
anterior slope of this ridge there is a faint fold , subpara llel to th e main ridge, running across
its central one third . In the jaw app aratus the transverse ridge of the left MII is arranged
subparallel to the first smooth ridge of MI.

Along the shank run s a longitudinal swelling, directed posteriorly, less prominent than
the ridge in the transversal part. The pulp cavity is gaping . In ventral view, along the transversal
part, there runs a deep furrow associated with the transverse ridge and a comparatively shallow
furrow along the shank, associated with the swelling.

Right MII is more or less a mirror image of the left MII. The single specimen of the right
MII in the studied collection has a shank of almo st equal width all along its length , with outer
margin less convex than in th e left MU .

Variation. - The isolated jaws here described differ considerably not only in the number
of denticles, but also in proportions. The left MI from the boulder 0.182 (e.g. Plate VIII ,
fig. 2) are comparatively shorter with regard to length than tho se from the boulder 0 .265
(e.g. Plat e VIII , fig. 5). Similar range of variation concerns the right MI , and it is not
excluded that the jaws assigned here to R. magnus do not belong in fact to two separate species.
As however they are so far very poorly known , represented by isolated jaws, recognition of
these species is for the time being impossible.
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Rhytiprion sp. a

( Plate IX , fig. I)

Material. - Single right M I (with basal I idge) from th e boring core of Mielnik on Bug
(111 8-1124 m .) of ?Upper Ordovician age (equiva lent of th e H arjuan Stage of Estonian
sequence).

Description and discussion. - In th e samples from th e boring of Mielnik, severa l jaw
apparatuses and isolat ed jaws have been fou nd, which have been left for future elaboration .
Th e writer has con sidered it reasonabl e to describe a rh ytiprionid right MI from thi s boring 
as it is provided with a basal plat e, which is un known in Rhyt iprion magnus. Right MI is shorter
with regard to length th an th e right MI of R . inagnus and is provided with a smaller number
of denticles in th e main ridge (two t ran sverse ridges, followed by 8 denticles decreasing in size
po steriorIy). Basal ridge is very short, equal to 0. 2 of th e jaw length , prov ided with 10 minute
denticles. In th e described specimen th e basal ridge has been shifted rearwards from its natural
po sition. Otherwise right MI of Rhytiprion sp. a is similar to that of R. magnus.

Family TETRAPRIONIDAE no v.

Diagnosis. - Symm etrical jaw apparat uses of prionognatha type , co nsist ing of a basal
plate, laeobasal plat e, r ight and left Ml, righ t an d left MIl, r ight and left MIll and numerou s
anter ior teeth . Carr iers lacking. MI simple elongated jaws. Basal and laeobasal plates compara
tively lon g, with na rrowly open pulp cavities, cove ring MI somewhat dor sally. MU and MIll
narrow, elongated , MI , MII and MIll ara nged in a lon gitud inal row, MU in front of MI ,
Mill in front of MH. Op enings of pulp cavit ies in MI , MU and MIII gaping. Anterior teeth
arranged in two rows. Outer row arranged in front of MI consis ts of large teeth in the po sterior
part, stro ngly decreasing in size anter iorly . Inner row, much shorter co nsisting of small teeth
arranged in front of MU between th e outer row and M Il l.

Discussion. - Th e new fa mily is monot ypic, erecte d to include Tetrap rion n. gen. with
a single species Tetraprion pozaryskae n. sp. In the studied co llectio n there are numerous jaw
apparatuses of pri on ognatha type, similar to Tetraprion. As however th e prionognatha appa
ratuses are extremely delicate, they often beco me deform ed or damaged and so cannot be
studied . Two dozen such ap paratuses belonging to different species and genera , have to remain
for the t ime being undescr ibed . Of the pri onognatha species in th e author's co llection, only
the stru ctur e of Tetraprion pozaryskae n. sp . re presented by 20 jaw apparatuses could be exa
mined in all its deta il.

The Tetraprionidae are close to th e Mocht yellidae. The similar it ies concern the pre sence
in the posterior part of the jaw appara tus of a lon gitudinal M I, covered somewhat dorsally
by elongated basal and laeobasal plat es. They differ fro m th e Mochtyellid ae in having a sym
metrical po sterior part and in th e presence of more num erou s and more stro ngly differentiated
anterior teeth . In the Mochtyellid ae M 11 if present is develop ed as a single right jaw, arranged
opposit e left MI, while in the Tetraprion idae MIl are developed as symmetr ical, very narrow
jaws, arranged in front of M I.

The Tetraprionidae reminds one also of th e Xan ioprio nidae in th e presence of elongated
basal and laeobasal plate s which cover MI dorsally. However MII in th e Xa nioprionidae a re
quite differently shaped, an d th e anterior pa rt of th e apparatus is too poorl y known , to be
compared with that of the Tetrapr ionidae.



POLYCH AETE JAW APPARAT USES

G enus TETRAPRION novo
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Type species: Tetraprion pozaryska e n. sp .
Derivation of the name: Gr. tetra - fou r, prion - a saw, allude s to the presence of four pairs of jaws (basal

and laeobasal plate, Ml, MIf and MIlI).

Diagnosis. - As for th e family.

Stratigraphic and geographical range. - Middle Ordovician of the Baltic region (erratic
boulders). Uncertain represent ati ves of this genus occur al so in the Silurian erratic boulders
of Poland.

Tetraprion pozaryskae n . Sp .

(Plates: IX, figs. 2-3 ; X; XI , fig. 3 ; Text-fig. 5F)

Type specimen: Almost entire, somewhat defor med jaw appa ratus, figured on Plate X, fig. 2. No. 0 .400/62.
Type horizon and locality: Erra tic bould er of ?Middle Ord ovician age, Mocht y, province of Warsaw.
Derivation oj the name: Na med in hon ou r of my colleague Professor KRYSTYNA POZARYSKA.

Diagnosis. - MI wide a nterio rly, stro ngly narrowing po st eri orly, with anterior margin
in dorsal view incurved in th e middl e, in inner left lateral view s directed postero-Iaterally.
First denticle in Mllonger than the remaining ones . Left MI so me what sho rter than the right MI.
Basal and laeobasal plates with sharp, long denticles. Laeobasal plate longer than the basal plate.
Intercalary tooth present, laeointercalary tooth lacking. MfI narrow, elongated jaws, equal
to half the length of M r. MIll simila r in shape to M][ but shorter. Outer row of anterior teeth
consists of 7 large, subt riangu la r teeth decreasin g in size anteriorly, in front of which there is
a series of unestablished number of very thin , sha rp teeth. Inner row cons ists of 5 subtriangular
anterior teeth.

Denticle formul a :
Laeobasal a nd ba sal plates 13-14 13-14

MI 10-14 10-13
MII ? 9-11
MIll 13 15

Material. - Tw enty jaw apparatuses (some incomplete) from the boulders Nos. 0 .366,
0.400 and 0.469 ; age of th e boulder 0 .366 ha s been ascertained as Middle Ordovician
(?Kukruse Stage or Idaver e Stage).

Description. - The length o f ent ire a ppa ra tus varies around 0.5 mm. , the longest appa
ratus being 0.75 mm. long.

Basal plate is a very narrow, st ro ngly elonga ted jaw , with a series of 13-14 sharply
pointed denticles, extend ing for 0. 8 o f th e jaw length. Right slope is very narrow, while the left
one, which adheres to MI , is twi ce as wide. Left slope is directed steeply downwards in the
anterior part , po steriorly it enla rges, becoming arran ged more horizontally. Denticles somewhat
decrease in size posteriorly. As th e jaw is so mewha t compressed lat erally, the opening of the
pulp cavity, which exte nds it s full length , is narrowl y ope n. In front of th e ba sal plate there
is a sharp, tri angular intercalary to oth, so mew ha t longer than the first denticle of the basal
plate.

Laeobasal plate is almost a mirror image of th e basal plate, being however somewhat
longer, equal to the length of the basal plat e a nd intercalary tooth or even longer. The left
slope is comparatively narrow, the right one (adhering to M I) is twice as wide. In the anterior
part, the right slope is directed stee ply downw ards, posteriorly it enlarges and is arranged more
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horizontally. A series of sharp denticlcs extends for 0.7 of the jaw length . Laeointercalary
tooth is lacking.

Right MI is an elongated jaw, with a seri es of 12 denticles extending for 0.9 of the jaw
length, in the middle of the jaw. In dorsal view the anterior margin directed subtransversally
is provided with a distinct , sharp incurvature in th e middle . Into thi s incurvature the first
tooth of the outer row of anterior teeth fits tightly. In thi s view the inner and outer margins
are directed subparallel, converging somewhat po steriorly to the rounded posterior end. In
left lateral view the jaw is subtriangular. Anterior margin is directed po stero-laterally and passe s
into the anterior margin of the first denticle . Outer and inner margins converge posteriorly.
In right lat eral view the jaw is similarly shaped, subtriangular. In ventral view the opening of
the pulp cavity is gaping, a furrow with deep pit s associated with the denticles extends along
the mid-line of the jaw.

Left MI is somewhat shorter (long.) than the right MT, in dorsal view it stro ngly tapers
posteriorly. Anterior margin is directed subtransversa lly, somewhat postero-laterally, with
an incurvature in the middle . Inner margin is somewhat convex outwards. Posteriorly the inner
and outer margins converge strongly. First denticle is longer than the remaining one s. In dorsal
view it is twisted somewhat out of alignment with the other denticles. In right lateral view the
anterior margin is directed obliquely poster o-laterall y, passing into the outer margin of the
first denticle. In right lateral view the jaw is subtriangular. Anteriorly a large part of the pulp
cavity is seen in this view. In ventral view th e opening of the pulp cavity is gaping, a furrow
with pits associated with the denticles run s along the middle of th e jaw.

Right MIl is a very narrow, elongated , somewhat arcuate jaw, with narrow steep slopes
and a gaping opening of the pulp cavit y. A series of 9-11 sharply pointed denticles extends
the full length of th e jaw.

Left MIl appears to be a mirror image of th e right MU , in all the specimens, where it
is preserved , it is however poorly seen, hidden under the left outer row of the lateral teeth.

Right MIll is similarly shaped as th e right MU , elongated, arcuate, narrow jaw. It appears
from th e specimen figured on Plate IX , fig. 3 that th e number of denticles in Mill is somewhat
greater than in MII, the denticles being smaller.

Left MIll, which is imperfectly known , appear s to be a mirror image of th e right Mill.
Anterior teeth. Outer row: In front of M I th ere is a series of 7 large , roughly subtriangular

teeth , the first of which (th e largest) fits tightly into th e anterior margin of MI, the rest fitting
tightly into each other. The teeth stro ngly decrease in size anteriorly. In dorsal view each
tooth appears subrectangular , with a sha rp, long spine protruding from the middle. In outer
lateral view the teeth are roughly setsquare shaped, with a pointed transverse branch (a spine)
and a wide ( tr.) and short (long.) longitudinal branch , which is rounded posteriorly and fits
tightly into th e anterior margin of the preceding tooth. In more ventral view the teeth appear
subtriangular. Each tooth is provided with a very large subrectangula r opening of the pulp
cavity. In ventral view the openings of pulp cavities of successive teeth form a chain, which
narrows anteriorly. In front of these seven teeth , th ere is a series of very small, narrow, sharp
teeth, the exact number of which cannot be established. They form the most anterior part
of the apparatus, and the two chains of the se spine-like teeth converge anteriorly. It appears
from the type specimen figured on Plate X, fig. 2, that the row of spine-like teeth is arranged
on the left side sub parallel to the anterior part of th e outer margin , and only in the most anterior
part does it extend anteriorly beyond the chain of seven large teeth. This is however not entirely
certain, as the jaws of the type specimen had been removed from their natural position. Anterior
teeth of the outer row of the left side are a mirror image of those of the right side .
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Inner row: In front of Mll there is a series of 6 subtriangular teeth , decreasing somewhat
anteriorly, disposed between th e outer row of teeth and MIll. Th e first tooth of thi s row fits
tightly into th e anterior margin of MH. Inner rows of teeth are arranged symmetrically on
both sides of the apparatus .

Mandibles: Length of th e mandibles is equa l to about 1.7 that of MI. Th ey are com
paratively strong, with th e anterior striped area extending for one third Of th e length of the
mandible. Anterior margin is directed postero-m ediaIly, somewha t crenulated, provided with
two tip s, the outer one higher, situa ted distaIly, the inner one - lower - proximally. To the
rear of th e striped area a mandible for ms a stout shan k, directed posteriorly, with a rounded
posterior end .

Variation. - As th e specimens assigned here are in most cases deformed, and the in
dividual jaws are poorly seen, it is difficult to decide whether the differences observed among
them are due to the state of preser vation , or to indi vidual variatio n. In addition to the variability
in th e number of dent icles, the length of MU may vary considerably. In the type specimen
(Plate X, fig. 2) it appears to be longer with rega rd to the length of MI , than in the specimen
figured on Plate IX, fig. 3.

Family SYMMETROPRIONIDAE novo

Diagnosis. - Symm etri cal jaw appa ratuses of labidognath a type. Right and left MI
provided with bight s along posterior margins. Basal and laeobasal plates pre sent , subtriangular,
with concave anterior margins. Intercalary and laeointercalary teeth lacking. Carriers long ,
subtriangular, tapering posteriorly. Anterior jaws and mandibles unknown .

Discussion. - Th e family is monotypic , erected to include Symmetroprion n. gen.

Genu s SYMMETROPRION novo

Type species: Symmetroprion reduplicatus n. sp .
Derivation of the name: Gr. symmetros - symmetrica l, prion - a saw; an apparatus with jaws arranged

symmetrically.

Diagnosis. - Jaw apparatus with a symmetrical posterior pa rt (anterior part unknown) .
Basal plate subtriangular, tapering posteriorly, with a strongly concave anterior margin.
Laeobasal plate a mirror image of the basal plate. Carriers anter iorly fused with basal and
laeobasal plates, posteriorly bent downward s. MI symmetrical, with broadly rounded anterior
margins and bights in the posterior part. Large rounded denticles alon g anterior margins, smaller
denticles along inner margins. Openings of pulp cavities in MI equal to 0.8 or more of the jaw
length .

Stratigraphic and geographical range. - Silurian erratic boulders of Poland, Silurian
of the Island of Gotland.

Discussion. -- Symmetroprion is comparatively poorly known, erected to include Sym
metroprion reduplicatus n. sp. and Symmetroprion sp. a.

Symmetroprion n. gen. differs from all the kno wn fossil and Recent labidognatha and
prionognatha genera in the presence of a laeobasal plate and in having left MI provided with
a bight. Of the fossil prionognaths and labidognaths so far described, left MI provided with
a bight presumably occur s also in Ildra ites bipennis ELLER, as recon structed by E LLER (1936,



72 ZO FrA KI ELAN-J AWOROWSKA

Plate 11, fig. 1) from the Upper Devonian of New York. A more detailed comparison cannot be,
however, based on ELLER'S figure , as it is not certain whether this reconstruction is correctly
made. The jaws described by ELLER as MI are disposed in his reconstruction under MU in dorsal
view, which does not occur in any fossil or Recent jaw apparatus.

Symmetroprion reduplicatus n. sp.

(Plate XII, figs. 9-11; Text-fig. 5)

Type spe cimen: Left MI , No. O.98/9b, figured on Plate XII , fig. 9.
Type horizon and locality : Erratic bould er No . 0 . 98, of ?Silur ian age, Rewal, Baltic coas t.
Derivation of the name: Lat. re - again, duplicare - to repeat; right side repeated on the left.

Diagnosis. - Only MI known , the diagnosis of M1 as for the genus .

Material. - Numerous isolat ed right and left Mf from the boulders Nos. 0 .98, 0.161,
0.174, 0.308, 0 .410, 0 .439, 0 .441 , O. 442, 0 .446 and uncert ain from the boulder O. 59.
Age of the boulder 0 .410 has been recognized as Silurian (Lower Ludlow), that of the boulder
O. 441 as ?Wenlock. It is probable that S. reduplicatus is restricted to the Silurian.

Description. - Length of MI varies between 0.4-1.1 mm.
Right M I is a longitudinally elongated jaw , twice as long as wide, with a rounded anterior

margin, 10-15 denticles decreasing in size posteriorly. The first three denticles, arranged along
the anterior margin, are rounded, longer than the others, which are more sharply pointed and
arranged along the inner margin. The denticles disappear before reaching the posterior extre
mity of the jaw, the posterior part of the inner margin , to the rear of the last denticle, forms
a short (long. ) ridge . The bight, which extends for one quarter of the jaw length, is wide, with
a sigmoid anterior outline. In front of the proximal part of the bight, close to the dentary
there is a subtriangular deepening, for the inner shank of the basal plate. The anterior rim of
the bight passes in an arch into the outer margin of the jaw, which in dorsal view is directed
longitudinally, while in left lateral view it is conc ave.

The inner wing extends for three quarters of the jaw length from behind. The anterior
margin of the belt is concave, its distal anterior end being prolonged into a pointed spine ,
directed anteriorly. The inner wing is comparatively wide anteriorly, in the posterior third
of its length it strongly tapers posteriorly, the most posterior part of the jaw being very narrow.

In ventral view: the opening of the pulp cavity extends for 0.8 of the jaw length, the
posterior rim of the cover being strongly concave. The anterior "margin of the inner wing lies
in a transversal prolongation of the posterior rim of the cover, together forming a sigmoid
curve. Along th e middle of the opening there is a deep furrow with pits, associated with the
denticles. In front of the bight there is a small subtriangular inflation, associated with the
deepening on th e dorsal side.

Left MI is almost a mirror image of the right MI , the only difference being that the bight
in left MI is somewhat longer than in the right Ml. Consequently the laeobasal plate associated
with left MI was somewhat longer than th e basal plate.

Variation. - In numerous right and left Ml the denticles are strongly worn. Thi s
concerns in particular the first three denticles in MI, which in such jaws do not overhang the
anterior margin, but look like large , flat , suboval tubercules . MI may be wider or narrower
in proportion to the length, this however may be connected with the varying degrees of flattening
of the jaws.
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Discussion. - Symmetroprion reduplicatus n. sp . is erected to include only the isolated ·
right and left MI. These jaws have not been found joined, but as the right MI is a mirror image
of the left one , and as th ey occur in samples from th e same boulders, there is no doubt that
they are conspecific. In samples from the same boulders the isolated basal plate and numerous
laeobasal plates, often joined with left and right carriers respectively have also been found .
There is no doubt that these plates ar e congeneric with S. reduplicatus, as left MI of S. re
duplicatus is in the ent ire collection the only left Ml of labidognatha type provided with a bight;
moreover the laeobasal plates, which could fit tightly into the bight of the left MI, are the only
labidognath laeobasal plates in the studied collection. The basal plate in que stion is the mirror
image of the laeobasal plate. The laeobasal plates here discussed a re, however, a subject of con
siderable variation (comp. Plate XII, figs. 1-7), and probably belong to at least two or three
separate species . As however none of th em have been found join ed with Ml, one cannot venture
an opinion as to which of them is conspecific with S. reduplicatus. That is why th e laeobasal
plates and the basal plate (single specimen) of Symmetroprion type are described here as
Symmetroprion sp. a. The structur e of the basal and laeobasal plat es of Symmetroprion sp. has
allowed the author to draw a tentative recon struction of S. reduplicatus n. sp . The parataxonomic
species Lumbriconereites spatiosus HI NDE from the Silurian Wisby marls of Gotland (Wisby)
(HINDE, 1882, p. 23, Plate 3, figs. 72-73) represents right and left MI of Symmetroprion. The
differences betwe en MI of S. reduplieatus and L. spatiosus are very small and concern the struc
ture of the po sterior part of the dentary. Otherwise, the jaws are very similar and no doubt
congeneric. In the same paper HINDE (I 882) described Oenonites securis HIND E (p. 15, Plate 2,
fig. 26) and O. securis var. basalis HI NDE (p, 16, Plate 2, fig. 37), both of which are laeobasal
plates of Symmetroprion type . No other detached jaws so far described could be regarded as
congeneric with Symmetroprion reduplicatus.

Symmetroprion sp. a

(Plate XIT. figs. 1-8)

Material. - A dozen isolated laeobasal plates, two of which ar e joined with left carriers,
from the boulder s No s. 0.98, 0 .308, 0 .442, one basal plat e joined with a right carrier from
the boulder 0.441. Age of the boulder 0.441 ha s been recognized as Silurian (?Wenlock).

Description. - Carriers: compari son of th e proportions of Ml in S. reduplicatus with
the basal and laeobasal plate s (with carriers), which could fit int o the bights of MI, shows that
the carriers are mor e than one and a half times longer th an M I. Th e anterior margin of the
right carrier is directed obliquely antero-Iaterally. The proximal part of the anterior margin
(about one fourth of the carrier width at thi s level) is fr ee - in a jaw apparatus it fitted tightly
into the posterior margin of th e right MI - which lies in the prolongation of the dentary.
The remaining (distal) part of the anterior margin of th e carrier is associated with the basal
plate, which in its proximal part fits the carrier tightly and di stally is ent irely fused with the
carrier. Sometimes the carrier is fused with th e basal plate along the entire length of the po
sterior margin of the plate. In the anterior part and along the inner margin the carrier is thicker
and darker (less transparent), th an along the outer margin. In the middle of the most anterior
part of the carrier, th ere is a small inflation , associated with the depression on the ventral side.
The carrier tapers posteriorly to a pointed end , its inner margin is concave, outer somewhat
convex. The posterior end of the carrier is strongly bent downwards. The left carrier fused
with the laeobasal plate is a mirror image of the right carrier. Left and right carriers have not



74 ZOFIA KIELAN-JAWOROWSKA

been found joined, but it seems from their structure that they could only fit tightly together
in the anterior part and probably also at the end . .

Laeobasal plate is subtriangular, tapering posteriorly, with a strongly concave anterior
margin. The anterior margin, beginning with the inner corner, run s postero-laterally, then
bends and continues antero-laterally. The inner, denticulated margin runs posteriorly, the outer
margin postero-medially. On account of the concave course of the anterior margin , the plate
is provided anteriorly with two shanks, the inner one, usually shorter, associated with the an
terior part of the dentary and the outer one , narrow, sometimes strongly elongated anteriorly .
A series of 6-11 denticles extend s for two thirds of the length of the inner margin . The posterior
part of the inner margin, to the rear of the last denticle , form s a ridge directed subposteriorly.
somewhat postero-laterally. Below the undenticulated, posterior part of the inner margin a part
of the belt is visible in dorsal view, forming a small bow. A posterior furrow, subparallel and
close to the inner margin , extend s for one third to a half of the length of the plate .

Basal plate - represented in the studied collection by a single specimen, is more or less
a mirror image of the laeobasal plat e.

Variation. - Variation of the laeobasal plates, described here as Symmetroprion redupli
catus , is considerable and concerns the course of the anterior margin which may be variously
incurved, the length of the anterior shank, associated with the anterior part of the dentary
and the length to width ratio. Also the carriers may be shorter or longer with regard to the as
sociated basal and laeobasal plate s. The right carrier associated with the basal plate (PI. XII,
fig. 8) is in proportion to the size of the plate significantly longer that the left carriers figured
on PI. XII, figs. 3 and 7. The range of the variability of the laeobasal plates figured on PI. XII
indicates that the basal and laeobasal plate s, described here as Symmetroprion sp. a, belong
to some separate species.

Family POL YCHAETASPIDAE nov.

Diagnosis. - Asymmetrical jaw apparatuses of labidognatha type. Carriers (with antero
-lateral proces ses) suboval or subrectangular, shorter than the length of MI. MI tapering both
anteriorly and posteriorly, no transverse posterior margin. Right MI with a bight extending
for one third to a half or somewhat more of the jaw length . Openings of pulp cavities in M I
extending for 0.8 to 0.9 of the jaw length . Laeobasal plate lacking. Basal plate subtrapezoid,
narrowing posteri orly, subtriangular or club-like . Intercalary tooth present or lacking. MIl
paired, subbevel square shaped. MIll single, left, similar to left MII, but smaller. MTVsubtrian
gular, denticulated. MV single teeth. Lateral teeth present. Mandibles (known only in Po
/yclzaetaspis) with a large, stripped anterior area and anterior margin slit into three tip s.

Genera: Polychaetaspis KOZLOWSKI, 1956, and Kozlo wskiprion n. gen .

Genus POLYCHAETASPIS KOZLOWSKI , 1956

Type species: Polychaetaspis wyszogrodensis K OZLOWSKI , 1956.

Diagnosis. - Carriers suboval or subrectangular. Left MI subtriangular in left lateral
view, outer margin of left MI directed postero-Iaterally, bent at about half of the jaw length
and directed postero-medially. Basal plate subtriangular or subtrapezoid .
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A - Polychaetaspis wyszogrodensis K OZLOWSKI , B -P. tuberculatus n. sp., C- P. gadomskae n. sp., D -P. aequilateralis n. sp., E- P. warkae K OZL OWSKI, F - P. latus n . sp., G -P. inconstans n. sp. , H- P. varsoviensis n. sp., l s-s Koz lowskiprion longicavernosus n. sp.,
J - K. brevialatus n. sp., K - "Polychaetaspis" incisus n. sp., L - Polycliaetura gracilis K OZLOWSKI

(Fo r abbreviations - see p. 153)
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Stratigraphic and geographical range. - Ordovician-Carboniferous ; Europe, North
America.

Species:

Group of Polychaetasp is
wyszogrodensis

Group of Polychaetaspis
wark ae

IPolychaetaspis wyszogrodensis KOZLOWSKI, 1956 -

J

type species
Polychaetaspis cf. wyszogrodensis KOZLOWSKI,
Polychaetasp is tuberculatus n. sp.

/

POlYChaetasPis gadomskae n. sp .
Polychaetaspis aequilateralis n. sp .

IPolychaetaspis cf. aequilateralis n. sp .

Polychaetaspis warkae KOZLOWSKI, 1956
Polychaetaspis latus n. sp .
Polychaetaspis inconstans n. sp .
Polychaetaspis varsoviensis n. sp .

]
POlYChaetasPis sp. a
Polychaetaspis sp . (the specimen figured by KOZLOWSKI,
I 1956, Fi g. 5, as Polychaetaspis wyszogrodensist
"Polychaetaspis" incisus n. sp .

Discussion. - Isolat ed right a nd left MI of Polychaetasp is a re th e most common sco le
co do nts in the samples from nearly all the boulder s examined . The variability in th eir shape
and size ind ica tes th at thro ug ho ut the Ordovician a nd Silurian th e polychaetaspids were a very
success ful and d iversified lin e, rep rese nted in th e Bal tic region by so me do zen species. The
detached MI of Polychaetaspis, though belongin g witho ut doubt to seve ra l new species, remain
in th e writer's coll ect ion undescribed. Amon g th e representat ives of Polychaetaspis described
here, two groups of species a re recognized , call ed Polychaetaspis wyszogrodensis group and
Polychaetaspis warkae group .

In the P . wyszogrodensis group the carrier s are comparatively long, subova l, the in 
tercalary to oth is pr esent, bight in right MI extends for half of the jaw length or more, the basal
plate is long. In th e P. warkae gro up the carrier s a re sho rte r, subcircu lar or sub rectangu lar,
the intercalary tooth is lacking, bight in right MI exte nds for about one third of the jaw length
a nd th e basal plat e is sho rt.

The differences between th e above discu ssed gro ups seem to be of generic rank, and a new
gen us for the P. wark ae gro u p sho uld eventuall y be erec ted. This is not done here as both
gro ups a re st ill comparatively po orly kn own, particularly so, the structure of the anterior
jaws a nd the lat eral teeth associated with th em .

"Po lychaetasp is" incisus n. sp. is ass igned o nly pr ovisionall y to Polychaetaspis as it is
poorly known (si ngle specime n) a nd d iffer s from othe r representatives of this genus in many
features.

The de scriptions of isolated jaws of Polychaetaspis sp . a re to be found in almost all the
paper s dealing with palaeozoi c sco lecodonts, MI being ass igned mostl y to the scolecodont
genera : Oenonites HINDE, Grubia CRONEIS & SCOTT, Lumbriconereites EHLERS and Nereidavus
GRINNELL, basal plates to: Clelandia CRONEIS & SCOTT, Paleoenonites ELLER and Oenonites
HINDE, and carrier s to : Diopatraites ELLER a nd Siluropelta EISENACK.
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Polychaetaspis wyszogrodensis KOZLOWSKI, 1956

(Plates : X II I, figs. 1-3 ; X IX, fig. 4 ; Text-figs. 5K, SA)

1956. Polychaetaspis wyszogrodensis n. sp.; R. KOZLOWSKI , Sur quelques apparei ls masticateurs..., pp. 175, 176, Figs. 3, 4 ,
non Assemblage A, p. ISO, Figs. 5, 6.

Type specimen: The jaw apparatus fro mthe boulder No. 0. 116, figured by KOZLOWSKI (1956, Fig. 3), consisting
of carriers, basal plate, intercalary tooth, left M[, left MU (with the shank broken off), right Ml, right MIT (with the
shank broken off), right MIV mo ved rearwards, right Lt l hidden in part under right MI V. This specimen has been
described in full detail by KOZLOWSKI (1956) who gave to the particular jaws an interpretation somewhat different from
that accepted in the present paper.

Type horizon and locality : Errat ic boulder No. O.116 of ?MiddlcOrdovicianage. Wyszogrod, provinceofWarsaw.

Diagnosis. - Carriers longer than the basal plate , with long anterior processes. Inter
calary to oth present. Basal plate subtrapezo id, narrowing poster iorly, with anterior and po
sterior margins subparallel, directed postero-Iaterally, posterior margin th ree times shorter
( tr.) than th e ant erior. Right Ml with a bight extending for about half the jaw length . Openings
of pulp cavities in MI equa l to 0.8 of th e jaw length s. Ligament scar in right MI elongated,
somewhat inflated , in left Mf flat with transversal anterior margin, occupying the most posterior
part of the left slope. Inn er wing in left M I extending for half th e jaw length , provided with
a transversal anterior margin. Lateral teeth slender, bent , one lateral tooth to each jaw.

Denticle formul a:
Basal plat e 9-13
MI 13-17 12-16
MU 7-10 9-12
MIll 5-7
MIV 5-6 7- 8

Material. - In addition to the type specimen there are 3 incomplete jaw apparatuses
from the boulder 0 .366, 7 incompl ete apparatuses from the boulder 0.400, one from th e
boulder 0.463, 4 from th e bould er 0.469, isolated jaws from all th ese boulders, as well as from
the bould ers 0 , 188 and 0.472. Of th e bould ers yielding P. wyszogrodensis the age of No. 0.366
has been ascer ta ined as Middl e Ord ovician (? Kukruse Stage or Idavere Stage of Estonian
sequence), the bould ers 0.400, 0.469, 0 .188 and 0.472 - on th e base of the scolecodont
assemblages are presumably also of th is age. Age of the bould er 0.463 is unknown.

Description. - Length of M I of th e here assigned specimens vary between 0.33 and
1.37 mm. Th e entire apparatus (without carriers) is twice as long as wide, the greatest width
being across the middl e of MY.

Carriers have been described in detail by KOZLOWSKI (1956). The carriers figured in th e
present paper (Plat e XIII, figs, 2a, b) have the posterior part broken off, while those on Plate XIX ,
fig. 4 and Plate X III, fig. I n have th e bord ers partly broken off.

Basal plate is in dorsal view subtra pezoid, narrowing strongly posteriorly, th e poster ior
margin being three times shorter than the ant erior one. Often , when preserved in an articulated
jaw apparatus th e basal plate appear s subtriangular in dorsal view (e.g. Plate XIII , fig. 2a)
as the posterior margin is dir ected obliquely inwards with regard to the dorsal surface of th e
apparatus and is not seen in th is view, Th e posterior part of the dentary is somewhat bent.

Int ercalary tooth fits tightl y into th e anterior margin of th e basal plate.
Right MI in dorsal view is 2.8 times longer than wide, with or without a very narrow

inner wing. A series of denticles decreasing in size posteriorly extends for 0.9 of the jaw length.
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Behind the last denticle on the right slope there is a somewhat inflated ligament scar. The
bight extends for half or less of the jaw length . The outer margin runs at first posteriorly, then
turns and continues postero-laterally, around a comparatively prominent shank. The posterior
margin of the shank is directed transversally. In left lateral view : the boundaries between the
denticles are prolonged somewha t on the left slope, the inner wing extends for two thirds of
the jaw length from behind. Anterior margin of the inner wing is dire cted tran sversally. The
inner wing tapers posteriorly. In right lateral view th e anterior and outer margins form an
arch, the posterior part of th e right slope, opposite the bight tapers stro ngly. In ventral view
the opening extends for 0. 8 of the jaw length. A furrow with pit s associated with the denticles
run s along the inner margin. Subparallel to the outer margin there is a furrow, which in the
anterior part of the opening enlarges into a small and indi stinct muscle scar.

Left MI is a comparatively narrow, elongated jaw. In dorsal view the outer margin is
directed at first postero-Iaterally, in front of mid-length it bends and run s postero-rnedially.
Anterior part of the inner margin is hidden under th e dentary. Posteriorly the right slope widens
into a prominent inner wing, which extends for about half of the jaw length . A series of
denticles extends for about 0.9 of the jaw length. To the rear of the last denticle, there is
a ligament scar, poorly seen in thi s view. In left lateral view the jaw is widest at about one third
of the jaw length from th e front and tapers posteriorly. Th e boundarie s between the denticles
are prolonged on the left slope. The posterior triangular part of th e right slope, beyond the
last denticle, is occupied by a poorly defined ligament scar. The anterior part of the ligament
scar is directed subtransversally. In right lateral view the anterior part of the right slope is very
narrow, posteriorly it enlarges into the inner wing. In vent ral view the opening of the pulp
cavity extends for 0. 8 or somewha t less of the jaw length. Th e muscle scar is small and poorly
defined , seen in some specimens at the anterior part of the opening, to the right of the furrow
with pit s.

Left MIl is a jaw rounded anteriorly, with a series of denticles extending the full length
of the jaw. Laterally the transverse branch is produced into a slender, sharply pointed shank,
directed postero-laterally, In the type specimen figured by KOZLOWSKI (1956, Fig. 3) the shank
in left MU is broken off. Opening of the pulp cavity is almost gaping.

Right MIl is somewhat smaller than the left on e, otherwise being its mirror image. In
the type specimen the shank, similarly as in left MII , is broken off.

Left MIll is similar in shape to left MU , but smaller.
Right and left M/V are small, subt riangular jaws, with slender shanks, directed sub

transversally.
Lateral teeth: LtI comparatively short, bent teeth , adhering to MI dorsally ju st beyond

the first denticle. Each anterior jaw is associated with one lateral tooth , which adheres to it
dorsally.

Mandibles : Imperfectly preserved mandibles have been found in some specimens of
P. wyszogrodensis. No differences between them and those of P. tuberculatus have been stated.

Variation. - Basal plate: variat ion conc erns the shape of the anterior margin, which may
be sigmoid (as in the type specimen) or concave (e.g. Plate XIX, fig. 4). The proximal part
of the anterior margin in some specimens is more strongly extended anteriorly (e.g. Plate XIII ,
fig. 2a) and recall s that of P. gadomskae. Variation of th e right MI concern s the shape of the
inner wing, which in some specimens (e.g. Plat e XIII, fig. 1b) is wide anteriorly, whereas in
others it is much more narrow. In addition, the length of the bight and the shape of the shank
may vary. Left MI may be elongated to different degre es, the length and width of the inner
wing, and the distinctness of the ligament scar are also subject to variation. Anterior margin
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of the ligament scar in some specimens is directed transversally, while in others it is distinctly
concave.

Discussion. - KOZLOWSKI (1956) assigned to P. wyszogrodensis, in addition to the type
specimen (KOZLOWSKI, 1956, Text-figs. 3, 4), an incompl ete jaw apparatus from the boulder
No. 0.31, figured by him in Text-figs. 5 and 6, as "Assemblage A". In the present writer's
opinion, the "Assemblage A" is not conspecific with P. wyszogrodensis. It has a differently
shaped right MI , with a bight extending for about one third of the jaw length (in P . wyszogro
densis it extend s for almo st half the length of right MI) , and the shank in right MI is more
strongly pronounced. Left MI of " Assemblage A" recalls that of P. wyszogrodensis, but differs
from it in having a smaller inner wing and a larger and more distinct ligament scar. The shape
of right MI of "Assemblage A" invites a comparison with the species of Polychaetaspis warkae
group. However no jaw apparatus which could be regarded as conspecific with "Assemblage A" ,
has been found in the writer's collection, and KOZLOWSKI'S "Assemblage A" is called for the
time being Poly chaetaspis sp.

Polycbaetaspis er. wyszogrodensis KOZLOWSKI , 1956

(Plate XIII, fig. 4)

Material. - Joined right and left MI and a basal plate separated during the drawing,
five isolated left MI and one right MI - all from th e boulder 0.148 (of ?Middle Ordovician age).

Description and comparison. - Polychaetaspis cf. wyszogrodensis reminds one of P. wy
szogrodensis in the general shape of the basal plate and MI, differing however from the later
species in its dimen sions and in details. Length of MI in P . wyszogrodensis varies between
0.33 and 1.37 mm. , while in P. cf. wyszogrodensis it is 1.5-3.0 mm. The outer and inner margins
in the basal plate are subparallel, slightly converging posteriorly, while in P. wyszogrodensis
they converge more strongly posteriorly. Bight in the right MI is longer with regard to the jaw
length than in P . wyszogrodensis. Ligament scars in right and left MI , which in P. wyszogro
densis are comparatively poorly defined, are here larger and better defined. Left MI has some
what different proportions, the incurvature of the out er margin being situated more posteriorly
than in P. wyszogrodensis. The dentary is mor e strongly bent outwards in th e anterior part,
the first denticle s being more strongly twisted out of alignment with the other denticl es than
in P. wyszogrodensis .

Polycbaetaspis tuberculatus n. sp.

(Plate XIV; Tex t-figs. I C, 8B)

1956. Polychaetaspis sp.; R. K OZ LOWSKI , Sur quelqu es appareils mast icat eur s... , p. 182, Assemblage D , Fig. 7.
1956. cf. Polychaetaspis wyszogrodensis n. sp.; R . K OZLOWSKI , Ibid., Figs 9B-P, 10, 11B.

Type specimen: En tire apparatus No. 0 .469/33, figured on Plate XIV, fig. 2.
Type horizon and locality : Erratic bou lder No . 0.469 of ?Middle Or dovician age, Mochty, pro vince of Warsaw.
Derivation of the name: Lat. tuber - a kno b, a lludes to a kno b-like projection at the pos terio r part of left MI.

Diagnosis. - Carri ers comparatively narrow, longer than the basal plate. Intercalary
tooth present. Basal plate with concave anterior margin and a short (t r .), incised posterior
margin . Posterior part of the dentary bent to fit a large, bulbous ligament scar of right MI.
Left MI with a truncate posterior, ending in a knob-like projection ; ligament scar small, sub
triangular, situated beyond the knob. The opening of the pulp cavity in right MI extending
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for 0.8 of the jaw length , in left MI for 0.7 . Inner wing in left MJ equal to one third of the
jaw length, sigmoid.

Denticle formula:
Basal plate 11-14
MI 15-20 13-16
MU 10-14 9-12
MIll 7
MIV 4 4-5
MV I I

Material. - Nine incomplete jaw apparatuses or joined jaws from the boulder 0.366,
38 - from the boulder 0.400, 5 - from the boulder 0.469; numerous isolated right and left
MI and basal plates from these boulders, as well as from the boulders 0.29 (single basal plate),
0.116 (single left Ml) and 0.472 (several isolated MI and a basal plate). From among the
boulders yielding P. tuberculatus, the age of No. 0.366 has been ascertained as Middle Or
dovician (?Kukruse Stage or ldavere Stage of Estonian sequence), and the age of No. 0.29
as Middle Ordovician (?Uhaku Stage of Estonian sequence); on the base of faunistic similarities
the remaining boulders are regarded tentatively as Middle Ordovician.

Description. - Comparatively large apparatuses, length of MI varying between 0.37
and 2.10 mm.

The entire apparatus (without carriers) is in dorsal view 1.8 times longer than wide,
tapering both anteriorly and posteriorly, the greatest width being across MI, just in front
of the basal plate.

Carriers are suboval, elongated, longer than the basal plate, antero-lateral corners being
prolonged into moderately long, pointed processes.

Basal plate: The length of the basal plate is equal to about 0.45 that of the right MI.
In dorsal view it is subtrapezoid, strongly narrowing posteriorly. Anterior margin is concave
or somewhat sigmoid, the posterior margin is very short (tr.), incised. The first denticle is the
longest, the next five are the smallest, the remainder again very gradually increasing in size.
The series of denticles extends for about 0.8 the length of the inner margin. The very posterior
part of this margin is developed as a rounded ridge, bent upwards and outwards to fit the
large ligament scar of the right MI. The posterior part of the basal plate is arranged obliquely,
the outer margin being situated lower than the inner one. In some specimens on account of this
inclination of the posterior part of the plate, the posterior margin is invisible in dorsal view
and the basal plate appears subtriangular. In ventral view: the belt extends anteriorly for half
the jaw width, in the posterior part it inclines downwards and its width decreases.

Intercalary tooth tightly fits the anterior part of the basal plate; it is bent, concave an
teriorly. Proximal part of the tooth is twice as narrow (long.) as the distal one. In some specimens
the tooth protrudes laterally over the basal plate. In ventral view: the opening extends for
one third or more of the length (tr.) of the tooth.

Right MI is 2.5 times longer than wide. In dorsal view the outer margin runs at first
postero-Iaterally in a somewhat concave course, then turns around a prominent shank. The
bight extends for about one half of the jaw length. The anterior margin of the bight is directed
transversally, not incurved into the jaw. The right slope, opposite the bight at first tapers
posteriorly, then it widens to from a large, knob-like ligament scar with a dull surface. The
inner margin runs posteriorly - there is no inner wing. A series of 13-16 dentic1es decreasing
in size posteriorly, extends up to the knob-like ligament scar. In dorsal view the two first den-
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ticles are twisted out of the alignment with the other denticles. In left lateral view the jaw is
widest at a quarter of the length from the front , then tapers posteriorly. The denticles are sharply
pointed. In ventral view the cover extends for 0.2 of the jaw length . There is no belt. A series
of pits associated with the denticles extends along the inner margin. In the middle of the opening
there is a subtriangular inflation, which prolongs posteriorly, delimited by a furrow with pits
and by a furrow which runs along the outer margin. No distinct muscle scar is visible.

Left MI is a comparatively elongated jaw, length to width ratio in dorsal view being 2.7.
The greatest width of the jaw is slightly in front of mid-length. The outer margin runs at first
postero-laterally in a somewhat concave course, a little in front of half of the jaw length, it
turns and continues postero-medially, to the prominent, knob-like process at the posterior
extremity of the jaw. The left slope is arranged more or less horizontally. The anterior part
of the right slope is very narrow, directed downwards and invisible in dorsal view. Posteriorly
it enlarges into the inner wing, with somewhat sigmoid anterior and outer margins. The greatest
width of the inner wing is at about three quarters of the jaw length from the front - from this
point the wing strongly narrows anteriorly. The length of the wing does not exceed one third
that of the jaw. A series of 15-20 denticles extends for about 0.9 of the jaw length. The three
first denticles are twisted out of alignment with the other denticles. The first one is the longest,
next 3-4 are small, then the denticles increase in size to near midpoint, decreasing again po
steriorly. To the rear of the last denticle a short (long.) rounded ridge runs posteriorIy and
enlarges into a tubercule. In front of the tubercule, on the left slope, there is a small, irregular
and indistinct ligament scar, delimited anteriorly by a transverse rounded ridge. In front of this
ridge there is a depression on the jaw. In left lateral view, the jaw is subtriangular, widest at
mid-length, with posterior tubercule very distinct. In right lateral view the right slope is wide
posteriorly, narrowing anteriorly. In ventral view: the cover extends for 0.3 of the jaw length
or somewhat more . The furrow with pits is very deep. On the right and beyond the posterior
extremity of the furrow, there is a small inflation, associated with the depression of the muscle
scar. The posterior tubercule is much less distinct in this view than dorsally.

Left MIl is a comparatively large jaw, roughly bevel square shaped, with a series of 10-14
denticles, extending in an arch the full length of the jaw. The transverse branch is produced
distally into a spine-like process, directed postero-rnedially. In ventral view the cover is small,
triangular, occupying only the very anterior part (with first denticle) of the jaw.

Right MIl is similarly shaped as left MIl, but smaller, shorter and with a smaller number
of denticles.

Left MIll is subtriangular, produced laterally into a slender pointed shank. A series
of denticles extends the full length of the jaw.

Right MIV is arcuate in shape, with bent denticles. The boundaries between the individual
denticles are prolonged on the left and right slopes.

Left MIl is a mirror image of the right one, but smaller and with a smaller number of
denticles.

MV - single teeth.
Lateral teeth: The number of lateral teeth presumably corresponds to the number of jaws,

each jaw being associated with one tooth. LtI are comparatively strong teeth, arranged obli
quely across MI, beyond the first denticle of MI. Lateral teeth presumably tightly fitted the
outer margins of the corresponding jaws.

Mandibles: Each mandible - in ventral view - consists of a large, suboval anterior
area, extending for somewhat less than one half of the mandible length and of a strong shank,
tapering posteriorly. The anterior area is indistinctly striped with thread-like lines, subparallel
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to the outer margin . Anterior margin, directed po stero-medially, is slit, to form three tips.
The outer tip is very strong, much longer and wider than the remaining one s, the inner ones
being th e smallest. On th e po sterior shank a very faint ornamentation of thread-like lines
is visible.

Discussion. - Polyehaetaspis tubereulatus differs from all th e other representatives of
Polyehaetaspis in having a knob-like po sterior projection in the left MI. The subtrapezoid
shape of th e basal plate is shared with P. wyszogrodensis and P. gadomskae, but it differs from
these species in having an incised po sterior margin and strongly bent po sterior part of the
dentary, which fits th e bulbou s ligament scar of the right M I. Th e inn er wing in left MI in
P. tubereulatus is shorte r and differently shaped than in other representatives of the P. wy
szogrodensis group.

Detached left MI , described by GRIES (1944, p . 25, Plate 1, figs 19, 20) as Grubia nodosa
GRIES from th e Ordovician (Liber ty-Ric hmo nd formations) of Ohi o, US A, .recalls strongly
Polyclzaetaspis tubereulatu.s n . sp . It has a dist inct tubercule at th e po ster ior ext remi ty, 16 den
ticles, an inner wing and a ll proport ions identi cal to those in left Ml of P. tuberculatus n. sp.
None of the right MI figured by GRIES can be regarded as conspecific with our species, though
Grubia bifurca GRIES (GRIES, 1944, p. 23, Plate I , figs. 3, 4) is of Polyehaetaspis type .

An isolated left MI with a di stinct tubercule at th e posterior extremity ha s also been
described by ELLER, from th e Trenton Serie s of Ontario, as Lumbriconereites tuberosus ELLER

(ELLER, 1945, p. 135, Plate 1, figs. 34-36). L. tuberosus ha s quite different proportions from the
left MI of our species, is more elonga ted with regard to th e width and ha s a differently shaped
and more elongated inn er wing.

Polychaetaspis gadomskae n. sp.

(Platc XV; Text-fig. 8 C)

Type specimen: The appara tus No. 0.400/61, figured on Plate XV, fig. I, consisting of the carri ers, which are
arra nged obliquely with regard to the dorsal surface of the apparatus, basal plate with the anterior proximal part broken
off, intercalary tooth, right and left MT, righ t and left MU, ?fragmentary left Mm, right MIV, right and left LtT and
fragmentary mandibles.

Type horizon and locality : Erra tic bould er No. 0.400 of ?Middle Ordovician age, Mocht y, prov ince of Warsaw.
Derivation of the name: Named in honour of Mrs. EWA GADOMSKA, who made the drawings of the present

monograph .

Diagnosis. - Ca rriers suboval, longer than th e basal plate. Intercalary tooth present.
Basal plate with proximal part strongly elongated anteriorly, sigmoid anterior margin, and
short (tr.) posterior margin directed postero-laterally. Right MI 2.3 tim es longer than wide ,
with prominent, short (long.) shank and a bight extend ing for less than half the jaw length.
Left MI more than twice as long as wide, the greatest width across mid-length, with a prominent
left protuberance at the middle of th e jaw length . Ligament scar poorly defined or lacking.
MU comparatively large jaws with sha nks directed postero-laterally, almos t po steriorly and
strongly concave po sterior margins.

Denticle formula:

Pal aeont ologia Po lonica No . 16

Basal plate
MI
MU
MIll
MIV
MV

11-15
9-12
8-9

unknown

"

10-13
11-16
9-10

unknown

"
6
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Material. - Two incomplete jaw appa ra tuses from th e boulder No. 0.366, 18 - from
the boulder 0.400, isolated right and left MI from the se boulders, as well as from the boulders
0.423 and 0.472. Of th e boulders yield ing P. gadomskae - age of No . 0 .366 has been ascert
ained as Middle Ordovician (?Kukruse Stage or ldavere Stage of Esto nian sequence).

Description. - Length of MI var ies between 0.27 and 0.70 mm .
The ent ire apparatus (without carr iers) strongly tapers both posteriorl y and anteriorly,

th e greatest widt h being across th e mid -length of MI.
Carriers are suboval, longer th an the basal plat e, with sho rt anterior processes, 1.5 times

longer than wide. In all the specimens th e carrie rs are poorly preserved.
Basal plate is compa ratively long in th e proximal part, th e length of th e inner margin

is equal to half that of th e right Ml. T he pr oximal part is stro ngly elongated anteriorly, the an
terior margin sigmoid. In th e proximal part it is directed postero-Iaterally, then turns and con
tinues subtransversally. Th e outer margin is dir ected po stero-mediall y, th e inner po steriorly.
There is a short posterior margin directed pos tero-latera lly, somewhat downwards with regard
to th e dorsal surface of th e apparatus. In an art iculated apparatus th e posterior margin of the
basal plate is hidden in dorsal view and th e plate appears subtriangular. A series of 10-13
denticles extends for 0.9 of th e jaw length. The first denticle is th e longest , the next two very
small, the remaining ones slightly increasi ng in size post eriorl y. Th e po sterior part of th e inner
margin is arranged somewhat higher th an th e anter ior one . In ventral view a belt extends an
teriorly for more th an half th e width of th e plat e, narrowing posteriorI y. In left lateral view
th e belt appears of equal width all along th e jaw length. In th e dorso-lateral view of the basal
plate , when th e posterior margin is directed down ward s, th e posterior part of th e belt is visible
as a crescent-shaped wing.

Intercalary tooth fits t ightly int o th e anterior margin of the basal plate . It is stro ngly
sigmoid, arran ged in th e proximal pa rt postero-Iat erall y, in th e distal part subtrans
versally.

Right MI is 2.3 times longer tha n wide, the greates t width being somewhat beyond mid
length. The bight extend s for about 0.4 of th e length of the right MT. There is no distinct inner
wing on the inner border. Th e outer margin runs almos t posteriorly, th en turns and continues
po stero-laterally. Th e shank is moderat ely prominent. The posterior margin, opposite th e
bight is directed subtransversally. A ser ies of 11-16 dent icles decreasing in size posteriorly,
extends for 0.9 of th e jaw length. To the rear of th e last denticl e th e undenticulated ridge con
tinues to the end of the jaw. In right lat eral view the right slope beyond th e last denticle looks
somewhat dull, but th ere is no defined ligam ent scar. In left lat eral view the jaw is the widest
at one third of th e length from th e front , and fro m thi s point tapers posteriorly. The boundaries
between th e denticles are indi stinctly seen on th e left slope . Jn ventral view the opening of
the pulp cavity extends for 0.8 of the jaw length. There is a furrow subparallel to the outer
margin, which anteriorly enlarges somewha t into a very indi stin ct and poorly defined mu scle
scar. The surface enclosed between this fur row and the furrow with denticles is somewhat
inflated.

Left MI in dor sal view is 2.3- 2.5 tim es longer th an wide, th e grea tes t width being at
mid-length. A series of 11-15 denti cles, decreasing in size po steriorly, extends for 0.9 of
the jaw length . Th e outer margin is di rected pos tero-latera lly to ab out mid-l ength , at thi s level
it turns, continues a short distance transversally and th en postero-m edially. At half length
th ere is a distinct protubera nce on th e left border. Th e inner margin runs postero-laterally
and then po steri orl y for on e third of th e jaw length , at which point th e right slope enlarges
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into a prominent inner wing, which tapers posteriorly. Th e anterior margin of the inner wing
is directed subtransversally o r obliquely postero-laterally. A series of 11 -15 dentic1es decreasing
in size posteri orly extends for 0.9 of the jaw length. Beyond th e last denticle the prominent
ridge extend s to the end of th e jaw. Thi s short (long.) ridge is strongly compressed laterally
at the ant erior part, in some specimens it widens somewhat posteriorly. There is no ligament
scar, however in some specimens the most posterior part of th e left slope is somewhat dull.
I n left lateral view the jaw is widest at about one thi rd of the length from the front and then
narrows posteriorly to th e rounded posterior end. Th e surface of the jaw is uniformly shining
in the posterior part. In right lateral view the boundaries between the dentic1es indistinctly
continue on th e right slope. Th e jaw is rounded posteriorly, the inner wing marked on the inner
margin, which in front of th e wing is somewhat concave and then forms an arch together with
th e anterior margin.

Left M/I is a comparat ively large and stro ng jaw with a series of 9-12 dentic1es strongly
decreasing in size posteriorly. It is arched anter iorly, with a concave posterior margin. The inner
(denticulated) branch is twice as long as the oute r one, which is produced postero-laterally into
a spine-like process. Thi s outer spine-like branch, togeth er with the first denticle is often broken
off, and th e jaw become bevel square shaped . Th e pulp cavity is gap ing.

Right MIl is similar ly shaped as the left one, but smaller. In th e specimen, figured on
Plate XV, fig. 3h, the distal spine-like branch , togeth er with the first denticle is broken off,
and arranged in an unnatural position, dorsally coverin g the proximal branch of the jaw.

Left MIll is imperfectly known , pres umably of similar shape as left MU, but
smaller.

Right MIV fragm entary, preserved in two specimens, is imperfectly kno wn. Left MIV
is unknown.

Lateral teeth : Ltl are comparatively small, sigmoid teeth covering MI dorsally. Anterior
lateral teeth are unknown .

Mandibles: Only fragmentary mandibles ar e preserved in some specimens, no differences
in their st ructur e can be stated in compari son with those of P. tuberculatus.

Variation concerns th e shape of th e basal plat e, which may have the proximal part more
elongated anteriorly or shorter, and con sequentl y th e anterior margin is variously sigmoid.
The proportions of both MI (length to width rat io), as well as the length of the bight in right
MI may also var y. The inner wing inleft MI may have the anterior marg in transversal or
directed obliquely.

Discussion. - Polychaetaspis gadomskae is very similar to P. wyszogrodensis ; as both
species occur in the samples from the same boulders, their recogn ition in poorly preserved
specimens sometimes proves difficult. The main difference concerns the shape of the basal plate,
which in P. wyszogrodensis has the anterior margin directed subtransversally, while in the
here described species it is strongly sigmoid. Th e bight in right MI in P. wyszogrodensis extends
for half the jaw length, whereas in P. gadomskae for 0.4. Both MI are in P. gadomskae wider
with regard to length than in P. wyszogrodensis. Left MI in P. gadomskae is provided with a la
teral protuberance. Th e ligament scar, poorl y defined but present in P. wyszogrodensis, is in
P. gadomskae lacking. MU is narrow ( tr.) and strongly arched anteriorly, the distal part being
directed almost posteriorly , while in P. wyszogrodensis it is comparatively wide ( tr.) , the
distal part being directed postero-laterally,
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Polychaetaspis aequiIat eralis n. sp.

(Pla te XVI , figs. 3-5; Text-fig. 8 D)

Type specimen: Joined right and left MI, No . 0. 187/19, figured on Plate XVI , fig. 4.
Type horizon and locality : Erratic boulder No. 0 . 187 of ?Silurian age, Mochty, province of Wa rsaw.
Derivation of the name : Lat . aequilateralis - with equal sides, alludes to the shape of the basal plat e, which

has anterior and posterior margins of almost equal lengths.

Diagnosis. - Carriers suboval, with long anterior processes. Basal plate long , triangular,
tapering both ant eriorly and posteriorly, th e greatest width being somewhat in front of mid
-length . Intercalary toot h present. Bight in right M l extending for 0.5-0.6 of the jaw length .
Shank in right MI directed postero-laterally. Left M I subtriangular, with a prominent protu
berance at half of th e jaw length. Ligam ent scar in left MI subrhomboid, large and well defined.

Denticle formula :
Basal plate
Ml
M U
MIll
MIV- M V

11-14
11 -1 2

?8
unknown

9-11
12-14

?11

unknown

Material. - In addition to the type spec imen there is one pai r of joined jaws fro m the
boulder 0.187, incomplete right side from the boul der 0 .185, basal plate with intercalary
tooth and carriers from th e bould er 0. 391, num erou s isolated right and left MI, or basal plates
from these boulders, as well as from th e boulders 0 .98, 0.1 61 , 0. 245, 0 .391, 0.410,0.439,
0 .441 and 0.442. Of th e boulders yielding P. aequilateralis, th e age of th e boulder 0.410
has been ascertain ed as Silurian (Lower Ludlow) and the bould er 0.441 as Siluri an (?Wenlock).
It is probable th at th e stra t igraphic range of P. aequilateralis is restricted to the Silurian.

Description. - Length of MI varies between 0.23- 1.42 mm.
Carriers, preserved in one specimen figured on Plate X VI, fig. 3, are suboval , strongly

tapering po steri orly . Antero-lateral corners a re prolonged into very long and thin anterior
processes. Outer margin is in the anterior part st ro ngly incurvcd, th en it runs po stero-l at erally
to mid -length and cont inues postero-medially. Th e greatest width of the carrier s is about
mid-length .

Basal plate is t riangular , 2.7 times long er th an wide, ta perin g both anteriorl y and po
steriorly . The greatest widt h is somewhat in fro nt of mid-length . Anterior margin, directed
postero-laterall y, is somewhat shorter than the outer margin directed postero-medially. A series
of 9-11 denticles, insignifican tly decre asing in size po sterior ly, extends for 0.8 of th e length
of the inner margin . In some specimens first denticle is much longer than the rem aining ones.
Th e inner margin to th e rear of the last denticle, is th ickened and bent somewhat upwards
and outwards. In ventra l view th e belt is com parati vely lar ge, extending for more than half
the jaw width anteriorly, the bou ndaries between th e denticles are in some specimens prolonged
onto the belt. Posterior part of th e belt is directe d downwards with regard to the dorsal surface
of the ba sal plat e, and th e belt narrows somewhat posteriorl y in ventral view. In left lateral
view the belt is of equal size all along it s length, in th e very posterior part being somewhat
concave. The opening of th e pul p cavity is comparatively sma ll, fissur e-like, tapering posteriorly.
Intercalary tooth fits t ightly into the an terior margin of th e basal plate.

Right MI is 2.5 tim es longer th an wide. A series of 12-14 dent icles decreasing in size
posteriorly extends for 0.9 of the jaw length . Th e greatest width of th e jaw is somewhat in
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front of mid-length . The three first denticl es (the longest) are twisted out of alignment with
th e other dent icles. To the rear of th e last denticle th ere is a somewhat inflate d, elongated
(long.) ligam ent scar. The left slope is directed downwards with regard to the dor sal surface
of the jaw and there is no inner wing in dorsal view. The inner margin runs at first pos tero
laterally, and then continues posteriorly. The oute r margin is directed postero-laterally
(somewha t concave). The shank is prominent, comparatively narrow. The pos terior margin ,
surrounding the bight, incurves into the jaw. Length of th e bight varies between 0.5-0.6
that of th e jaw. In left latera l view th e left slope slightly narrows pos teriorly. In right lat eral
view th e jaw is widest at a th ird of its length from th e front. The anterior margin forms an
arch together with the oute r one . Th e posterior part of th e r ight slope, opposite the bight, narrows
poster iorly .

In ventral view the opening of the pu lp cavity extend s for 0.8 of the jaw length . There
is no belt. In th e an te rio r part of th e ope ning th ere is a poorly defined , suboval muscle scar,
a trace of which is seen on the dorsal side on ly in bleached specimens. A deep fur row with
pits associated with th e dcnticles is seen in ventral view.

Lef t M / is in dorsal view 2.4 times longer than wide, the greatest widt h being about
mid-length. Outer margin is somew hat concave and runs postero -laterally to a prominent
protu berance, th en curves and continues po stero-medially, being somewhat concave. Anterior
part of th e right slope is hidden under the dentary in dorsal view. Posteriorly it enlarges int o
a prom inent inner wing, which extend s for half of th e jaw length. Anterior margin of th e inner
wing is directed somewhat obliquely, the wing tapering posteriorly. A series of 11-14 denticles,
decreasing in size posteriorly, extends for 0.8-0.9 of the jaw length. To the rear of the last
den ticle there is a th ickening of the ligament scar , which is best seen in left lateral view. In left
lateral view the jaw is subtriangular , widest at a third of its length from th e front. At th e most
poster ior part there is a very large, well defined ligam ent scar, subrhomboid , tapering both
anteriorly an d posteriorly. In right lateral view th e anterior margin forms an arch. Th e right
slope is com paratively wide anter iorly an d enla rges posteriorly into a prominent inner wing.
In ventral view th e cover extends for 0.8 or somewhat less of the jaw length. T he muscle scar
is poo rly defined and ind istinct, seen after bleachi ng on the dorsal surface of th e jaw as an
indist inct spot. Th e furrow with pits associated with the denticles is dist inctly seen.

Right M II is a jaw in form of a bevel square, with a transverse branch pro longed postero
-late rally into a pointed end . Posteriorly the jaw tapers strongly. A series of 11 denticl es extends
nearly the full length of the jaw. In ventral view the pulp cavity is gapi ng.

R ight M/V is subtr iangular, small jaw with a series of 6 small denticles, equal in size,
extending along the inner margin. Laterally it is prolonged into a spine-like process . Th e
opening of the pulp cavity is gaping.

Left MH, MIl l, MIV and MV, right MV and anterior teeth are unknown.

Discussion. - Polycliaetaspis aequilateralis n. sp. is comparatively poo rly known, th e
writer decided however to describe it as a separate species, as it is well defined, an d even th e
separate MI are ident ifiable, due to the characteri stic shape of the jaws an d ligament scars.
In the shape of th e carriers and the presence of intercalary tooth P. aequilateralis reca lls P. lVy
szogrodensis and P. tuberculatus. It differs from th e latter species in having a tr iangular basal
plate and a longer bight in right Ml. Left MI of P. wyszogrodensis and P. aequilateralis have
an inn er wing, similar in shape. P. aequilateralis has, however, a more prominent lat eral pro
tuberan ce than P. wyszogrodensis, and a differently shaped ligament scar, which in P. lVy
szogrodensis is smaller and has a transverse anterior margin, while in P . aequilateralis it tapers
both anteriorly and posteriorly. The basal plate of P. aequilateralis reca lls that of P. inconstans,
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from the latt er species P. aequilateralis differs in the stucture of MI. The right MI has in
P. inconstans a much shorter bight, there is no lat eral protuberance in left MI. In addition ,
P. inconstans has much deeper and larger muscle scars, and smaller and differently shaped,
poorly defined ligament scars . Th e intercalary tooth characteri stic of P. aequilateralis, is
lacking in P. inconstans.

Polychaetaspis cf. aequilateralis n. sp.

(Plate XVI, fig. 6)

Material. - One apparatus No. 0 .56/1 consist ing of carriers, basal pla te, intercalary
tooth, right and left MI , right and left MII, left MIll, right and left Ltl and LtII, uncertain right
LtIV. Erratic bould er No. 0 .56 of Silurian age, Dziwn6w, Baltic coast.

Description and comparisons. - As th e specimen 0.56/1 is very similar to P. aequilateralis
n. sp. its description is confined to pointing out the differences with P. aequilateralis.

Carriers in specimen No . 0.56/1 are subrec tangular , of the same width all along the length,
while in P. aequilateralis they are very narrow anterior ly, wideni ng towards mid-length and
tapering posteriorly. It is possible that the posterior part of the car riers in P. cf. aequilateralis
has been broken off, and that it was rounded.

Basal plate is very similar to that in P. aequilateralis, differing only in having a more
transversally directed anterior margin .

Right and left MI are of the same genera l pattern as in P. aequilateralis, the only difference
concerns the shape of the ligament scar in left MT, which in P. aequilateralis is large and pointed
anteriorly, whereas in th e here described specimens it is smaller and has a transverse anterior
margin.

Right MII in P. cf. aequilateralis is similar to that in P. aequilateralis. Left MU is somewhat
larger than right MU , otherwise being its mirror image.

Left MIll is poorly preserve d, similar in shape to MII left , but smaller.
Lateral teeth , unknown in P. aequilateralis, are preserved in the described specimen.

Ltl are bent teeth , shorter ( tr.] than the width of MI. LtU are subtriangular teeth with wide
bases, adhering to MU dorsally. An uncertain , poorly preserved LtIV is present in front of
the right MH .

Polychaetaspis warkae K OZLOWSKI, 1956

(Plate XVII , fig. I; Text-fig. 8E)

1956. Polychaetaspis warkae n. sp. ; R. KOZLOWSKl, Sur quelque s appareils masticateurs ... , p. 189, Figs 14-16.

Type specimen: Jaw ap para tus from boulder No . 0 .29 , figured by KOZLOWSKl (1956, Fig. 14), co nsisting o f
carriers , basal plat e, right and left MI, right MU, right MTV, left and right LtI and right Ltl V. The jaws of th e
apparatus becam e separated after they were drawn by KOZl OWSKl and a re figured in the prese nt paper on Plat e XVII, fig. 1.

Type horizon and locality : Erratic boulder No. 0 .29 of Middle Ordovician age (? Uha ku Stage of Estonian
sequence), War ka, province of Warsaw.

Diagnosis. - Carr iers small, somewhat longer than the basal plat e, arra nged vertically
111 the anterior part , horizont ally in the posterior part, appear ing bulb iform in dorsal view.



POLYCH AETE JAW A PPARATUSES 87

Basal plate small , subtriangular, tapering poster iorly. Intercalary tooth lacking. Bight in right
MI extends for 0.4 of th e jaw length. Left MI - a compa ratively narrow jaw, its length being
three times its width , with an inn er wing extend ing for 0.5 8 of th e jaw length in dorsal view.
Openings in MI extending for about 0.8 of the jaw length, at the anterior part of pulp cavities
very deep subtriangular muscl e scars . Ligament scars in both MI and basal plat e comparatively
large, poorly defined .

Denticle formula :
Basal plate IO
MI 14 14
MU unknown 13
MIll

"MIV
"

9

Material. - Type specimen only.

Description. - K OZLOWSKI (1956) described Polychaetaspis warkae by comparing it
with P. wyszogrodensis . In th e large collection of polychaetaspid jaw apparatuses studied by
th e present writer, non e can be regarded with cert ainty as co nspecific with KOZLOWSKI'S type
specimen. Separation of thi s specimen into indiv idu al parts ha s shown th e details of the structure
of detached jaws, hidden in th e articulated apparatus and previou sly not observed . For thi s
reason it is considered desireabl e to repeat the description of P. warkae in th e present paper.

Carriers a re longer than th e basal plat e. Wh en arra nged in the a rticulated jaw apparatus,
the anterior part of each carr ier is directed nearl y vertica lly, while th e posterior one horizontally,
thi s gives th e carr iers a bulbiform appea rance in th e dorsal view (comp. KOZLOWSKI, 1956,
Fig. 14A 1) . Isolat ed right carrier, figured in th e present pap er (Plat e XVII, fig. 1g) is subrecta n
gular , with concave anterior margin , moderately long antero-lateral process and broadly rounded
postero-Iat eral corner.

Basal plate is subtria ngular in dor sal view, twice as long as wide, strongly tapering po
steriorly . Anterior margin is con cave ; outer margin , direct ed postero-medially, is in th e posteri or
part insignificantly incurved. A series of ten small denticles extends for three quarters the length
of th e inn er margin . First denticle is twice the size of the remaining ones . Posterior part of th e
inner margin, beyond the last denticle, is thi ckened and th ere is a poorly defined ligament scar.
In ventral view th e belt occupies half of th e jaw width anter iorly and strongly narrows po
ster iorly .

Right ME is 2.2 times longer than wide, th e greatest width being beh ind th e mid-length
and just in front ofthe bight. In dor sal view th e ou te r margin ru ns post ero-Iaterally in a somewha t
concave course and th en proceeds around a prominent sha nk. Th e inn er margin runs po sterc
laterally, then posteriorly, and in th e very posterior part postero-m edially. Th e inner wing
is very narrow. First denticle is th e largest. In dor sal view first two denticles a re twisted out
of th e alignment with other denticIe s, which increase in size towards th e middle and then de
crease again posteri orl y. To th e rear of th e last denticl e th ere is a small area of a poorly defined
ligam ent scar, which passes onto the right slope .

In th e type specimen here describ ed (Pla te XVII, fig. 1d) th e jaw in front of the bight
is somewhat bent inward (almos t fractured). In ventra l view th e opening extends for about
0.85 of the jaw length ; th ere is no belt. In the an terior part of th e opening th ere is a deep
teardrop shaped muscle scar.

Left MI is 2.2 times longer than wide , th e grea tes t width being about its mid-length.
In the dorsal view the outer margin proceeds postero-lat erally being somewhat concave ; it
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arches abo ut it s mid-length a nd continu es postero-rnedially, it s post eri or part being somewha t
incurved. The inner margin is in th is view hidden under th e dentary . A prominent inner win g
occup ies 0.5 8 of t he jaw length . Ther e is a ser ies of 14 denticles, th e first two of which are
twisted out of th e alignme nt with othe r denticles. F irs t dent icle is th e largest , th e succeeding
ones sma ll, th en th e denticles incr ease in size towards th e mi ddle of the dentary and decrease
aga in po st eri orl y. To th e rea r of th e last dent icle ther e is a co mpa ra t ively small ligament scar,
poorly visible in do rsal view. In left lateral view t he jaw is subtr iangu lar , widest in the middle.
A co mpara tive ly large subtra pezoid mu scle sca r, with poorly defined margin s is see n at th e
posterior extrem ity . In r ight lat eral view th e inner wing appears lon ger than in dorsal view . In
ventral view th e cover is so mewhat lon ger tha n in th e r ight M I, th e o pening extends for 0. 82
of th e jaw length . A compara tively la rge mu scle sca r, similar in shape to t hat in th e rig ht ML
is present.

Righ t MU is bro ken off in the typ e spec ime n and arranged in a n u nnatura l positi on . It
is a subt ria ngular jaw stro ngly taperin g posteriorly, with a so mewhat convex anterio r margin ,
directed poster o-Iaterally. A series of 13 dent icles, decreasing in size poster iorly, extends th e
full length of th e jaw. Fi rst denticle is di st inct ly lo nger th an the re ma ining ones, which in th e
type spec ime n are strongly worn . The bo undar ies between the dent icles con tinu e onto th e
wall of the jaw. Lat erall y th e jaw is produced o utwards as a sha rp ly pointed sha nk , as a n
exte nsion of the firs t denticle.

Right M/Vi s simila r in sha pe to r ight MIJ , but smaller, bea ring 9 sma ll denticles. The inne r
dent icul at ed ma rgin is st ro ngly con vex, t he oute r one co ncave.

Right and left Lt! are co m pa ra tive ly narrow and long teet h , ar ra nge d obliquely across MI ,
jus t beyo nd the first den t icle . The basis o f th e tee th fit t he incurva tures a t th e ante rior part
of th e oute r margin s in ML

Righ t Lt/V is a tri an gu la r tooth with a wide ba se . T he t ip of th e tooth lie s in a lignme nt
with th e denticles of MIV. The post erio r margin of th e toot h fits t ightly into th e anterior margin
of MI V.

Discussion. - Right MII of Polychaetaspis type, fo und in t he sa mple from the boulder
yield ing the typ e specime n of Polych actaspis warkae (No. 0 .29), was figured by KOZLOWSKI

(195 6, F ig. 16) as cr. Polychaetaspis warkae . It is so mewha t similar in sha pe to th e right MII
in th e type speci me n, but di ffer s from the latter in its greater size an d in th e fact th at the bound
a ries between the de nt icles a re no t visible o n th e jaw wall. Its co nspecifity with P . warkae
cannot be esta bl ished .

P . warkae d iffers fr o m P . wyszogroden sis, P. tubercu latus and P . aequilateralis in ha vin g
a shorte r bight in the right M l , d ifferent ly shaped ba sal plate, a nd shorter ca rr ier s. Short bight
in r igh t M I is characte ristic o f Polychaetaspis latus n. sp. ; P . warkae differ s fro m P. latus in
ha vin g a less slender basal plate, and narro wer a nd differently shaped M I, parti cularly right MI.
Ri ght M I similar to that in P . warkae occurs in P . wyszogrodensis , P. aequilat eralis and Po
lychaetaspis sp. a. In all th ese species the inn er wi ng is sim ilarly shaped , somewhat longer than
half th e jaw length , and th e greates t widt h of th e jaw is abo u t mid-length . The differences in
th e str uctur e o f left MI a mo ng these spec ies a re very sma ll ihd eed and co ncern mainly the shape
of the ligament sca r and small di ffer ences in proportion s . In P. warkae th e ligament scar is
subtrapezoid and poorly defined , in P . aequilateralis it is of simi la r sha pe, but larger and well
defined , while in P. wyszogrodensis it is small, elongated transver sally.
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Polychaetaspis latus n. sp .

(Plate XVII, figs. 2-4; Text-fig. 8P)
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Type specimen: The apparatus No. 0.179/6, figured on Plate XVII, fig. 4, consisting of right and left MI, right
and left MII , left MIII, right and left Ml V, left LtIlI, and right and left LtfV.

Type horizon and locality : Errat ic boulder No . 0 .179, of unknown age (Ordovician or Siluria n), Mochty, pro vince
of Warsaw.

Derivation oj the name: Lat . latus - broad , alludes to the structure of Ml, which is very broad anteriorly .

Diagnosis. - Carriers unknown. Basal plate subtriangular, 2.2 tim es longer than wide.
Intercalary tooth lacki ng. Left MI wide anteriorly, stro ngly tapering posteri orly, with inner
wing extending for 0.6 of th e jaw length . Right MI very wide anteriorly, stro ngly compressed
posteriorly, with an inn er wing extending for a distance of about 0.4 of the jaw length, in the
middle of th e jaw. Bight exte nds for 0.4 of th e jaw length . MU like a bevel squa re, MIII-MIV
arcuate . LtI very long, slender, longer ( tr.) than th e greatest width of MT; LtIl crescent-like,
LtIlI subtr iangular or crescent-like, fittin g tightl y int o th e outer margins of respective jaws.

Denticle formula:
Basal plat e 8-10
MI 12-14 12-13
MU 9-10 9-10
MIll 8
MIV 6 8

Material. - Six incomplete jaw apparatuses from the boulder N o. O. 179, one apparatus
from No. 0.505. Age of both th ese boulders unknown (Ordovician or Siluri an).

Description. - Length of MI vari es between 0.4-0.53 mm. Entire apparatus is widest
at anterior part of MT, tapering strongly to th e posterior.

Basal plate is subtr iangular and narrow, 2.2 tim es longer th an wide, tapering posteriorly.
Anterior margin is somewhat concave, dire cted subtra nsversally. Outer margin is directed
postero-medially, somewhat incurved in the middle. Inner margin is dir ected posteriorl y. A series
of 8-10 denticles extends for three quarters th e length of the inn er margin. Tn ventral view
half of th e jaw width is covered by a belt which slightly tap ers posteriorl y. The outer margin
of th e belt is somewhat concave.

Right MI in dor sal view is a comparatively wide jaw, 2.5 times longer than wide. The
greatest width is somewhat in front of mid-length. Th e outer margin is slightly concave in the
anterior part, th en con vex, surrounding in a broad arch a compa ratively large shank. Inner
wing extends for 0.38-0.42 of th e jaw length , in the middle of th e jaw. It has a transverse
anterior margin, posterio rly tape rs strongly. In the very po sterior pa rt of the jaw the inner
wing is directed vertica lly and hidden in dorsal view. On account of th e compression of the right
and left slopes in th e posterior part , the posteri or quarter of the jaw appear s in dorsal view
extremely narrow. A serie s of 12-13 sharply pointed denticles, decreasing in size posteriorly
extends for 0.9 of th e jaw length . To th e rear of the last denticle th ere is a somewhat inflated
ligament scar. In transmitted light a muscle scar is visible on th e dor sal side - as a light spot
in the anterior part of th e jaw. In left lat eral view the anterior margin togeth er with the first
denticle form s a bro ad arch . A part of the pulp cavity is visible ant eriorl y in thi s view. Left
and right margins are subparallel, the jaw somewhat narrows posteriorl y. In right lateral view
the anterior margin form s a broad arch. Th e posterior part of the right slope is of th e same width
all along th e length of the bight. In ventral view the cover extends for about 1.5 of th e jaw length.
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Along the inner margin there is in some specimens a very narrow belt, in others the belt is lacking.
A deep furrow with pits associated with the denticles extends along the inner margin. At the
anterior part of the opening there is suboval, elongated muscle scar.

Left MI - in dorsal view the outer margin is directed at first postero-laterally, at a third
of the jaw length it forms a broad arch and continues postero-medially. The left slope is wide
anteriorly and strongly tapers posteriorly, which is connected with the lateral compression
of the jaw in the posterior part. The anterior part of the right slope is in dorsal view hidden
under the dentary, the posterior part enlarges into an inner wing, which extends for 0.6 of
the jaw length. The anterior margin of the inner wing is directed transversally, the wing tapering
towards the posterior. A series of 12-14 denticles extends for 0.9 of the jaw length. The first
denticle is the longest, the next two or three smaller, then they increase in size towards the middle,
decreasing again posteriorly. A poorly defined, somewhat inflated ligament scar is visible to the
rear of the last denticle. In a transmitted light a suboval muscle scar is visible on the dorsal
side as a light spot at the anterior part of the jaw. In left lateral view the anterior margin is
directed almost transversally, somewhat convex; the outer margin is directed posteriorly, at
about 0.4 of the jaw length it swings outwards and continues postero-medially to the rounded
posterior end. In right lateral view the jaw is widest at mid-length, the outer margin is sub
parallel to the dentary, the posterior margin rounded . In ventral view the opening extends
for about 0.8 of the jaw length, on the left side it prolongs into a short belt, which tapers pc
steriorly and disappears entirely at about one third of the jaw length. Anterior margin of the
pulp cavity continues on the left side as the anterior margin of the inner wing.

Right MIl is bevel square shaped, with a very strong (tr.) and wide (long.) transverse
branch and with a straight outer margin directed postero-Iaterally, almost posteriorly. The
longitudinal branch is long, tapering posteriorly. A series of about 10 denticles, decreasing in
size to the posterior,' extends nearly the full length of the jaw. In ventral view: the pulp cavity
is slightly enclosed , almost gaping, a very narrow (long.) crescent like cover is present anteriorly.

Left MIl is somewhat larger than the right one, otherwise being its mirror image.
Left MIll is arcuate in shape, with a series of 7-8 small denticles, extending the full

length of the jaw, having a gaping pulp cavity.
Left MIV is smaller than MIlT, arcuate in shape, with a series of 6 denticles extending

the full length of the jaw, and with a gaping pulp cavity.
Right MIV is a mirror image of the left one, with 8 denticles .
Lateral teeth: The number of lateral teeth presumably corresponds to the number ofjaws ,

each jaw being associated with one tooth. Should this be the case, there are 4 lateral teeth on
the left side, three on the right. It is however possible that there is one additional lateral tooth
on the right side .

Right and left LtI, associated with MT, are arranged just beyond the first denticle. They
are very long, slender and bent, the ir length exceeding the greatest width of MJ.

Right and left Ltll are crescent-shaped or subtriangular teeth, fitting tightly .into the
outer margin of MH.

LtIlI-IV are subtriangular teeth, fitting the outer margins of respective jaws.

Variation. - The greatest range of variability concerns the structure of the anterior lateral
teeth (LtlT-LtIV), which in the type specimen (Plate XVII, fig. 4) are subtriangular, cone-like,
moderately elongated, while in other specimens (e.g. Plate XVII, fig. 3) they are comparatively
longer and crescent-like. As no other differences are observed, these specimens are considered
here as conspecific.

Discussion. - See pp. 88 and 93.
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Polychaetaspis inconstans n. sp.

(Plate XVIlI , figs. 2, 3; Text-fig. SG)

91

Type specimen: The appara tus No. 0 .391/3, figured on Plate XVIIl, fig. 3, consisting of a basal plate , right and
left Ml, right and left MH, left MIll , right and left MIV, right UII .

Type horizon and locality : Erratic bould er No . 0 . 391 of ?Silur ian age, Rewal, Baltic coast.
Derivation of the name: Lat. inconstans - unsteady , alludes to the variabilit y of the species.

Diagnosis. - Carriers unknown. Basal plat e triangular with anterior margin directed po
stero-laterally. Intercalary tooth lacking. Right MI 2.5 times longer than wide , with a prominent
shank. Bight in right MI extends for 0.35 to 0.40 of the jaw length , inner wing extends in th e
middle of the jaw for a length equal to half that of th e jaw. Left MI 2.3 tim es longer than wide,
with an inn er wing extending for 0.6 of the jaw length. MIl like a bevel square, with very short
transverse branches. MIll and M1V arcuate, with dent ari es a rranged perpendicularly to the
length of th e apparatus.

Denticle formula:
Basal plat e 9-10
MI 13-15 13-16
MIJ 9-11 9-10
MIll 7-8
MIV 7 7

Material. - Eight incomplete jaw apparatuses or join ed jaws and severa l isolated right
and left MI from the boulder 0 .391 , one incomplete jaw apparatu s from the boulder 0 .187.
Age of the boulders 0 .1 87 and 0.391 ha s been ascert ain ed as ?Silurian.

Description. - Comparatively small apparatuses, length of MI varying between 0.25
and 0.43 mm .

Basal plate is subtriangula r, twice as long as wide , tapering both anteriorly and po
sterior ly. The greates t width is somew ha t in front of mid-length. Anterior margin is directed
obliquely postero -laterally, sometimes in a somewhat sigmoid curve. Outer margin , longer
than the ante rior margin , is directed postero-medially. Anterior margin may be directed obliquely
in varying degrees, and in connection with thi s th e point of contact of the anterior and outer
margins may be situa ted at vari ou s levels. Th e inn er margin is d irect ed posteriorly. A series
of 9-10 small denticles, equa l in size, extends for 0.85-0.90 of the jaw length . The inner
margin , to the rear of th e last denti cle, is thickened , and somewhat bent ou twards, to fit tightly
the inflat ed ligam ent sca r of th e right Ml. In vent ral view the belt is compara tively narrow,
extending anterio rly for less th an half th e width of th e plat e and tap ering posteriorly.

Right MI in dor sal view is 2.5 tim es longer than wide. Ante r ior margin forms an arch.
Outer margin is stra ight, directed postero-lat erally, nearly posteriorly to the shank, wh ich is
prominent in longitudinal direction , but does not protrud e lat erally. In some, not figured
specimens, the shank is directed po stero-Iat erally and protrudes both po steriorly and laterally.
The bight which extends for 0.32 to 0.40 of th e jaw length , is st rongly incurved. Along the
inner margin there is a small inn er wing tap ering po steriorl y, extending in th e middle of the
jaw for a distance of half th e jaw length. Ant erior margin of th e inner wing is concave, the left
slope to the rear of the wing is very narrow. A series of 13-16 denticles decreasing in size
po steriorly, extends for 0.9 or more of the jaw length. To the rear of the last denticle there
is an inflated , but small ligament scar. In right lateral view the jaw is triangular, anterior margin
is directed in an arch po stero-laterally, outer margin directed po stero-medially, The greatest
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width of the jaw is at o ne thi rd of th e jaw length from th e front. In vent ra l view the cover
extends for nearly 0.2 of th e jaw length. Th e muscle scar is teard rop shaped, very large and
deep. It extends for a lmos t th e entire a rea of th e inn er wall of th e jaw, enclosed between the
bight and the furrow with denticles. In tr an sm itted light th e mu scle scar is also seen in dorsal
view as a light spot.

Left MI, in dorsal view, is 2. 1 tim es longer th an wide, th e grea tes t width being across
mid-length . Anterior part of th e right slope is hidden under the dent ary. Po steriorly it enlarges
int o a prominent inn er wing, which extends for 0.6 of th e jaw length . Anterior margin of th e
inn er wing is di rected postero-lat erally. Poster iorl y th e inner wing narrows. Outer margin
is directed at first postero-lat erally, at half of the jaw length it turns and co ntinues po stero
medially, being somewhat sigmoid . Th e very posterior part of th e left slope is extremely narrow
in this view. A series of 13-15 denticl es decreasing in size posteriorly, extend s for 0.9 o f
th e jaw length . To th e rear of th e last denticle th ere is a somewhat inflated ligam ent scar. In
left lat eral view th e jaw is subtriangular, th e grea tes t width being at a third of th e jaw length
from th e front. In this view th e ligam ent scar appears flat , it is larger th an in dorsal view and
poorly defined . In right lat eral view th e ante rior pa rt of th e inn er wing protudes laterally, an 
terior margin is st rongly arc hed . In vent ral view th e cover extend s for 0.9 of th e jaw length ,
the mu scle scar is teardrop sha ped, large but less di stin ct th an in right MI. Th e mu scle sca r
is hardly seen on th e dor sal side in t rans mitted light.

Right MII is in th e form of a bevel square, with a very sho rt tran sverse bran ch. Long
itudinal branch stro ngly tapers posteriorl y. Anterior margin is rounded , outer margin dire cted
po stero-laterally, almos t posteriorl y. A series of 9-10 denticles, the first being the longest ,
extends the full length of the jaw. In ventra l view, th ere is a very small cover , otherwise th e
op ening of th e pulp cavity is almos t gaping.

Lef t MII is so mewhat lar ger (longer) th an th e right MH, otherwise being its mirror image.
Left MIIJi s an arcua te jaw, wit h a gaping opening of the pulp cavity and a series of 7- 8

small denticles, equa l in size. Th e jaw is arranged alm ost perp end icularly to th e length of
the apparatus, th e dent ar y being arra nged postero-rnedially. Th e outer (anterior) slope of the
jaw is con vex, th e inner (pos te rior) concave.

Right and lef t M/V recall in shape left Mill , but are somew hat smaller , and arra nged
more tr an sversally with regard to th e length of the apparatus . In th e type specimen, figur ed
on Plat e XVIII, fig. 3, MUI and MIV are bent up wards and arranged perpendicularly with
regard to th e dor sal sur face of MI (as visible on Plate XVIII, fig. 3b), in the left lateral view
of th e apparatus.

Lateral teeth are poorl y known. Right UI is preserved in th e specimen figur ed on Plate XVIII ,
fig. 2. It is a comparat ively small, strongly bent tooth , adher ing to th e right MI dorsally, just
beyond the first denticle. In th e type specimen right and left Ltll are preserved in an unnatural
positi on. They are triangular teeth which probably fitted tightly into the outer borders of Mll .

Variation. - Vari ati on concern s th e length of th e bight in r ight MI , which may vary
from 0.32 to 0.40 of th e jaw length , th e shape of th e sha nk in right MI and the sha pe of th e
basal plate. The anter ior margin of th e basal plat e in some specime ns is directed postero-laterally,
more posteriorly, in others postero-laterally, mor e tr an sversally.

Discussion. - Polychaetaspis inconstans n. sp. differ s from all the remaining represen
tatives of Polychaetaspis in having MlI provided with very sho rt transverse branches, not
prolonged laterally into pointed ends . Tt is not , however , entirely certa in, whether lateral teeth
(right and left LtlI) found in th e type specimen (comp. Plat e XVIlT, fig. 3) are th e true lat eral
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teeth , or rather broken off lateral sp ine-like prolongations of MII. P. inconstans recalls P. la
tus n. sp., especially the left MI ar e similar, though left MI in P. inconstans is wider in relation
to the length than in P. latus. P. inconstans differs from P. latus and Polycha etaspis sp. a in the
shape of th e basal plate, which in P. inconstans tapers both anteriorly and po steriorIy, while
in P. latus and Polychaetaspis sp. a it has a transverse anterior margin. The shank in the
right MI of P. inconstans is dire cted posteriorly, the bight being stro ngly incurved into the
jaw, whereas in P. latus the po sterior margin of th e right MI opposite the bight is directed
subtransversally, while the shank is broadl y rounded, protruding laterally. Th e shape of the
inner wing in the right MI is in both spec ies similar. Lastly P. inconstans has MIll and MIV
arranged transversally with regard to the length of th e apparatus, while in P. latus they are
arranged poste ro-medially. Th e basal plat e which narrows both anteriorly and po steriorly, is also
characteri stic of P. aequilateralis n. sp. P. inconstan s differs from th e latter species by the lack
of an intercalary tooth , a shorter bight in right MI, a smaller, not so well defined ligament scar
in left MI , and a differently shaped MIll and MIV.

Polychaetaspis varsoviensis n. Sp.

(Plate XIX, figs. 1-3; Text-fig. 8 H)

Type specimen: The apparatus No . 0.400/239, figured on Plate XIX, fig. I. It cons ists of somewhat deformed
carri ers, a basal plate, right and left MI, right and left MH, left MIll, right and left MIV , right and left LtI, left LUll,
right LtlV and fragmentary mand ibles. The apparatus, after it was drawn, was separated into individual jaws, in order
to show the structure of each jaw, which is hidden in an articulated apparatus.

Type horizon and locality : Erra tic boulder No. 0.400, of Middle Ord ovician age (?Kukruse Stage or Idavere
Stage of Esto nian sequence), Mochty, pro vince of Warsaw.

Derivation oj the name: varsoviensis - found in the provi nce of Warsaw.

Diagnosis. - Carriers short, subrectangular, very slightly longer than the basal plate,
with long anterior pr ocesses. Basal plate small, with a concave anterior margin and broadly
rounded posterior. Right MI a compa ra tively broad jaw, th e greatest width being beyond
mid-length . Bight in right MI extend s for 0.35 of th e jaw length. Ligament scar in right MI
distinct, inflated. Left MI with a sigmoid inner wing, and th e po sterior extremity produced
into a very small tubercule. Ligament scar in left MI in front of th e posterior tubercule very
small, poorly defined . MU arcuated, produced distall y into distinct spine-like processes.
MIII-MIV similarly shaped but smaller.

Denticle formula:
Basal plate 7-8
MJ 16-20 14-16
MU 10-11 8
MIll 9
MIV 9 8

Material. - In addition to the type specimen, there are four incomplete jaw apparatuses
from the boulders 0.400 and 0.469, isolated MI from th ese boulders and from the boulder
0.116. Age of the boulders Nos. 0.116, 0.400 and 0.469 has been ascertained as ?Middle
Ordovician .

Description. - Length of MI varies between 0.26-0.87 mm. Th e entire apparatus without
carriers tapers both ant eriorly and po steriorIy, the greatest width being at mid-length of MI.

Carriers pre served in two specimens are in both cases somewhat damaged. They are
subrectangular, broadly rounded posteriorly, with very long anterior processes.
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Basal plate is comparatively small and wide, the length to width ratio being 1.1-1.3.
A series of 7 or 8 small denticles extends two thirds or three fourths the length of the inner
margin. The anterior margin is concave, outer margin directed postero-medially, the posterior
margin comparatively wide, rounded . In ventral view the belt extends anteriorly for less than
half the jaw width and narrows posteriorly. In left lateral view the belt is narrow anteriorly,
widening posteriorly.

Right MI - length to width ratio is about 2.7. Right Ml of the type specimen, figured
on Plate XIX, fig. 1, is somewhat depressed and appears wider in relation to the length. The
outer margin is directed posteriorly, at about one third of the jaw length it bends and continues
postero-laterally, around a comparatively long and prominent shank. The bight extends for
about one third of the jaw length. The outer margin opposite the bight is directed transversally.
The inner margin runs posteriorly, there is no inner wing. A series of 14-16 denticles insigni
ficantly decreasing in size posteriorly extends for 0.9 of the jaw length. To the rear of the last
denticle on the right slope there is a distinct tubercule-shaped ligament scar. In left lateral
view the jaw slightly narrows posteriorly, the boundaries between the denticles are seen on the
left slope. In right lateral view the posterior tubercule is very distinct , the right slope opposite
the bight tapers posteriorly. In ventral view the opening of the pulp cavity extends for 0.75
of the jaw length . At the anterior part of the pulp cavity there is a comparatively large muscle scar.

Left M/ - length to width ratio is about 3.2. In specimen figured on Plate XIX,
fig. 3, left MI is compressed in the middle. A series of 16-20 small denticles, increasing in
size towards the middle and decreasing again posteriorly, extends for O.9 of the jaw length. The
outer margin is directed postero-laterally, in the middle it swings and continues postero
medially, being somewhat concave. The anterior part of the right slope appears very narrow
in dorsal view, the inner margin running subparallel to the dentary. At mid-length, the inner
margin swings outwards around the prominent inner wing and then bends postero-medially.
The posterior extremity of the jaw is developed as a small tubercule-Iike process. In front
of this tubercule, on the left slope there is a poorly defined ligament scar. In left lateral view
the jaw is widest slightly beyond mid-length and tapers both anteriorly and posteriorly. In right
lateral view, the anterior part of the right slope is comparatively wide, about mid-length it
enlarges into a prominent inner wing. In ventral view, the opening extends for 0.8 of the jaw
length, at the anterior part of the opening to the right of the furrow with pits there is a distinct
muscle scar.

Left Mll is a comparatively elongated jaw with 10-11 denticles, extending the full
length of the jaw. The transverse branch is comparatively short (tr.) in comparison with the
length of the longitudinal branch (long.). The transverse branch is produced laterally into
a short, sharply pointed spine. In right lateral view the jaw appears comparatively wide, the
boundaries between the denticles visible on the right slope . In ventral view the pulp cavity is
gaping.

Right Mll is smaller than the left MU. The longitudinal branch is short (long.), provided
with 8-9 denticles which extend the full length of the jaw. The spine-like projection of the
transverse branch easily became separated, thus imitating the lateral tooth.

Left MIll, and right and left M/V are small, arcuate jaws with transverse branches pro
duced laterally into spine-like projections, which easily became broken off. The openings of
pulp cavities are gaping.

Lateral teeth: Only right and left LtI, left LtIU and right LtIV are preserved. LtI are
comparatively short, bent teeth. Left LtIll preserved in the type specimen, adhers dorsally
to the left Mllf, while right LtIV fits tightly into the outer margin of the right MIV.
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Variation. - The specimens assigned to P. varsoviensis are somewhat deformed, and it
is difficult to ascertain whether the differences between them are connected with variation
or with the various degrees of deformation. It appears that the proportions of the basal plate
(length to width ratio) may vary; the length of the bight in right MI varies between 0.30-0.33
that of the jaw. The distinctness of the muscle scar in the right MI varies.

Discussion. - Polychaetaspis warkae KOZLOWSKI invites comparison . P. varsoviensis
recalls P. warkae in the shape and size of the carriers and right ML However the basal plate
which in P. warkae is triangular, in P. varsoviensis has a wide, rounded posterior end. Left MI
differs from that in P. warkae in the presence of a small posterior tubercule and in having
a sigmoid inner wing.

Polychaetaspis sp. a

(Plate xvrrr, fig. I)

Material. - One apparatus No. 0.470/2, figured on Plate XVIII, fig. I, consisting of
carriers, a basal plate and right and left MJ. Erratic boulder No. 0.470 is of ?Middle Ordovician
age, Mochty, province of Warsaw.

Denticle formula:
Basal plate
MI 15

9
16?

Description. - Asingle carrier is subrectangular, with concave anterior margin and long
antero-lateral process. When preserved in an articulated apparatus, the anterior parts of the
carriers are arranged vertically, the posterior parts horizontally (as in P. warkae) and the carriers
appear bulbiform in dorsal view. The intercalary tooth is lacking.

Basal plate is subtriangular, 1.2 times longer than wide, strongly tapering posteriorly.
A series of 9 small denticles extends along the inner margin. First denticle is somewhat longer
than the remaining ones.

Right MI, 0.31 mm. long, is a comparatively wide jaw, 2.5 times longer than wide, the
greatest width being somewhat beyond mid-length. The bight extends for 0.4 of the jaw length.
The outer margin is directed postero-laterally, the shank not very prominent, the posterior
margin (delimiting the bight) is concave. A series of 16 denticles extends almost the full length
of the jaw. The muscle scar is visible in dorsal view, even in reflected light, as a light spot at the
anterior part of the jaw. In ventral view the opening of the pulp cavity extends for 0.88 of the
jaw length. At the anterior part of the opening there is a very distinct muscle scar in the shape
of a teardrop. Almost the entire surface of the ventral wall, particularly the proximal
part of the jaw, is covered by a characteristic reticulation, which is also seen on the dorsal
side in transmitted light.

Left MI is a subtriangular jaw, the greatest width being somewhat in front of mid-length.
Length to width ratio is 2.3. A series of 15sharply pointed denticles, decreasing in size posteriorly,
extends almost the full length of the jaw. The ligament scar is indistinct, poorly defined. In
ventral view the opening extends for about 0.75 of the jaw length, the teardrop shaped
muscle scar is very distinct, the internal surface of the wall, similarly as in the right MI, is
reticulated.

Discussion. - The here described specimen recalls P. latus, in having a broad MI and
a small, triangular basal plate. However, the basal plate in P. latus is more elongated, and MI,
particularly the right MI is somewhat differently shaped . The greatest width of the right MI



96 ZOFfA KfEL AN-J AWOROWSK A

in P. latus is in front of mid-l ength , while in Polychaetaspis sp. a th e greates t width is behind
mid-length. Polychaetaspis sp . a recalls also P. inconstans n. sp ., but differs from th e latter species
in having a less pro minent sha nk in MI , smaller and less distin ct ligament scars in both MI
and a basal plat e with a tran sversal anterior margin which in P. inconstans is directed postero
lat erally.

"Polychaetaspis" incisus n. sp.

(Plate XVI, figs. 1-2; Text-fig. 8K )

Type specimen: An incomp lete right side of jaw apparatus, No . 0 .423/1, figured on Plate XVI, fig. I , which
consists of carriers, a basal plate and a left MI.

Type horizon and locality : Erratic bould er No . 0.423, of ?Mid dle Ordovician age, Mochty, province of Warsaw.
Derivation of the name: Lat. incisus - alludes to the incur ved outer margin of the right MI.

Diagnosis. - Carriers suboval, broadly ro unded posteriorly, equal to half the length
of right Ml. Intercalary tooth lacking. Basal plat e sma ll, subtriangular, rounded posteriorly,
with denticles extending onl y for 0.58 of th e jaw length. Right MI narrows anteriorly, with
strongly incurved outer margin, and small, prominent shank, protruding laterally. Bight extends
for 0.33 of the jaw length . Left MI narrow, elongat ed jaw with an incurved outer margin ;
inner wing extends for half th e jaw length, ligam ent scar very large. Anterior jaws unknown.

Denticle formula :
Basal plat e
MI 12-15

6
12-14

Material. - Th e here describ ed right and left MI have not been found together in an
articulated appa ratus, th ey are however regarded tentati vely as conspec ific, as th ey occur
tog ether in samples from the same boulders, and have similar, incurved outer margins, the same
length of openings of pulp cavities, the same number and sha pe of dent icles and large ligament
scar s. In addition to the type spec imen, detached right and left MI have been found in th e
boulders Nos. 0.423, 0.1 82, 0.469 and 0.470, th e boulder 0 .182 having been ascertained
as Middle Ordovician (?Kukruse Stage) of Esto nian seque nce.

Description. - Length of MI varies between 0.43-0.84 mm.
Carriers: The length of th e car riers is equal to half th at of the right MI. Length to width

ratio (of both carriers together) is 1.6. Th ey are fused all along th e inner margins - in the type
specimen here described th e line of fusion is par tly frac tured . Th e anterior margin of each
carrier is incurved, antero-late ra l corne rs are produced int o mod erately long processes, which
in th e type speci men are probably partly broken off. Posteriorly th e carriers narrow insigni
ficantly to a broadly rounded posterior margin.

Basal plate is subtriangular, with a t ran sverse (somewhat concave) anterior margin.
Posteriorl y it tapers to a rounded posterior end . A series of six small, equal in size denticles
extend s for 0.58 of th e length of th e inner margin. To th e rear of th e last denticle, the inn er
margin is thi ckened and somewhat bent up ward s. In ventra l view th e belt occupies half of th e
jaw width anteriorly, in the posterior part it is a rranged almost vert ically, and appears very
narrow in dor sal view. In left lat eral view th e belt is of equa l widt h all along th e jaw length.
At the posteri or part of th e belt , the thickened inn er ridge has on th e ventral side a somewhat
dull sur face.

Right MI in dor sal view stro ngly narrows anter iorly . It is three tim es longer than wide .
A series of 14 denticles, decreasing in size posteriorl y, extend s for 0.9 of the length of the inn er
margin. To the rear of th e last denticle, on the right slope th ere is a subtriangular, flat ligament
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scar. There is no inner wing. The outer margin runs postero-laterally (almost posteriorly) in
a somewhat sigmoid curve, being incurved at mid-length. A prominent, subtriangular shank,
strongly protrudes over the outer margin. The bight is short, extending for about 0.33 of
the jaw length. The posterior margin of the jaw surrounding the bight is directed transversally.
In left lateral view, anterior margin forms a long arch together with the first denticle. The
jaw is widest at a quarter of its length from the front. Left slope , comparatively wide at this
level, strongly tapers posteriorly. In right lateral view, the anterior margin forms an arch
together with the outer margin. The right slope opposite the bight tapers posteriorly. In ventral
view, the opening of the pulp cavity extends for 0.7 of the jaw length. There is no belt. At
the anterior part of the opening there is a comparatively small muscle scar.

Left MI is almost three tim es longer than wide, the greatest width is slightly in front
of the last third of the jaw length. Outer margin is directed subposteriorly in a sigmoid curve.
In front of mid-length it is strongly incurved, proceeds postero -laterally to a prominent pro
tuberance and then continues postero-medially. Anterior part of the right slope is in this view
hidden under the dentary. Posteri orly the right slope enlarges into the inner wing which extends
for half ofthejaw length. Anterior and posterior margins of the inner wing are rounded. A series
of 12-14 denticles, slightly decrea sing in size posteriorly, extends for 0.82 of the jaw length.
To the rear of the last denticle there is a very large, flat muscle scar. The first denticle, which
is three times longer than the remaining ones , is twisted out of alignment with the other denticles.
In left lateral view the outer margin is directed at first postero-laterally, at mid-length it is deeply
incurved and then continues postero-medially. Ligament scar appears very large in this view.
In right lateral view, the right slope appears the same width all along the jaw length, except
for an incurvature at mid-length. Inner wing does not protrude laterally in this view. In ventral
~iew the opening of the pulp cavity extends for 0.7 of the jaw length. There is no belt. A furrow
with pits associated with the denticles run s along the middle of the jaw and terminates at 0.18
of the jaw length from the posterior end.

Discussion. - The attribution of the here described species to the genus Polychaetaspis
KOZLOWSKI is only provisional. It differs from all the known species of Polychaetaspis in the
shape of MI which are strongly elongated , the right MI narrowing anteriorly. The openings
of pulp cavities in MI in "P ". incisus extend for 0.7 of the jaw length , while in other represen
tatives of Polychaetaspis their length varies between 0.8-0.9. In the slenderness of MI, in
the comparatively small openings of pulp cavities and in the shape of right MJ, which narrows
anteriorly, "P" . incisus recall s Ramphoprion KIELAN-JAW. It differs from Ramphoprion in the
lack of a transverse posterior margin in the left MJ , in the shape of the basal plate which is
subtriangular, while in Ramphoprion it is subrectangular, and in having longer carriers. "Po
lychaetaspis" incisus evidently belongs to a separate genus , intermediate in some respects
between the genera Polychaetaspis and Ramphoprion. The erection of this genus cannot be
made, for the time being , on account of the scanty material.

Genus KOZLOWSKlPRION novo

Type species: Kozlowskiprion longicavernosus n. sp.
Derivation of the name: Named in honour of Professor ROMAN KOZLOWSKI.

Diagnosis. - Carriers sub rectangular with long anterior processes. Intercalary tooth
lacking. Basal plate long , club-like. Left MI with anterior and posterior incurvatures on the
left margin, in left lateral view club -like. In dorsal view anterior part of left MI very narrow.
Bight in right MI extending for 0.5-0.7 of the jaw length . Ligament scars in MI and basal
Palaeont c logia Polonica No. 16 7
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plat e poorl y defined . MII with co mpara tively short shanks, MIll and MIV subtr iangular.
Lateral teeth present , presum abl y forming two chai ns sur rounding the anterior part of the
appa ratus, one lat eral tooth to eac h jaw. Mandibles unknown.

Stratigraphic and geographical range. - Middle Ordovician-Silurian ; Europe, ?N orth
America.

Discussion. - Kozlowskiprion n. gen. is erec ted to inclu de K. Iongicavernosus n. sp .
type species, and K. brevia/atus n. sp .

Kozlowskiprion differ s fro m Polychaetaspis K OZLOWSKI in th e following cha racte rs :

Polychaetaspis K oz t.,
- - --- ------';-- ----- - - --

----1- -----~~/o lVskiprio/l n. gen.- · -- - --. .-

Ca rrie rs Suboval or su brec ta ngu lar Subrectangular
1--- - - ----- - -- --- ---1-- - ---

Basal plat e

MI left

Subtriangu lar or subtrapezo id
----------_~~_-_.

Sub triangular in left lateral view

Club-like

Club-like in left lateral view
----- -----_.- - - --- -- - -- --- - - --- . -

- - - - ----- - .. __ . - --- ---

-- --------------'------_~-~_--------

Left outer margin in M I

The greate st width of the ap
paratus

Di rected postero-Iatera lly, bent in a hal f
o f the jaw length an d direc ted postern
med ially

Acro ss MI

Di rected pos tero- Iatera lly, bent in one
fou rth of the jaw length fro m th e front
a nd directed poster io rly, at thc post 
erior o ne fourth o f the jaw leng th
ben t aga in a nd directed postero
med ially in a co ncave line

Across M l l
--- - _._-~------_. _- - ----

Of the detached jaws, descr ibed in th e scolecodo nt literature, onl y the basal plate of
Pa/eoenonites castigatus E LLER ( E LLER, 1945, p. 171, Plat e 5, figs. 21- 24) reminds one of th e
basal plate of Kozlowskiprion and is conge ner ic with it. No detached M I which could be re
garded as congeneric with Kozlowskiprion have, as far as th e writ er kn ows, ever been figured .

Kozlowskiprion longicavernosus n . sp,

(Plate XX ; Text -fig. 81)

Type specimen: The appa ra tus Nu . 0. 187/1, figured on Plate XX, fig. 2, co nsisting o f a basal plat e, righ t and
left MI, right a nd left MH , left MlII, right MIV, 3 right lateral teeth a nd o ne left lat eral tooth.

Type horizon and locality: Erratic boulder No . 0 . 187, o f ?Silur ian age , Mocht y, province of Wa rsaw .
Derivation of the name: Lat, longus - long, cavernosus - ho llow; provided with a lon g opening of th e pulp cavity.

Diagnosis. - Outer margin of the basal plat e and left MI moderat ely incurved po st
eriorly. Inner wing in left M I extends for two third s of the ja w length ; left MIl co mparatively
short, st ron gly protruding ove r left MI ante rio rly.

Denticle formula :
Basal plate 9- 12
MI 12-14 12-14
MU 8-9 8- 9
MIll 5-6
MIV 7 7
MV ?1 I
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Material. - In additi on to the typ e specime n ther e a re 15 incomplete jaw apparatuses
from the boulder N o . 0 .187, Mlr with basal plate from the boulder 0.1 85, joined right and
left MI and basal plate from the boulder 0.174, isolated right and left MI or basal plates from
these boulder , as well a s from the boulder s 0.42, 0 .159, 0.410, 0.441 , 0.442 and 0.446.
Of these boulders th e age o f N o . 0.410 ha s been ascerta ined as Lower Ludlow, while those
o f the boulders No. 0.441 and 0.446 as ?Wenlock . It is probable that K. longicavernosus
is restricted to the Silurian.

Description. - Length of MI of the her e attributed speci mens varies between
0.63-1.33 mm. The entire apparatus (without ca rr ier s) is in dorsal view elongated , about
2.7 times longer than wid e, tapering posteri orly, the great est width (including th e lateral teeth)
being across MH.

Carriers: Only sma ll fr agments of the left carr ier are preserved in two spec ime ns, not
figured (Nos. 0.1 87/9 a nd 0.1 87/10). T he re m na nts preserved sho w that the carriers were
provided with long and thin a nte ro -lateral p rojections, fitting tightly into the incurvatures
of the posterior part of the . left MJ a nd of th e basal plat e .

Basal plate: The length of the ba sal plat e is eq ua l to a bo ut 0.6 th at of th e right MI.
It is an elongated , sle nde r jaw, ratio length to maximum width being a bou t 3: 1. First denticle
is about o ne a nd a hal f times longer th an t he re ma ini ng o nes, which are di sp osed behind it
without any interval. The denticles are sha rply pointed , slende r, a lmos t not decreasing in
s ize posteri orly, ext ending for about fo ur fifth s of the in ner margin len gth . Anterior margin
is directed subtransve rsa lly, sligh tly post eri orly. Outer margin , d irected p ostero-medially is
st rongly incurved in the most po st eri or part, causing th e clu b-like shape of th e plate. On the
mo st post eri or, undenticulated part th er e is a n irregu la r ligament sca r, with a poorly defined
outline.

In ventral view, th e belt is co m pa rat ively wid e, occupying more than half of the jaw
width , tapering posteriorly. A small dull spo t occurs also o n th e ventral belt in the very
po sterior part of the jaw.

Right MI is some what lon ger th an left Ml, in occlusion protruding over it anter
iorly. Ratio length to width is 2.3: 1. Ther e are 12-14 denticles, the first is the longest ,
twi sted out of the alignment with other denticles, next two or three usuall y very small, then
the denticles increase in size towards the middle and ag ain decrease posteriorly. A poorly
defined ligament sca r lie s in a direct prolongation of the dentary and occupies about one ninth
of the jaw length . In dorsal view the anterior ma rgin runs from the proximal end transversally,
through one fourth of the jaw width , then it turns and runs antero-medially, surrou nding
the anterior end of the dentary and passing into the outer margin . The latter runs postero
laterally (somewhat concavely), turns a round the subq uad ra ngula r shank and continues
transversally, then po stero-medially, surro unding the bight, th e length of which varies from
0.52 to 0.7 of the jaw length. The inner margin is st ra ight , directed postero-Iaterally. In
the left lateral view there is a sma ll incurvature in th e left anterior corner of the jaw, anterior
margin is broadly rounded , the left slope slightly taper s posteriorly. In the right lateral view
the posterior part of the right slope, oppos ite th e bight , taper s posteriorly. The ligament scar
is visible in this view . In ventral view ther e is no belt , the cover is very sma ll, extending for
0.1-0.15 of the jaw length, otherwise the out line of the jaw corresponds to the outline of
the opening of the pulp cavity. In the jaw apparatus figured on Plate XX, fig. 2, in ventral
view the cover in MT is prolonged along th e inner margin to form a belt. However it shou ld
be mentioned that in this specime n, when the entire apparatus is seen in ventral view, the

7·
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right and left MI are arranged somewhat laterally. Along the inner margin there runs a deep
furrow with pits associated with th e denticles.

Left MI is an elongated jaw in dorsal view tapering both anteriorly and posteriorly.
A series of 12-14 denticles extends for nine tenth of the jaw length. First denticle is the longest,
next two or three very smal', then the denticles increase towards the middle, decreasing again
posteriorly. To the rear of the last denticl e there is a small ligament scar. The outer margin
is directed at first postero-laterally. At one four th of the jaw length it turns to form an angle
and runs postero-medially, being slightly incurved , in most posterior part. The inner margin
runs subparallel to the dentary, at one third of the jaw length it turns outwards and continues
along the inner wing which slightly tapers posteriorly. The length of the inner wing is about
two thirds that of the jaw. In left lateral view the jaw is broadly rounded anteriorly, somewhat
tapering posteriorly, with an incurvature in the most posterior part of the outer margin. In
right lateral view the outer margin is parallel to the dentary, then it turns around the inner
wing and continues posteri orly, parallel to the dentary, to the rounded posterior end . In
ventral view the cover is very short and narrow, covering only the uppermost part of the jaw,
otherwise the outline of the jaw corre spond s to the opening of the pulp cavity. A deep furrow
with distinct pits runs along the middle of the opening.

Right MII consists of a short ( tr.) transversal pa rt and a comparatively long, longitud
inal part. The transversal part is prolonged into a short, pointed shank. The anterior margin
is rounded, inner - directed posteriorly, the outer sur rounds a long bight. A series of 8-9
denticles extends for almo st the full length of the jaw. The first one is twice, or even more,
as long as the remaining ones, which decreas e in size posteriorly. In left lateral view the jaws
strongly taper posteriorly. In ventral view a crescent-like cover extend s in the most anterior
part of the jaw. Along the middle of the jaw the re is a deep furrow with pits associated with
the denticles.

Left MII is longer than the right MU , otherwi se being its mirror image.
Left MIll is an arcuate jaw, similar in shape to left MU, but shorter. A series of 8-9

denticles extends almost the full length of the jaw. The first denticle is longer than the re
maining ones. In ventral view the opening of the pulp cavity is gaping.

Right M/V is a subtriangular, small jaw, prolonged laterally into a very short (tr.)
pointed shank with a series of 7-8 denticl es, the first of which is somewhat longer than the
remaining ones. The opening of the pulp cavity is gaping. Left MIV is a mirror image of the
right MIV.

Lateral teeth: Presumably each jaw (beginning with MI) was associated with one lateral
tooth. Ltl right is a comparatively small tooth, subconical, bent , with a large opening at the
base, arranged transversally in the anterior part of MI, beyond the first denticle. Its length
(tr.) does not exceed that of the right slope of the jaw. Left LtI is similarly shaped, arranged
with its base in the anterior incurvature of the outer margin, longer (tr.) than the width of
the left slope at this level. Lateral teeth associated with anterior jaws are somewhat smaller
than LtI, the base of each tooth adhering to the anterior margin of the shank, the tooth being
directed subtransversally, covering dorsally the most anterior part of each jaw.

The exact number of lateral teeth is not known. In specimen No. 0.187/2, figured
on Plate XX, fig. 1, four lateral teeth were preserved on the right side, three associated with
right MI, two of which are in abnormal position. In the same specimen there are three lateral
teeth on the left side, all associated with left Mill. The teeth presumably touch at their bases,
forming two chains surrounding the ant erior part of the apparatus. It is also possible that
the number of lateral teeth vary within thi s species.
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Kozlowskiprion brcvialatus n. sp .

(Plate XXI ; Text-fig. 8J)
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Type specimen: The ap para tus No. 0.469/32, figured on Plate XXI, fig. 5, consisting of carriers, a basal plate,
right and left MI , right and left MH , left MIII, right and left MIV and right Lt!.

Type horizon and locality : Erratic boulder No. 0.469, of ?Middle Ordovician age, Mochty, province of Warsaw.
Derivation of the name: Lat. brevis - short, ala - wing ; alludes to the short inner wing in left M!.

Diagnosis . - Ca rriers subrec ta ngular with long anterior pr ocesses. Basal plat e and left
MI distinctly club -shaped in lat eral views, very strongly incurved in posterior part. Inner
wing in left MI short, extending to half, or less, the jaw length . Left MU comparatively long,
extending below left MI for half of MI length. Anterior lateral teeth large , with wide bases.

Denticle formula :
Basal plate 11-14
MI 14-18 14-18
MU 10-13 6-8
MIll 7- 8
MIV 4 5

Material. - In addition to the type specimen, there are two jaw apparatuses and
8 detached jaws in the sample from the boulder No. 0.469, 1 appa ra tus and 2 left MI from
the boulder 0.472, and isolated MI from th e boulders Nos. 0 .116 and 0.400. Age of the se
boulders was ascertain ed as ?Middle Ord ovician.

Description. - As Kozlo wskiprion brevialatus is very close to K. /ongicavernosus, it was
not thought necessary to describ e it in full detail, confining th e description to pointing out
only th e struc tures not known in th e form er species and th e differences between them.

Carriers, not known in K. longicavernosus, are here well preserved in two specimens.
Each carri er is subrectangular, 2.6 times longer than wide, somewhat convex dorsally. Inner
margin is concave, with an tero-latera l corner prolonged into a pointed, long process, inner
margin di rected backwards, th e outer margin subpara llel to th e inner , very slightly directed
outwards . The postero-Iat eral corn er is rounded, posterior margin directed subtransversally.
Th e carriers fit tightl y togeth er along the inner margins. In ventral view the surface of the
carriers is somewhat concave .

Basa/ plate : It could be ass umed from th e specimen figured on Plate XXI, fig. 4, that
K. brevialatus is provided with an intercalary tooth. Thi s however is not the case, as in the
discussed specimen, it is the anterior part of th e basal plate which is broken off and separated,
imitating an intercala ry tooth. Basal plat e is somewhat shorter th an in K. /ongicavernosus,
and wider in relati on to th e length . Tt has th e posterior part of the outer margin more strongly
incurved.

Right MI differs from th at in K. longicavernosus in having a somewhat shorter bight
and a shorter inner wing.

Left MI differs from that in K. longica vcrnosus in having a much shorter and more promi
nent inn er wing, which extends for half or less of th e jaw length , and in having th e outer
margin mor e strongly incu rved at the posterior end.

Right MII is in K. brevialatus somewhat longer th an in K. longicavernosus , what is
connected with the shorter inner wing in right MI.

L eft MII is in K. brevialatus longer th an in K. Iongicavernosus , extending for half the
length of left MI , up to th e inner wing.
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No important differen ces, exce pt fo r th e number o f denticles, a re o bserved in th e stru cture
of MIll and MlV.

Lateral teeth are in K. brevialatus poorly kn own . J udging from the specimen figured
on Plate XX£, fig. 4, they are so mewhat st ro nge r and provided with wider ba ses than t he
respective teeth in K. longicavernosus.

Family POL YCHAETURIDAE nov.

Diagnosis. - Asymmetrical jaw apparatu ses of labidognatha type. Laeobasal p late,
intercalary tooth and lateral teeth lack ing. Carrier s lon g, bifurcate, with inner branches longer
than out er. Basal plate subrectangula r . Left M I subrec ta ngu la r, wit h transverse posterior
margin and with a post er ior furrow. Openings of pulp cavities in M I large . MU rounded
anter iorl y, produced di stally into narrow sha nks. M 1II single, left , subt r iangu la r, MIV sub
tr iangular, sma ller than MIll. MY a nd MYl developed as single anterior teeth . Mandib les
with large, st r iped anteri o r area and slit anterior margin .

The family is monotypic, erected to incl ud e th e ge nus Polychaetura KOZLOWSKI, 1956.

G enus POLYCHAETURA KOZLOWSKI, 1956

Type species: Polychaetura gracilis K OZ l OWSK1. 1956.

Diagnosis. - As fo r th e fam ily.

Stratigraphic and geographical range. - Ordovicia n of th e Baltic region.

Discussion. - The ge nus Polychaetura was erecte d by KOZLOWSKI (1956) to include
P. gracilis KOZLOWSKI. In th e co llection described in th e present paper , numerous appa
ratuses were found, which in spite o f consider able va ria bility in th e size of the basal plate
are assign ed to P. gracilis. In add ition to th e a ppa ra tuses of P . gracilis there are in samples
from very numerou s boulders isolat ed right an d left M I of Polychaetura typ e, which remain
for th e time being undescribed . T he detach ed left M L whic h are descr ibed here as "Poly
chaetura" sp . a, differ di stinctly fro m th ose in P. gracilis a nd are attributed to th e genus Poly
chae tura tentatively o nly. Thus Polychaetura KOZLOWSKI co nt inues for th e time being to be
a monotypic genus.

Polyclzaetura di ffers from a ll th e kn own fossil a nd Recent jaw apparatuses in having
bifurcate carri er s. Similar isol at ed ca rr iers have been described by EISENACK (1939) under
the ge ner ic name Pteropelta. ElsENAcK de scrib ed th ree species of Pteropelta , among which
Pteropelta thomsoni EISENACK (fro m t he We senbe rg bed s = K eila Stage DU in recent classi
fication) o f Estonia appears to be co nspeci fic wit h Polychaetura gracilis KOZLOWSKI. Not
knowin g th e ent ire apparat uses to wh ich th e rem aining " ca rr iers species" of EISENACK belong
(Pteropelta gladiata EISENACK a nd Pteropelta glossa ErsENAcK), it is impossible to venture
an opinion as to whether th ey fall within th e ran ge of individual variation of Polychaetura
gracilis, o r represent se parate species.

Within the Ordovician labid ogn atha ge nera, Polychaetura see ms to be the nearest to
Polychaetaspis KOZLOWSK I. The great est sim ilarit ies co ncern th e stru cture of the right MI.
which in both genera has a consid erably large o pe ning of pulp cavity and a similarly shaped
bight. The jaws in questi on differ in , th at in Polychaetura there is no inner wing visible in
dorsal view , which is characteri stic o f Polychaetaspis. Th e remaining jaws are differently
sha ped in both genera .
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Left Mland basal plate in Polychaetura reminds one in some features of those in Rampho
prion. In both genera the basal plate is subrectangula r. Moreover, left MI in Ramphoprion
is provided with a transverse posterior margin , which is characteristic also of Polychaetura.
However left Ml in Ramphoprion strongly tapers anteriorly, while it is rather wide at the
anterior part in Polycha etura. Lastly, the openings of pulp cavities in MI of Polychaetura
are very large , whereas they occupy only about one half the jaw length in Ramphoprion. The
remaining jaws in Polychaetura are differently shaped than in Ramphoprion. No other labi
dognath genus invites a comparison with Polychaetura, Long carriers of Polychaetura would
suggest some similarities to prionognatha genera, however all the jaws in Polychaetura are
of labidognatha type , and no comparison with prionognatha type can be made. Also the
mandibles of Polychaetura are more similar to those in Polychaetaspis than in prionognatha
forms.

PoIychaetura gracilis KOZLOWSKI, 1956

(Plate XXII ; Plate XXIII, figs. 3-7; Text-fig. 8L)

1956. Polychaetura gracilis 11 . sp. ; R. K OZLOWSKI, Sur quelque s appareils masticateurs... , p. 192, Figs. 17, 18.
1956. Polychaetura sp.; R. K OZLOW SKI, Ibid. , p. 195, Fig . 19.

Denticle formula:
Basal plat e
MI
MII
MIll
MIV
?MV-MVI

10-14
8-12
4-7
3-4

?two pairs

8-15
12-16
6-8

3-4
of single teeth

Material. - In addition to th e type specime n, described by KOZLOWSKI from the boulder
0.116, there are 31 incompletcjaw apparatuses from the boulders 0.182, 0 .366, 0.400, 0.469,
0.470, and 0.472, as well as numerous isolated jaws (right and left MT, basal plates, carriers
and mandibles) from the same boulders. Of thes e boulders, the age of No. 0.182 has been
ascertained as Middle Ordovician (?Kukruse Stage of Estonian sequence) and No. 0.366
as Middle Ordovician ( ?Kukruse Stage or Idavere Stage).

Description. - Comparatively small apparatuses, average length of entire apparatus
with carriers being 0.5-0.8 mm. The smalle st detached MI measures 0.2 mm ., the largest
I mm.

Carriers: Length of th e carriers is approximately equal to that of MI. Each carrier
con sists of an anterior subquadrangular part which extends for about one third the carrier
length , and two slender posterior branches, th e inner about three time s longer than the outer.
The antero-lateral corner is prolonged into a comparatively short process, which in the left
carrier fits tightly into the incurvature on th e posterior margin of th e left MI , in the right
carrier into the posterior margin of the basal plate. Th e anterior subquadrangular parts of
the carriers are st rongly fused together, posteriorly the inner branches diverge , being joined
by a very fine, transparent pellicle , which form s a subtriangula r or subovate area between
them.

Basal plate is subrectangular, with a somewhat concave anterior margin, which is
directed subtransversely. A series of 8-15 small denticles of equal size extends the full length
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of the inner margin . Outer margin is directed posteriorly, parallel to the inner margin. Posterior
margin (beginning with the dentary) is directed antero-laterally, with a slight incurvature
along its course. In ventral view: the belt is comparatively wide anteriorly, extends for two
thirds of the jaw width and tapers posteriorly. The opening of the pulp cavity is comparatively
narrow, fissure-like.

Left MI is subrectangular, with a series of 10-14 denticles, extending nearly the full
length of the jaw. Beyond the last denticle, left of it , a poorly defined ligament scar is visible.
In dorsal view, the fir st 2-3 denticles are arranged along the anterior border and twisted
out of the alignment with other denticles . Denticles increase in size to the sixth, then decrease
again posteriorly. The outer margin run s po stero-Iaterally, at about one third of the jaw length
it turns and continues posteriorly or postero-medially. Along the anterior part of the outer
margin and parallel to it there is a furrow, delimiting the rounded border. The left slope tapers
slightly posteriorly. The outer part of left slope is somewhat shorter (long.) than the inner
one. The posterior margin is directed postero-medially, with a distinct, deep incurvature in
the middle. In the anterior prolongation of this incurvature a posterior furrow runs for about
one fifth of the jaw length , subparallel to the dentary. The posterior part of the left slope,
left of the posterior furrow is developed as a rounded ridge, parallel to the furrow.
The anterior part of the right slope is in dorsal view entirely hidden under the dentary. The
posterior part is developed as an inner wing , more rounded or less , extending for one halfor
more of the jaw length. In left lateral view the jaw is of almost equal width all along its length,
with a slightly incurved outer border. In front of the incurvature and behind it the outer border is
thick, developed as rounded ridges (anterior and posterior). In left lateral view the anterior part
of the right slope is narrow, in the middle of the jaw the inner margin curves outwards around
a prominent posterior wing. In ventral view the cover is small, extending for about one seventh
of the jaw length. A deep furrow with pit s associated with the denticles, runs along the middle
of the opening; in the posterior part, on the right side of the dentary, there is a rounded
ridge , associated with the posterior furrow.

Right MI: A series of 12-16 denticles increasing in size towards the middle and then
decreasing again , extends the full length of the jaw. In dorsal view : first one or two denticles
are twisted out of the alignment with othe r denticles. Th e inn er margin forms a convex bow.
There is no inner wing. Outer margin is directed po stero-Iaterally, then it turns and runs trans
versely across half of the right slope, and th en pos tero -medially. The bight extends for
0.5-0.6 of th e jaw length. In left lateral view the left margin r uns posteriorly, then bulges
strongly outwards and then curves inwards. In this view th e width of the posterior part of
the jaw is three to four times narrower than across the middle of the jaw. In right lateral view
the denticulated margin is directed posteriorly, the right slope is comparatively wide
across the anterior part of the bight and then tapers posteriorly. In ventral view: the cover
extends for about one seventh of jaw length, the belt is lacking. A deep furrow with a row
of pits runs along the right margin of the jaw. In the anterior part of the opening there is
a subtriangular swelling.

Left MII is a comparatively elongated jaw, rounded anteriorly, tapering posteriorly.
Laterally it is produced into a slender shank, directed postero-laterally. The boundaries between
the denticles are prolonged along the whole width of the jaw. In ventral view, half the width
(long.) of the anterior, transverse part of the jaw, or less, is covered by a cover, which is
prolonged along the inner margin. In ventral view, however, no belt is visible.

Right MIl is shorter than the left one, otherwise being its mirror image.
Left MIll is an arcuate jaws with 4-7 denticles, produced laterally into a slender shank,
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directed postero-laterally, The boundaries between the denticles are prolonged along the
whole width of the jaw, and the jaw readily becomes separated into individual denticles.

Left M/V is a comparatively small, subtriangular jaw with 3-4 denticles. The bounda
ries between the denticles are prolonged along the whole width of both slopes of the jaw.
The jaw readily becomes separated into individual denticles. First denticle, which together
with the spine-like lateral prolongation of the jaw often become separated from the remaining
part of the jaw is sickle-shaped.

Right M/V is a mirror image of the left MIV.
MV - single teeth. Poorly preserved teeth (?MVI or anterior teeth) are present in some

specimens in front of MV. On account of the bad state of preservation of the specimens in
question, their presence is not entirely certain .

Mandibles: Each mandible (in ventral view) consists of a large, suboval anterior area,
which extends for half or less of the mandible and of a strong shank, which tapers posteriorly.
The anterior area is striped with very delicate thread-like lines, subparallel to the postero-outer
margin. Anterior margin, directed postero-medially is slit, with three irregular tips. Interior
margin of this area is comparatively short (long.). Right and left mandibles are fused only
along the short, inner margin. The posterior part of the mandible is irregularly ornamented
with thread-like lines .

Variation. - In the type specimen, described by KOZLOWSKI (1956), the length of the
basal plate is equal to about half that of the right MI. The same condition is characteristic
of the specimens figured in the present paper on Plate XXIII, figs 5a,j and 7, and numerous
others not figured. In the specimen figured on Plate XXII, fig. 1, in spite of the considerably
long bight in the right MI, equal to nearly half of the jaw length, the basal plate is small, equal
to about one third that of the right MI. In the specimen figured on Plate XXII, fig. 2a, the
length of the basal plate is equal to 0.6 that of the right MI.

The considerable range of variability applies also to the structure of mandibles, where
the length of the anterior area may be equal to 0.4 or 0.5 of the mandible length.

Discussion. - It is quite probable that the specimens assigned here to Polychaetura
gracilis belong in fact to three or four separate species. The recognition of these species is,
however, on the studied material impossible, as there arc intermediate forms between the dis
cussed specimens, and the differences between them are comparatively small (they concern
only the changes in length to width ratio in left MI and the size of the basal plate). Therefore
the writer considered, for the time being, all the here discussed specimens as conspecific.

"Polychaetura" sp. a

(Plate XXIU, figs. 1-2)

Material. - Several isolated left MI from the boulders 0.366 and 0.469, of which the
age of the boulder No. 0.366 has been ascertained as Middle Ordovician (?Kukrvse Stage
or Idavere Stage).

Description. - Length of the here assigned jaws varies around 0.6 mm. Left MI is an
elongated jaw with 13-16 denticles. Three first denticles are arranged along the anterior
margin and twisted out of the alignment with the other denticles. Outer margin is directed
at first postero-Iaterally, then protrudes to form a fang and continues postero-medially. Inner
margin runs at first along the dentary, at about one third of jaw length it swings outwards
and runs along the inner wing, which extends for two thirds of the jaw length. Posterior margin
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is straight, direct ed subtransversally. Posteri or fu rr ow is co mparative ly long, equal to 0.4
of jaw length, tapering anteriorly, surrounded on left side by a narrow, rounded ridge directed
antero-medially. On the bottom of the po sterior fur ro w there is a row of indistinct pits, caused
evidently by the denticles of th e ba sal plat e, biting into this furrow in occlusion . In
left lateral view the jaw is of equal width all a lo ng its length . In right lateral view, anterior
part of the right slope is comparatively wid e, the inner win g la rge anteriorly, tapering post
eriorly . Along the dentary th ere is a very sha llow furrow (invisible in dorsal view) extending
from the po sterior, nearl y the full length of th e jaw, with a series of about 9 pits, increasing
in size and shallowing a nte riorly. The pit s were evide ntly made by the denticles of the right Ml ,
which bit int o this furrow in occlusion. In ventra l view th e cover extends for about 0.15-0.20
of the jaw length . Ther e is no belt.

Discussion. - The here de scr ibed jaw reminds o ne of th e left Ml of P. gracilis in the
arrangement of the dentary, in th e presence of po steri or furrow a nd in the outline of the jaw.
It differ s from P. gracilis in bein g comparatively wider, in having a straight posterior margin,
without any incurvature, in having longer inn er wing, a di stinct an gle along the course of
the outer margin, and a lon ger posteri or fur row with pits. On the other hand , "Polychaetura"
sp. a resembles left MI of Ramph oprion K IELAN-JAW., especia lly of R . urbaneki n. sp., in having
a transverse poste rior margin, a" well as a post eri or fur row a nd inner wing. It differs, however ,
from MI in Ramphoprion in being shorter in relat io n to width, a nd in having longer opening
of the pulp cavity.

Family RAMPHOPRIONIDAE nov o

Diagnosis. - Asymm et rical jaw a pparatuse s of labido gnatha type. Laeobasal plat e and
inte rca lary tooth lacking. Carriers small, sho rter th an half th e len gth of Ml, provided with
tran sversal a nte rior margin . Basal plat e subreeta ngular o r subtrapezo id, narrowing posteriorl y.
Left MI and basal plat e with t ra nsversa l posteri or margin s. Opening of pulp cavit ies in MI
varying from 0.5 to 0.7 of th e jaw length . MU comparat ively large jaws with rounded an
ter ior a nd con cave posterior ma rgin s. Mill single , left , similar to left MlI , but sma ller. MIV
imperfectl y know n, MV unknown . Lat eral teeth present (poorly kno wn). Mandibles unknown .

Discussion.- Th e fa mily is mon ot ypi c, erected to inclu de Ramphoprion K IELAN-JAW. , 1962.
The nearest family of th e Ramphoprionidae are the Polychaetaspidae. Co mmon features

to both families a re : simila r arra nge me nt of th e jaws, the presence of a single MIll , sim ilar
sha pe of th e right Ml a nd the presenee of lat eral tee t h (poorly kn own so far in th e Ramphoprio
nid ae). The differences are as follows: th e ca rriers in the Ramphoprionidae are shorte r tha n
in th e Polychaetaspidae, th e o penings of pulp cav it ies in Ml are also sho rter . The posterior
margins of the left MI and of th e basal plat e, as well as the an te rior ma rgin of the carriers
in Ramphop rionidae fo rm a tran sver sal line, whi le in th e Polychaetaspidae left MI and th e
basal plate taper posteri orl y and th e ante r ior margin of th e carriers fitting into th em is concave.
with antero -late ra l corners produced in to processes . "Polychaetaspis" incisus n. sp . is in some
respects intermedia te betwee n th e Ram phoprionidae and the Pol ychaetaspidae (comp. p. 97) .

Short carrier s a nd th e transver sal posterior mar gin of th e left MI and basal plate are
characteristic of the Paulinitidae L ANGE. The Ram phoprionidae differ from the Paulinitidae
in having d ifferently shaped Mr. pa rt icul arl y right MI whi ch has a long bight for th e ba sal
plat e, in having lon ger o penings of pulp cavities inMI , much larger and differe ntl y sha ped
basal pla te a nd differ en tly sha ped M II.
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Genus RAMPHOPRION KIELAN-JAWOROWSKA, 1962

Type species: Ramphoprion elongatus KJ ELAN-JAW OROWSKA. 1962.

Diagnosis. - As for th e family.

Stratigraphic and geographical range. - Ordovician; Europe, North America.

Species:
Ramphoprion elongatus KIELAN-JAWOROWSKA, 1962
Ramphoprion urbaneki n. sp.
Ramphoprion sp. a
Ramphoprion sp. b
Ramphoprion sp. c
Ramphoprion sp. d
Ramphopr ion sp. (the jaw appara tus described by
GRIES (1944 , p. 11 , Fig. 3) as "an Ord ovician jaw
assemblage" , from the basal Liberty formation ,
Oh io, USA).

,..~..... \
I M 1V r\

,~; .......-... ...~
1/

Fig. ')

Diagra mmatic ske tches of the jaw appa rat uses in the Ra rnphopr ion idae
A Ramphoprion elongatus KIELAN-JAW .• B Ramphoprion urbanek i n . sp,

(For abbrev iatio ns - see p. 153)
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Discussion. - Th e ramphoprion id detached right and left Ml and basal plates belong
to th e common fossils in th e investigat ed samples, the entire jaw appa ratuses or joined jaws
are, however , very rar e. T herefore th e majority of ramphoprion id spec ies have to remain for
th e tim e being in th e autho r's collection undescribed .

D etached ram ph oprionid right an d left M I an d basal plates belon g to th e mo re common
scolecodo nts describ ed from th e Ordovician strata of North America. MI are ass igned mostly
to th e genera Nereidavus GRINNELL, an d Pro tarabellites STAUFFE R, e.g. Ne reidavus alatus
ELLER (ELLER, 1945, p. 189, Plat e 7, figs. 9- 11), Nere idavus procurvus E LLER ( ELLER, 1942,
p. 247, Plat e I , figs. 22, 23), Protarabellites glenwoodensis STAUFFER (STAUFFE R, 1933, p. 1191 ,
Plat e 61, figs. 19, 24) and numerous others; basal plat es a re assig ned mostly to th e genera:
Arabellites HINDE, Paleoenonites ELLER and Grinnellia C RONEIS& S COTT, e.g. A rabelli tes scutel
latu s HINDE ( H INDE, 1879, p. 379, Plate 19, fig. 16), Grinnellia scutellata ( H INDE) (GRIES, 1944,
p. 21, Pla te 2, figs. 34, 35), Paleoenonites edentulus ELLE R (ELLER 1942, p. 251, Plate 2, figs. 15-16)
and numerou s others .

Ramphoprion elongatus KIELAN-JAWOROWS KA, 1962

(Plate XXV, fig. 3; Text-fig. 9A)

1962. Ramphoprion elongatus n. sp. ; Z. KIELAN-JAWOROWSKA, New Ordovic ian genera . . ., p. 315, PIs. 8, 9, 10, fig. B ;
Text-fig . 2B, non PI. 10, fig. A.

Description and discussion. - Ramphoprion elongatus has been described in detail and figured
by the wr iter ( KIELAN-JA WOROWSKA, 1962). As the specific differences in studied lab idogn atha
genera in man y instances concern the struc ture of th e inner wings in M I, th e writer decided to
separate the type specimen of R. elongatus (No. 0. 398/1, previously figured by KIELAN

JAWORO WSKA, 1962, Plat e 8) in order to show th e details of th e inner slopes of right and left Ml.
The coat of silicate , cove ring th e anterior pa rt of th e basal plate in thi s specimen ha s been
removed at th e same tim e. MIVr hidd en in th e ar ticu lated apparatus, ha s been separa ted and
is figured on Plat e XX V, fig. 3h. Both right and left MI of th e type speci men are somewhat
compressed. In dor sal view, th e ante rior part of th e right slope of left MI is very narrow , post
er iorly it enlarges into a prominen t inn er wing, which extends for about 0.42 of the jaw length .
The anter ior part of th e inn er wing has been broken off in th e type specimen. In right MI
there is no inn er wing, the left slope is very narrow at th e anterior part, th e inner margin
being directed posteriorly, at abo ut mid-l ength the left slope enlarges, the inner margin swings
outwa rds, then turns an d continues postero-m edially. Th e first denticle of th e basal plat e is
lon ger th an th e next two. Th e inn er branch of the left MIl is very lon g, and it is doubtful
whether th e isolated left MIl, previou sly ass igned ( KIELAN-J AWOROWSKA, 1962, Plate 10, fig. A)
to Ramphopr ion elongatus, does belon g in fact to thi s species.

The difference between right Ml of th e type spec imen and th e single right MI
ass igned to thi s spec ies (figured by KIELAN-JAwOROWSKA, 1962, Plate 9 and Plat e 10, fig. B)
is con siderabl e. Both right and left M I in th e type specimen are stro ngly elongated, the anterior
parts being slender and very long. Length to width ratio of the right MI of th e type specimen
(in dorsal view) is 3, while in other specimens it varies bet ween 2.6-2.8. The very anterior part
of right MI in th e ty pe specimen is much more slende r than in the jaws figur ed in I. C., Plat es 9
and 10. Due to th e scanty mat erial from th e boulder 0.398, which yielded all th e discussed
specimens, th e author can not venture an opinion as to wheth er th ey are conspecific or not.
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It is possible that the left MI figured by th e writer (KIELAN-JAWOROWSKA, 1962, Plat es 9 and lOB)
are not con specific with the type specimen of R . elongatus, thi s question may only be elucidated
when more material of articulat e jaw app aratu ses of th e form s in question is available.

Ramphoprion urbaneki n. sp .

(Plate XXIV , figs. 1-3; Text-fig. 9B)

Type specimen: The jaw apparat us No. 0.469/30, figured on Plate XXIV, fig. 3. It consists of right and left MI ,
dama ged left MU, right MU in unnatural position and carriers, preserved upside down agai nst the pulp cavity of left MI.

Type horizon and locality : The erra tic boulde r No. 0.469, of ?Middle Ord ovician age, Mochty, provin ce of Warsaw .
Derivation of the name: Named in honour of my colleague D r. AOAM URBANEK.

Diagnosis . - Carriers subrectangular, bro adly rounded posteriorly, length equal to a third
that of ML Basal plat e unknown. Left MI comparatively broad jaw, widest at mid-length ,
with a sigmoid inner wing, extending for half the length of th e jaw. Right MI comparatively
wide with a prominent shank and a bight extending for 0. 33 of the jaw length. Opening of
pulp cavity in left MI equal to 0.66 of th e jaw length , in right Ml to 0.8. MU imperfectly
known. Mandibles, MIll, MIV and lat eral teeth unknown .

Denticle formula :
Basal plate
MI
MU

19- 24
?

unknown
18-22

15

Material. - In addition to th e type specimen th ere are several isolated right and left
Ml from the boulders 0 .182,0.366 and 0.469. Of these boulders th e age of No. 0 .182 was
ascertained as Middle Ordovician (?Kukruse Stage of Estonian sequence) and that of the
boulder 0 .366 as Middle Ordovician ( ?Kukruse Stage or ldavere Stage).

Description. - Comparatively large apparatuses, length of MI varying between
1.75-2.2 mm.

Carriers are subrectangular, broadly rounded posteriorly. Length to width ratio of a single
carrier is 2.7. Anterior margin is directed transversally, antero-lateral corners rounded . Outer
margins are dir ected posteriorly, slightly incur ved in th e anterior part. On the dorsal surface
of the carriers th ere is a very faint , indi stinct ornamentation of thread-like lines.

Right MI in dorsal view is 2.7 tim es longer than wide . A series of 18-22 long denticles
extends the full length of the jaw. The first denticle is the longest, next five smaller , then the
denticles increase in size towards the middle, again decreasing posteriorly. The outer margin
is concave, directed postero-laterall y, at about mid-length it turns and continues posteriorly,
around a prominent shank. The posterior margin surrounding the bight is directed transversally.
Length of the bight vades around 3.4 of the jaw length. Th e inner margin is directed postero
-late rally, then posteriorly. Th ere is a very small, inner wing. In left lateral view the anterior
margin forms an arch passing into th e outer margin. At one third of the jaw length from the
front the outer margin bend s, continues transversally for a short time , bending once more to
continue postero-medially. Th e jaw is widest at one third of the length from th e front and then
tapers posteriorly. The boundari es between the denticl es are prolonged onto the left slope.
In right lateral view the anterior margin forms an arch with the outer margin, the posterior part
ofthe outer margin , opposite th e bight , run s posteriorly and then in an arch po stero-medially.
In ventral view the length of the opening of th e pulp cavity varies around 0.8 of the jaw length.
A deep furrow with pits associated with th e denticles run s along the inner margin , a somewhat
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shallower sigmoid furrow runs subparallel to the outer margin . The area between the furrows
is inflated. No distinct muscle scar.

Left MI in dorsal view is a comparatively wide jaw, the greatest width being across mid
-length. A series of 19-24 denticles extends almost the full length of the jaw. The three first
comparatively stout denticles are twisted out of alignment with other denticles. Behind them
there is a series of about 5 very small denticles, then the denticles increase in size towards
the middle, decreasing again posteriorly. The outer margin is somewhat concave, directed
postero-laterally, at about mid-length it bends and continues postero-medially. The posterior
margin is directed transversally, being about 2.3 times shorter (tr.) than the greatest width
of the jaw. The anterior part of the right slope is hidden under the dentary. At about mid-length
the right slope widens into an inner wing, which has a sigmoid outline. The very posterior
part of the inner wing is almost entirely hidden under the dentary. At the posterior part of the
left slope, there is a short (long.) posterior furrow, parallel to the dentary, extending for one
tenth of the jaw length , shallowing anteriorly. Left of the posterior furrow there is a short
(long) rounded ridge, delimiting the furrow, directed antero-rnedially. In left lateral view
the jaw is subtriangular, widest at mid-length , narrowing both anteriorly and posteriorly.
The posterior margin is short (11'.), directed transversally, the rounded ridge at the posterior
part of the jaw is well seen in this view and is directed postero-medially, In right lateral view
the dentary has a sigmoid outline, the first denticle is very long, the right slope widest in the
middle. At the posterior part of the right slope, there is a deep furrow, parallel to the dentary.
In ventral view the opening of the pulp cavity extends for 0.66 of the jaw length , a very deep
furrow with pits associated with the denticles runs along the left side of the opening. At the
anterior part of the opening, right to the furrow with pits, there is a rounded , poorly defined
muscle scar.

Right MU (preserved in a type specimen only) is an arcuated jaw with convex anterior
and concave posterior margins with a series of 15 denticles, decreasing in size posteriorly,
extending the full length of the jaw. The anterior part of the jaw is produced laterally into
a pointed end , which in the type specimen is strongly bent.

Left MU preserved in a type specimen is strongly damaged, and the exact number of den
tides cannot be ascertained. It is of the same shape as left MII, but larger.

Variation. - On account of the small number of specimens not much can be said as
to the variability of this species. There is considerable variability in the number and size of
denticles.

Discussion. - Ramphoprion urbaneki n. sp. differs from Ramphoprion elongatus KJELAN

JAW., in having carriers subrectangular broadly rounded posteriorly, while in R. elongatus
they are subtriangular, tapering posteriorly. Right and left MI in the new species, are shorter
with regard to length than in R. elongatus, the greatest width of left MI in the new species is
at mid-length, while in R. elongatus it is beyond mid-length . The openings of the pulp cavities
ill the new species are much longer than in R. elongatus .

Ramphoprion sp. a

(Plate XXIV, fig. 6)

Material. - Left MI, MII and MIll joined together, from the boulder No. 0.182.
The boulder found in Mochty, province of Warsaw, is Middle Ordovician (?Kukruse
Stage).
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Description and discussion. - The left side of th e jaw apparatus here described shows
some similarities to R. urbaneki n . sp., and its description is confined to ju st pointing out the
differences between it and R . urbaneki.

Left MI: A series of 18 denticles decreasing in size posteriorly exte nds almost the full
length of the jaw. The inner wing is somewhat shorte r and more prominent than in R. urbaneki.
Another differ ence concerns the ventral side of th e jaw, as the opening oft he pulp cavity extends
here for 0.52 of th e jaw length whil e in R . elongatus for 0.66.

Left MU is an arcuated jaw with 13 denticles decreasing in size po steriorl y, extending
th e full length of the jaw. Th e posterior border is stro ngly concave , the anterior part of the jaw
produced lat erally int o a pointed process, directed al mos t posteri orly, somewhat postero
laterally.

Left MIll is an a rcuated jaw , simi lar in sha pe to left MIl , but smaller, with 9 denticles.

Ramphoprion sp. b

(Plate XXIV, fig. 4)

Material. - Detached left MJ from th e boulder No . 0.469 (of ?Midd le Ordovician age).

Description and discussion. - Left MI figured on Plat e XXIV, fig. 4 is very similar in shape
to left MI from the boulder 0.1 82 described above as Ramphoprion sp . a. It has 21 denticles
decreasing in size po steriorly, a more stro ngly convex outer margin and a less prominent,
sigmoid inner wing. The grea tes t difference concerns th e shape of th e opening, which in Ram
phoprion sp. b extends for 0.47 of th e jaw length and has a broadly rounded anterior margin ,
while in Ramphoprion sp. a th e opening is longer , provided with an arcua te anterior margin.
As th e left MI, described here as Ramphoprion sp . a and Ramphoprion sp . b, ha ve not been
found in more complete joined jaw apparatuses, a nd as th e majority of th e ramphoprionid
material in the writer' s collection are detached jaws, one ca nnot venture an opinion as to whether
th e here de scribed form s (Ramphoprion sp . a a nd Ramphoprion sp . b) are conspecific and if
th e differences between th em are within the specific vari ation , or whether th ey represent separate
species.

Ramphoprion sp. c

(Plate XXIV, fig. 5)

Material. - Basal plate from the boulder No. 0 .182 of Middle Ordovician age (?Ku
kruse Stage).

Description. - A subrecta ngular basal plate, narrowing posteriorly, with concave anterior
margin. Antero-lateral corner is produced into a shank, directed anteriorly. Outer margin
is direct ed postero-medially, po sterior ma rgin transversally . A series of 15 denticles extends
nearly th e full length of th e jaw . First denticle is the longest , next insignificantly smaller, the
remaining on es somewhat increasing in size posteriorly. Width of the basal plate across the
posterior margin is half th at across th e anterior margin. In ventral view th e belt extends anteriorly
for less th an half th e jaw width , narrowing posteriorly. In left lateral view anterior part of the
belt is hidden under th e dentary, th e po sterior part arr anged at a differ ent angle from th e
anterior part, is well seen, arched in outline.

Discussion. - In th e sa mples from the boulders 0.182 and 0.469 th ere are detached
basal plates of ramphoprionid type , accompanying isolated left and right MI of Ramphoprion
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urbaneki, Ramphoprion sp. a, Ramphoprion sp. band Ramphoprion sp. d. One of these plates
is described here as Ramphoprion sp. c. One cannot venture an opinion as to which of the above
discussed species the basal plate, here described, belongs. The majority of isolated basal plates
of ramphoprionid type from different boulders remains for the time being undescribed. The
variation of shape within the ramphoprionid basal plates is quite significant, and concerns
changes in the length to width ratio, degree of narrowing of the plate and development of
shanks, which may be longer or shorter.

Ramphoprion sp. d

(Plate XI, figs. 1-2)

Material. - Single right MI from the Kukruse beds C ll of Estonia, numerous isolated
right MI from the boulder No. 0.182, of Middle Ordovician age (?Kukruse Stage).

Description. - Length of the right MI here assigned varies between 0.5 and 2.8 mm .
Strongly elongated jaw, 2.8-2.9 times longer than wide, with a bight extending for 0.28-0.31
of the jaw length. A series of 20-25 denticles extends for almost the full length of the jaw.
First denticle is the largest, next few are the smallest, then the denticles increase towards the
middle, decreasing again posteriorly. In dorsal view the jaw is the widest at one third of its
length from behind. Inner margin is directed postero-laterally for two thirds of the jaw length ,
then forms an areh and continues postero-medially. Outer margin is directed subposteriorly,
then forms a coneave areh and continues postero-laterally to surround a prominent shank,
directed subtransversally. The outer margin of the shank is directed postero-medially. The
posterior margin of the shank is directed subtransversally and in a broad, eonvex arch passes
into the posterior part of the outer margin which is directed longitudinally. In right lateral
view the jaw is narrow, widest in the middle, tapering both anteriorly and posteriorly. The
first denticle, directed at right angles to the length of the jaw is sharp and long. In left lateral
view the jaw is very narrow, widest in the middle, tapering both anteriorly and posteriorly.
A part of the pulp cavity is seen in the posterior half of the jaw. In ventral view the opening
of the pulp cavity extends for about half of the jaw length. The anterior margin of the opening
is rounded. In the middle of the opening, to the left of the furrow with pits, there is a suboval ,
longitudinal inflation, delimited on the left side by the furrow, subparallel to the furrow with pits.

Variation. - The specimen from Estonia differs in small details from those of the boulder
0.182, having a somewhat longer bight (0.3 of the jaw length), which in Polish specimens
is 0.28 of the jaw length and a more slender anterior part of jaw. Further differences concern
the opening of the pulp cavity which in the Estonian specimen is somewhat longer and more
strongly incurved anteriorly. It is difficult to say whether these differences could be regarded
as lying within the range of specific variability or not. The con specifity of the Estonian and
Polish specimens could be proved, however, only if entire jaw apparatuses of the species in
question were found in both places.

Family KALLOPRIONIDAE novo

Diagnosis. - Asymmetrical jaw apparatuses intermediate between labidognatha and
prionognatha types. Laeobasal plate, intercalary tooth and lateral teeth lacking. Carriers (known
only in Kalloprion) arrow like, comparatively long, equal in length to MI. Basal plate subtrian-
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gular, left MI and basal plate with transverse posterior margins. First denticle in MI longer
than the remaining ones, which are disposed behind it without a long interval. Sometimes
a small hook developed. One of the anterior jaws (MU or MIll) single, left, the remaining
anterior jaws paired. Mandibles unknown.

Discussion. - The family is erected to include the following genera:

Ka/loprion KIELAN-JAWOROWSKA, 1962
Leptoprion n. gen.
Euryprion n. gen. (assigned here tentatively).

All the genera here attributed, though recorded as labidognaths, display some features
characteristic of prionognatha type. The wide (tr.) posterior margin of left MI and of the basal
plate, are characteristic of prionognatha type. In some labidognatha genera, e. g. in Ramphoprion,
Paulinites and Polychaetura, left MI is provided with a transverse posterior margin, this margin
is however shorter in respect to the jaw length, than in the Kalloprionidae. In labidognatha
genera the basal plate is subtriangular, narrowing posteriorly or subrectangular, in the Kal
loprionidae it is subtriangular, but widens posteriorly as in the prionognatha type. In the labido
gnatha type the carriers (except of Polychaetura) are shorter than the length of MI, suboval,
subrectangular or subtriangular. In Recent and fossil prionognatha types the carriers are long
and arrow-like, longer than the length of MI.

In the Kalloprionidae (in Ka/loprion) while the carriers are arrow like, they are wider
and shorter than in Atraktoprion and in Recent prionognaths. The prionognatha genera have
the first denticle in MI developed as a strong hook, much longer than the rest of the denticles,
which are disposed behind it after an interval. In the Kalloprionidae the first denticle is somewhat
longer than the rest and if the hook is developed it is comparatively short, and does not exceed
one fourth of the jaw length.

Isolated kalloprionid jaws are comparatively rare in the studied collections and their
descriptions are also rarely met with in the scolecodont literature. Basal plate described by
GRIES (1944, p. 22, Plate 2, figs. 32, 33), as Grinnellia varians, shows some similarities to the basal
plates in Kalloprion and is probably congeneric with it. Arabellites cornutus HINDE, described
by GRIES (1944, p. 16, Plate 1, figs. 13-14), is the left MI, showing some similarities to the left
MI described in the present paper as Kalloprion sp . a. The parataxonomic species Arabellites
comis ELLER, cited by ELLER (1938), STAUFFER (1939) and LORANGER (1963) from the Devonian
of North America, as well as various representatives of Arabellites, described by SEIDEL (1959)
from the Zechstein of Thuringen, e.g. Arabellites biconvexus SEIDEL, A. Ymagnidentatus SEIDEL,
A.? robustus SEIDEL and others, show similarities to MI of Kalloprion and Leptoprion.

Similarly, an incomplete jaw apparatus, described by TASCH and STUDE (1965) as Eunicites
sp. undet., shows in the structure of MI similarities to Kalloprion and Leptoprion, while MU
are bevel square shaped, similar to those ofLeptoprion. Eunicites sp. undet. TASCH& STUDE belongs
to a separate genus which differs from the here described Ordovician and Silurian kalloprionids
in the lack of a basal plate and a bight in the right MJ. It is not clear from the figures given
by TAscH and STUDE (1965, Plate 1, fig. 1), whether there is a remnant basal ridge in the right MI.
The occurrence of the se forms assigned tentatively to the Kalloprionidae shows that it is
probable that the Kalloprionidae survived until Permian.

Palaeontologia Polonica No . 16 8
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Fig. 10

D iagrammat ic ske tches of the jaw appara tuses in the Kallopr ionidae
A Leptopr ion artus n. sp., B Leptoprion polonicus n. sp. , C Kalloprion ovalis KI ELAN-JAW . , D Kalloprion triangularis n. sp.

(For abbrevia tio ns - see p. 153)
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Genus KALLOPRION KIELAN-JAWOROWSKA, 1962

Diagnosis and discussion. - See KIELAN-JAWOROWSKA, 1962.
Stratigraphic and geographical range. - Ordovician-Silurian; Europe, ?No rth America.
Species:

Kalloprion ovalis KIELAN-JAWOROWSKA, 1962 - type species
Kalloprion triangularis n. sp.
Kalloprion sp . a
Kalloprion sp . b.

Kalloprion ovalis KIELAN-JAWOROWSKA,' 1962

(Text-fig. 10C)

1962. Kalloprion ovalis n. sp. ; Z. KIELAN-JAWOROWSKA. New Ordovi cian genera ..., p. 311, PIs. 5-7.

Discussion. - Kalloprion ovalis has been described in detail in previous publication (KIELAN
JAWOROWSKA, 1962); now th e writer wishes to introduce some emendations concerning its strati
graphic range. It has been stated (I. c. , p. 31I) that K. ovalis ranges from Middle Ordovician
(Kukruse Stage) to Upper Ordovician (Rakvere Stage). Th e occurre nce of K. ovalis in the Upper
Ordovician ha s been based on its occurrence in th e boulder N o. 0.400, its age pre sumed as
Upper Ordovician. Now it seems more pr obable (cf. p.24) that th e boulder No. 0.400 is
of the Middle Ordovician age, thus the stra tigraphic range of K. ovalis is restricted to the Middle
Ordovician (?Kukruse Stage or Idavere Stage).

Kalloprion triangularis n . sp.

(Plate XXVI; Text-fig. IOD)

Type specimen: The jaw apparatus No. 0 .398/4 figured on Plate XXVI, fig. 3. It consists of a basal plate , left
and right MI and left MH.

Type horizon and locality : Errat ic boulder No. 0 . 398 of Middle Ordovician age, ?Keila Stage of Estonian
sequence; Mochty, pro vince of Warsaw.

Derivation of the name: Lat. triangularis - alludes to the triangular shape of the basal plat e.

8-10
10-13

9
unknown

11-13
7-10

unknown

Diagnosis. - Basal plate subtriangular, narrow, strongly elongated proximally, twice
as long as wide. Bight in right MI shallow, sha nk prominent. Inner wing in left MI equal to
half the length of th e jaw, subtriangular, tapering anteriorly, MU with large, subtriangular
inner slopes, and bights moderately incurved.

Denticle formula :

Basal plate
MI
MIl
MIll , MIV

Material. - In addition to th e type specimen there are : one incomplete jaw apparatus
with carriers, right MI joined with the basal plate and one single right MI, all from the
boulder 0.398.

8*
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Description. - Length of MI varies between 0.35--0.96 mm. Th e entire apparatus without
carriers is suboval, th e greatest width being across the pos terior par t of MI. Right MI is longer
than left MI.

Carriers preserved in one specimen only, are equal in length to about 0. 8 that of right MI.
Th ey form two arrows wides t antcriorly, somewhat tapering posteriorly. Posterior end s are
rounded.

Basal pla te is subtriangular, with proximal part strongly elonga ted anteriorly and with
a tr ansverse posterior margin . It is abou t as long as wide. A series of 8- 10 denticles extends
nearly th e full length of the inner margin. The first dent icle is somewhat longer than th e re
maining ones . Anterior margin runs fro m the first denticl e postero-lat erall y, at about the mid
length of the jaw it turns and continues pos tero -laterally, mor e tr ansversally. Outer margin
is short (long.), dir ected subposteriorly. The chitin of th e distal part is thin and transparent
and easily broken off, thus giving rise to the var iab le shape of th e distal part of the jaw. Th e
greatest width of the jaw is to the rear of mid-length . The length ( tr.) of the outer margin is
equal to half the greatest width. In ventra l view the opening of th e pulp cavity extends for
half the length of th e jaw, a large cover passes proximally into a comparatively wide belt.

Right MI in dorsal view is a subtriangular jaw with a wide bight along the posterior
margin. The greatest width of the jaw is across th e most anterior part of the bight. Length
to width ra tio is 2.2. Th e outer margin ru ns from th e first dent icle postero-l aterally, and turns
around a slender shank which is dir ected postero-la terally. Th e posterior border surrounding
the shank forms a wide arch . Th e inner margin is directed postero-laterally, at one third of the
jaw length from the front it turns and continues postero-media lly. A series of 10-13 denticles
decreasing in size posteriorly exten ds the full length of the jaw. Th e right slope opposite the
bight is very narrow, enlarged at the posterior end. In left lateral view the width of th e left
slope increases, reaching its maximum at one th ird of th e jaw length fro m the front and then
again decreasing pos teriorly. In ventral view the ope ning of the pulp cavity extends for 0.77
of th e jaw length . A comparatively large teardrop shaped muscle scar is visible at the anterior
part of the op ening. Middl e part of the jaw in front of the bight is somewhat inflated . Along
the inner margin a deep fur row with pits associated with th e denticles is well visible.

Left MI, in dorsal view, is 2.3 tim es longer tha n wide . A series of 11-13 denticlcs de
creasing in size posteriorly extends the full length of th e jaw. The outer margin is dir ected
postero-l aterally, at about one third of the jaw length from behind (where the jaw is widest)
it turns and continues postero-medially. Anter ior part of the right slope is hidden in thi s view
und er th e dentary. Th e inner wing extends for half the length of th e jaw, it is comparatively
wide posteriorly (with a transverse posterior margin), tapering anteriorly. On the left slope,
along th e dentary a posterior furrow extends for about 0.35 of th e jaw length . On th e left
side of thi s fur row th ere is a small, rounded ridge, directed postero-laterally,

Right MU is a comparatively large jaw, with a series of 9 denticles decreasing in size
posteriorly, extending the full length of the jaw. The outer margin is directed postero-laterall y
and at about half of th e jaw length produced into a nar row, sharply pointed shank. Along
the posterior margin there is a bight exte nding for ha lf of the jaw length . Anterior margin of
th e bight is moderat ely incurved into the jaw. The left slope is comparat ively large, subtriangular,
widest at about one thi rd of the jaw length fro m th e front and tapering both anter iorly and
posteriorly. In ventral view th e cover is comparatively long, extending distally in an arch to
reach th e shank.

Left MU is somewha t longer than righ t MlI, othe rwise being its mirror image.

Variation. - Within the small num ber of specimens attributed to K. triangularis, variability
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concerns the shape of the basal plat e, which may be wider or na rrower in relati on to the length
of the jaw and the sha pe of th e shank in right MI , which may be slender or more wide.

Discussion. - Kalloprion triangularis n. sp . differs from K. ovalis KIELAN-JAW. in the
shape of the basal plate, which is here na rrower in relat ion to the length , more strongly elongated
proximally and provided with a larger cover on th e ventra l side . Right MI in K. triangularis
ha s a distinctly triangular left slope wide r than in K. ovalis. Left MI is very similar to that in
K. ovalis. The greatest differences concern the shape of MU, which in th e new species are larger,
with wide subtriangular inner slopes and bights not so stro ngly incurved into th e jaw as in
K. ovalis.

Kalloprion sp. a

(Plate XXV, fig. 1)

Material. - Left MI join ed with left MU , from the boul der No. 0.469, of ?Middle Or
dovician age, Mochty, province of Warsaw.

Description. - Left MI is a large (1.5 mm long), elonga ted jaw, twice as long as wide , with
a series of 13 denticles extending th e full length of th e jaw. Th e first denticle which is longer than
the remaining ones, extends for one fifth of th e jaw length . Th e second denticle is very small, the
remaining one s increase in size towards th e middle, and th en decrease poster iorly. The po s
tero-Iateral corner of th e jaw is brok en off and recon structed on Plat e XXV, fig. 1c. The
outer margin runs po steriorly, th en po stero-laterally, Ante rior part of th e right slope is hid
den in dorsal view under th e dent ary. Th e inner wing extends for a little over half the jaw length.
It is prominent, widest ante riorly and nar rowin g postcriorl y. A short and indi stinct posterior fur
row extends for on e sixth of th e jaw length. Left of th e posterior furrow th ere is a faint rounded
ridge, directed po stero-Iat erall y. Th e posterior margin is directed tr an sversally. The right
slope is directed downwards with rega rd to th e dorsal sur face of th e jaw, th en it bends and
its posterior part enlarge s int o an inn er wing. In right lat eral view th e inner wing, directed
vertically, is alm ost invisible, th e right slope appears the same width all along its length. In
left lateral view the first denticle is prominen t and bent , th e dentary is di rected at first postero
laterally th en poste riorl y, the jaw to th e rear of th e firs t denticle is almos t the same width all
a long its length. In ventra l view th e openi ng exten ds for 0.66 of th e jaw length. The furrow
with pit s associated with th e denti cles is very deep, wit h th e pit s almos t invisible. The jaw is very
narrow in front of th e inner wing, stro ngly enlarging posteriorly.

Left MII is an elongated jaw with a series of la denticles extending the full length of the
jaw . First denticle is longer th an th e remaining ones, which decrease in size po steriorly. Th e
left slope is directed downwards, in the anter ior part it en larges into a prominent inner wing.
Right slope is similarly steep, at half th e jaw length pr oduced into a long and thin sha nk, directed
postero-lat erally. The bight along th e posterior margin of th e right slope extend s for half the
length of th e jaw. In left lat eral view th e jaw is rounded anteriorly, the shank directed almost
posteriorly and the bight deeply incurved into th e jaw. In ventral view th e opening of the pulp
cavity extend s for ab out 0. 85 of th e jaw length, th e furrow associated with the dentary being
very deep.

Discussion. - Kalloprion sp. a differs from K. ovalis and K . triangularis in having a distinct
(though sma ll) hook in MI. Th e presence of a hook in MI is characteri stic of Leptoprion n. gen.
Kalloprion sp. a, however , remind s one mor e of Kalloprion th an L eptoprion in the structure
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of MIl, which (left MIl) is here co mparatively large, rounded an teriorly, with a shank directed
po stero-lat erally, almos t posteriorly, while in Leptoprion MIl are bevel square shaped, smaller,
with shanks directed tr an sversally.

Kalloprion sp. b

(p late XXV, fig. 2)

Material. - On e right side of th e appa ratus (Bp, Mlr, Mllr, MlVr) fro m the boulder
No. 0.469, of ?M iddle Ordovician age , Mochty, province of War saw.

Description. - Basal plate is an elongated jaw with a ser ies of 11 dent icles extending
th e full length of th e jaw, decreasing in size posteriorly. The jaw is widest at abo ut mid -length,
where a small ( tr . and long .) shank is developed , an d th en narrows both anteriorly and
poster iorl y. The short ( tr .) , t ran sverse posterior margin is equa l to 0.35 of th e jaw width .

Right MI is an elongated jaw 0.45 mm . long. A series of 13 denticles extends th e full
length of th e jaw. First denticle is longer than th e remaining ones, but not developed as a hook .
The dent icles decrease in size posteriorl y. Th e bight is lon g, extending for almo st half of th e
jaw length , not incurved int o th e jaw anter iorly. Sha nk not prom inent. In front of th e bight
there is a subtriangular depression . No inner wing . In ventra l view th e opening of the pulp
cavity extend s for 0.8 of th e jaw length.

Right MII is of Kalloprion type with a ser ies of 9 dent icles decreasing in size posteriorly,
with a rounded anterior margin and stro ngly incurve d posterior margin. At about half of th e
jaw length there is a slender sha nk, directed posteriorly.

Right M/V is a jaw with 7 denticles, stro ngly decreasing in size po steriorly, similar in
shape to right MII but smaller.

Discussion. - Kalloprion sp . b differs fro m K. ovalis and K. triangularis in th e structure
of the right MI. In Kalloprion sp. b th e sha nk in right Ml is not developed and the bight not
incurved into the jaw - which is characteristic of K. ovalis and K. triangularis. The stru cture
of right MU and MlV is however of the Kalloprion type.

Genu s LEPTOPRION novo

Type species: Leptoprion polonicus n. sp .
Derivation of the name: Gr. leptos - slender , small; prion - a saw.

Diagnosis. - Hooks in MI extend ing fo r one seventh to one qu arter of the jaw length.
Basal plat e roughly subtriangular , exte nded di stally int o a short ( Iong.) sha nk. MIl bevel square
shaped. MIII single left , similar to left M rr but smaller. MIV subtriangula r. MV single teeth
(only th e right one known). Ca rriers and mandibl es unknown.

Stratigraphic and geographical range. - Ordovician- ?Silurian of th e Baltic region.
Species:

Lep toprion po lonicus n. sp. - - type spec ime n
Leptoprion artus n. sp.

Discussion. - Leptoprion is in so me respects intermedia te between th e genera Kalloprion
and A traktoprion; MI , particularl y th e right MI , is very much like th at in Kalloprion . Leptoprion
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differs from Kalloprion in having a definite (though short) hook in MI, while in Kalloprion
the first denticle hardly differs from the remaining ones. The main difference between Leptoprion
and Kalloprion concerns the structure of MU, which in Leptoprion are bevel square shaped, while
in Kalloprion they are rounded anteriorly with a posteriorly directed shanks. In the structure
of MU and in the arrangement of the anterior jaws, Leptoprion reminds one ofthe Atraktoprion
idae.

Leptoprion polonicus n. sp .

(Platc XXVI[ , fig. 1; Text-fig. lOB)

Type specimen: Incomplete jaw apparatus No. 0.142{1 , consisting of a basal plate , right and left Ml, right and left
MU, single left MIll, right and left MIV, right MV.

Type horizon and locality : Erratic boulder No. 0 .142 of Middle Ordovician age (?Kukruse Stage of Estonian
sequence). Wyszogrod-Zakroczym, province of Warsaw.

Derivation of the name: polonicus - found in Poland.

Diagnosis. - Basal plate subtriangular, as wide as long, moderately extended anteriorly.
Hook in left MI extends for one fourth of the jaw length, in right MI for one seventh. Denticles
in MI comparatively small. Bight in right MI deeply incurved anteriorly, extending for almost
a half of the jaw length. Distinct, circular muscle scars in the anterior part of the opening
in both MI. Anterior jaws characteristic of the genus.

Denticle formula:
Basal plate 7
MI 1+10 1+ 11?
MII 6 7
MIll 4
MIV 4 4
MV ?1 1

Material. - Only the type specimen IS known .

Description. - Basal plate is subtriangular, as wide as long, with 7 denticles insignificantly
decreasing in size posteriorly. Anterior margin somewhat sigmoid, directed postero-laterally.
Posterior margin is directed at first transversally, then antero-medially. Posterior and anterior
margins meet to form an arch in the middle of the jaw length. Distal part of the jaw decidedly
shorter (long.) than the proximal one, forming a rounded shank. The distal part is thinner
and more transparent than the remaining part of the jaw, and it seems that it could easily be
broken off. On the ventral side a narrow belt runs along the inner margin, otherwise the re
maining part of the jaw is occupied by the opening of the pulp cavity.

Right MJ is two and a half times longer than wide , with a moderately incurved hook,
which extends for one seventh of the jaw length. To the rear of the hook, a series of to-11 denticles
(in the type specimen partly hidden under the basal plate) extends the full length of the jaw.
The denticles decrease in size posteriorly. Bight is longer than wide, extending for almost
half of the jaw length; it is strongly incurved into the jaw. In ventral view the belt is moderately
wide, the opening extends for 0.8 of the jaw length. In the anterior part of the opening there
is a rounded, small muscle scar, with a diameter equal to about 0.2 of the length of the opening.
In the middle of the opening there is a subtriangular inflation , delimited by two furrows, which
meet anteriorly.



120 ZOFIA KI EL AN-JAWOROWSKA

Left MI has a hook somewha t lon ger th an in the right jaw, a nd a series of 10
denticles decreasing in size posteriorly. Post eri or margin is directed at first transversely, then
bends and continues antero-laterally to meet th e outer margin at one third of the jaw length ,
counting from behind , the jaw being widest at thi s level. The chitin of this di stal part of the
jaw is somewhat lighter and more transparent than in the remaining parts. In ventral view
the belt is comparatively wide ( tr.), th e o pening somewha t shorter (long.) than in the right
jaw, extending for two thirds of the jaw length. Muscle scar, arranged in the anterior part of
the opening, is of simila r shape and size as in right MT. Under the belt a series of pits associated
with the denticles is visibl e.

Right MIl is a bevel squa re shaped jaw. provided with a comparatively wide ( long .) and
long ( tr.) sha nk, directed almost transver sely, somewhat po steriorly. Th e shank is somewhat
shorter ( tr.) th an the longitudinal part of the jaw. In respect to th e sur face ofthe whole appa
ratus the shank is somewhat concave, it s di stal end being curved upwards. A series of 7 denticles
extends the full length of the longitudinal part of the jaw, the first denticle directed somewhat
upwards is longer than the remaining one . In ventral view, except for the very small and short
crescent like cover in the anterior part of th e jaw, the opening of the pulp cavity is gaping.

Left M/I is a mirror image of the right on e, provided with 6 denticles and a shank somewhat
thinner (long .) than in the right jaw. In the type specimen left MII is arranged more po steriorly
than right M I I.

Left MIll is bevel square shaped. sma ller than left MU , with 4 sharp denticles, the first
being the largest. Length of the shank ( tr.) is equa l to th at of th e lon gitudinal part of the jaw
(long.) . In ventral view the opening of th e pulp cavity is gaping.

Right MIV is a small subtriangular jaw, with concave posteri or margin and a row of
4 denticles along the inner margin. First denticl e is longer than th e remaining ones. Pulp cavity
is gaping.

Left MIV is a mirror ima ge of th e right one, in the type specime n a rra nged more anteriorly
than right MIV.

Right MV is a small, sha rp, elongated tooth .
Left MV is unknown .
In the type specime n MII-MIV arc provided with large attachment lamellas, arranged

perpendicularly to the jaw surface , and fused together , sta nd ing out anteriorly in front of MV.

Leptoprion artus n. sp.

(Plate XXYIlI , figs. 2-5; Text-fig . lOA)

Type specimen: Righ t and left Ml joined togeth er, No . 0.469/56, figured 0 11 Plate XXVIII , fig. 4.
Typ e horizon and locality : Erratic boulder No . 0 .4 69, of ?Middle Ord ovician age , Mochty, province of Warsaw .
Derivation oj the name: Lat. artus - compact.

Diagnosis. - Basal plate subtria ngular, longer than wide, ext ended anteriorly. Hook
in right MI ext ending for one eight of the jaw length, in left MI for one fourth. Denticles in
MI comparatively large. Bight in right M [ mod er ately incurved anteriorly, ext ending for about
one third of the jaw length. Muscle sca rs at the a nte rio r part of the opening in MI comparatively
indistinct. Inner wing in right MI, extending for three fourth of the jaw length , provided in
its anterior part with a triangular process. Inner wing in left MI exte nd ing for half of the jaw
length,
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Basal plate
MI
MII
MIII-MV

1+7-9
8

unknown

8
1+7-10

6

Material. - In addition to the type specimen there are joined left MI, right MII and left
MII; right MI with a basal plate and left MI with a basal plate, - all from the boulder No.O. 469,
numerous isolated right and left MI from the boulders 0.366, 0.400, 0.423 and 0.472. Of the
boulders yielding L. artus, the age of No. 0 .366 has been ascertained as Middle Ordovician
(?Kukruse Stage or Idavere Stage).

Description. - Length of MI varies between 0.33-1.3 mm. Basal plate is subtriangular,
somewhat longer than wide, with transverse, comparatively short (tr .) posterior margin.
Anterior margin is directed postero-Iaterally in a sigmoid curve and meets the posterior margin
at one third of the jaw length from behind. The distal part of the basal plate is elongated into
a transversely directed shank. The shank has a chitin more transparent and fine than the re
maining part of the jaw and may be easily broken off. A series of 8 denticles extends the full
length of the inner margin. First denticle is somewhat stronger than the remaining ones. In
ventral view in the anterior part of the basal plate there is a cover, which passes into
a belt.

Right MI in dorsal view is provided with a hook, extending for one eighth of the jaw length.
First denticle (behind the hook) is as a rule very small, next two larger, the remaining ones
decrease in size posteriorly. The bight extends for about one third of the jaw length and is
moderately incurved into the jaw. The shank surrounding the bight is rounded, directed
postero-Iaterally. On the left side of the dentary there is a very narrow inner wing, which extends
for three quarters of the jaw length. Anteriorly inner wing is enlarged, provided with a subtrian
gular process. In ventral view the cover extends for 0.16 to 0.2 of the jaw length. Its outer
margin is thickened. In the most anterior part of the opening there is an indistinct muscle scar.
In the middle of the opening there is a subtriangular inflation , delimited by furrows meeting
in the anterior part of the opening.

Left MI in dorsal view is shorter than right Ml, provided with a hook, which extends
for one fourth of the jaw length. First denticle behind the hook is usually small, next two are
the largest, the remaining ones decrease in size posteriorly. The outer margin runs at first
transversely, then bends and continues in a sigmoid curve around the shank. The chitin of the
shank is very fine and can easily be broken off. On account of this, the posterior part of the jaw
may vary in shape, e.g. in the specimen figured on Plate XXVIII, fig. 3 the shank is entirely broken
off and the posterior part of the outer margin has a concave outline, while in the specimen
figured on Plate XXVIII, figs. 2 and 4, only a part of the shank is broken off. In the posterior
part of the jaw, parallel to the dentary, a posterior furrow runs for about one fifth of the jaw
length. The posterior part of the left slope, on the outer side of the posterior furrow, is developed
as a short (long.) rounded ridge, directed antero-medially. The anterior part of the right
slope is very narrow, insignificantly enlarging posteriorly, the posterior part is developed as
an inner wing, extending for about a half of the jaw length.

Right MII, preserved in the specimen figured on Plate XXVIII, fig. 2, No. 0.469/36,
is arranged more anteriorly than the left jaw. It is bevel square shaped, with a comparatively
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short (tr.) pointed shank, the first denticle is longer than the remaining ones. In ventral view the
opening of the pulp cavity is gaping.

Left MII is more or less a mirror image of the right jaw, but larger. In the specimen
figured on Plate XXVIII, fig. 2, the shank of the left MII is broken off.

Genus EURYPRION novo

Type species : Euryprion rarus n. sp.
Derivation of the name : Or. eurys - broad, prion - a saw, alludes to the broad MI.

Diagnosis. - Left MI broad , with wide (tr .) posterior margin, broadly rounded anterior
margin. Right MI very broad, with subtransversal anterior margin, very prominent shank and
wide bight along the posterior margin. Basal plate subtriangular, with transversal posterior
margin. Left MU single, elongated transversally, with a wide bight along the posterior margin .
Right MUI strong tooth, provided with transversal, long (tr.) shank and anterior wing. Left MU
similarly shaped, somewhat smaller. Carriers, MIV and mandibles unknown .

Stratigraphic and geographical range. - Middle Ordovician erratic boulders of Poland .
Species:

Euryprion rarus n . sp .
Euryprion sp. a

Discussion. - Euryprion n. gen . is assigned to the Kalloprionidae only tentatively. It
reminds one of the genera Kalloprion novo and Leptoprion nov. in the structure of the posterior
part of MI and of the basal plate. It differs from Leptoprion and Kalloprion considerably in
having MI broadly rounded anteriorly and in the structure of MU and MIlL The latter jaws
of Euryprion are unique among all the known fossil prionognatha and labidognatha genera.
Euryprion is so far the only genus in which MII (not MUI) is a single jaw, and in which MU
differs considerably from MIlL In Kalloprion, Leptoprion, Atraktoprion, Polychaetaspis, and
others, MU are in the shape of a bevel square, or subtriangular, rounded anteriorly, while in
Euryprion the single MU is strongly elongated transversally, with a concave anterior margin.
Moreover, in all these genera MU is similar in shape to MUI, but smaller. In Euryprion, MIJT
(paired) are quite differently shaped, provided with one strong tooth and an inner lamella,
perpendicular to the jaw surface . While these differences are sufficient to place Euryprion
in a separate family, the present writer, due to the scanty material, considers it more reasonable
to place Euryprion provisionally for the time being in the Kalloprionidae .

Euryprion rarus n. sp .

(Plate XXVII, figs. 2, 3)

Type specimen : A somewhat depre ssed jaw apparatus, No . 0.182(4, figured on Plate XXVII, fig. 3. It consists
of a basal plate, right and left MI, left MII (single). right and left MIlT.

Type horizon and locality: Erratic boulder No. 0 .182 of Middle Ordovician age, (?Kukruse Stage of
Estonian sequence). Mochty, province of Warsaw.

Derivation of the name : Lat. rarus - rare .

Diagnosis. - As for the genus.
Denticle formula:

Basal plate
MI
MII
MlIJ

II
4
1

7
9-10
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Material. - In addition to the type specimen th ere is one single right MI from the boulder
No. 0.182.

Description. - Length of the right MI vari es between 0.28-0.52 mm.
Basal plate is subtriangular, with transverse po sterior margin, somewhat longer than

wide, with 7 denticles decreasing in size posteriorly. Anterior margin is directed po stero-laterally.
Posterior margin runs transversally, turns forward s and then runs transversally again to reach
the short (long.) outer margin. The length of the outer margin is equal to one third that of the
dentary. In ventral view at th e anterior part of th e jaw th ere is a narrow ( long. ) cover, which
passe s into the narrow belt . Otherwise th e remaining part of the jaw is occupied by the opening
of th e pulp cavity. Along th e belt a row of pit s assoc iated with th e denticles is well visible .

Right Ml is a compa ratively wide jaw, length to width rati o in a somewhat depressed
type specimen is 1.22, in specimen figured on Plat e XXVII, fig. 2 it is 1.37. A series of 9-10
denticles extends th e full length of th e jaw. First dent icle is the longest , second small, third
large aga in, the remai ning decrease in size poster iorl y. Anter ior margin, di rected subtransversally,
forms an arch slightly con vex anteriorl y and passes into th e outer margin , which runs in a sigmoid
curve postero-lat erall y. Th e bight exte nds for about o ne third of th e jaw length . Anterior border
of the bight forms a com parati vely high arch. Th e distal part of the jaw is develop ed as a sub
rectangular shank, directed postero-l at erally. In front of th e bight th ere is a subtriangular
depression. In ventral view th e opening of th e pulp cavity extends for 0.8-0. 85 of the jaw
length . The crescent-like cover prolon gs into a narrow belt , running along the inner margin
of th e jaw. Along th e belt a furrow with pit s associated with th e denticles is visible. In the middle
part of the jaw, in front of th e bight, there is a subtriangular inflation.

Left Ml is somewhat narrower th an right MT, its length to width ratio being 1.7. A serie s
of 11 denticles extends th e full length of the jaw. Th e first denticle is lon ger than th e remaining
ones, which are arranged behind it after an interval. Th e denticles decrease in size posteriorly.
Anterior margin runs at first subt ra nsversally, th en passes into th e outer margin directed
postero-laterally in a sigmo id curve. At one third of th e jaw length from behind , where the jaw
is widest , th e oute r margin turns and continues postero-rnedially, towards th e tran sversal
posterior margin. Th e length ( tr.) of th e posterior margin is equal to half the greates t width
of the jaw. In ventral view th e opening extend s for 0.8 of th e jaw length . Th e crescent like
cover prolongs into th e lon gitudinal belt. along which a row of pit s associated with the denticl es
is well visible.

Left MIl is a single jaw, elongated transversally, with a long bight o n th e posterior border.
The anter ior margin forms a concave arch, th en turns and runs postero-lat erall y. Outer and
inner margins are directed posteriorly. Th e inner part of th e jaw prolongs po steriorly into an
elongated part , tapering posteriorly. Th ere are 4 denticles along th e inner bord er , the first
one somewhat longer th an th e remaining ones, dispo sed behind it after an interval. The outer
part of the jaw is elongated posteri orly into a shank, sho rter ( long.) than th e inner prolongation .
In ventral view, in th e anterior part of th e jaw, there is a short (long.) cover , passing into a narrow
belt , tapering posterio rly. Pits asso ciated with the denticles are distin ctly visible in a furrow
along th e belt.

Right MIll is elongated transversally, with a single, stro ng denticle arranged in its antero
medial corner. The denticle is directed postero-m ed ially, much larger than the denticles
of MU and MIlT. The anterior margin is directed subtransversa lly, slightly convex outwards,
the posterior margin is concave. Th e distal part is produced into a small subquadrangular
shank, directed postero-lat erally. Th e inner part of th e jaw forms a narrow (tr.) lamella,
arranged perpendicularly to the sur face of the jaw, extending both anteriorly - in front of
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th e tooth, an d posteriorly - behind an d below the tooth . In ventra l view the pulp cavity is
almos t gaping, except for a narrow ( tr. ) cove r along th e ante rio r border. In th e inn er part
th ere is a very deep , rounded depression , associa ted with th e tooth .

Left MIll is somew hat sma ller th an the right MIll, similarly shaped. It differs from the
right jaw in having th e posterior bord er only very slightly con cave, being shorter ( tr.) without
a distinct shank in the distal part. Otherwise it is more or less a mirror image of right MUI.

Variation. - Right MI of th e type spec imen differs somewhat in proportion s fro m th at
of th e spec ime n No.O .182j43, being wider in relati on to th e length and in having a differently
shaped shank. As the type specimen is somew hat depressed , it might be po ssible that these
differences are du e to th e sta te of pr eservati on .

Euryprion sp. a

(Plate XXVIII , fig. I)

Material. - Single right MI fro m th e boulde r No . O. 139 of unknown age, Ordovician
or Silurian , Wyszogr6d-Zak roczym , province of Warsaw.

Right MI of Euryprion sp. a differ s from th at of Euryprion rarus in ha ving a lon ger bight ,
extending for almos t half th e jaw length , while in E. rarus it varies around one third that of
the jaw length , in ha ving a more slender sha nk, and inn er margin pro vided with a small wing.
Otherwi se it is very similar to E. rarus, but du e to th e scanty material one cannot venture an
opinion as to whethe r it represents a sepa rate species or fall s within th e individua l variability
of E. rarus.

Famil y PA ULINITIDAE L ANGE, 1947

Diagnosis. -- Asymmetrica l jaw appa ratuses of lab idognatha type . Laeobasal plate, in
tercalary tooth and lat eral tee th lac king. Ca rr iers small, slender, tapering po ster iorl y. Left MI
and ba sal plate with tran sverse posterior margins. MU extends fa r backwards below MI.
Basal plate very sma ll, subrectangular, elonga ted transve rsa lly, undent iculated , sometimes
fused with th e right Ml. Anterior pa rts of inner margins in MI denticulat ed , po sterior parts
developed as undenti culat ed ridges. rnner wing extending along undenticulated rid ge. Bight
in right MI equa l to 0.1 -0.2 of the jaw length . Pulp cavi ties in MI strongly enclosed. MD
large, elon gat ed longitudinally, with slender sha nks at mid-length and deep bights on posterior
mar gins. MIll single left , subtriangular, MIV sma ll, arcua te. Lateral tee th and intercalary
tooth lacking. Mandibles with ante rio r area stri ped, equa l to one third of mandible length ,
posterior shanks directed poste ro-lat erally,

Genera:
Paulinites LANGE, 1947
Langeites novo

Discussion. - The family Paulinitidae was erected by LANGE (1947) to include Paulinites
LANGE. SNAJDR (1951) ass igned to th e Paulinitidae Kettnerites ZEBERA, from th e Silurian
(Ludlow) of Bohemia. Kettnerites has been erecte d by ZEBERA (1935) for right MU, SNAJDR
(1951) gave an emended diagnosis of Kettnerites , based on new mat erial of entire jaw apparatuses
of Kettner ites kosoviensis from the Silur ian of Boh emia . Th e differences between th e genera
Paulinites LANGE and Kettnerites ZEBERA emend. SNAJDR, as defined by SNAJDR (1951, p. 261)
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are insignificant and concern only th e number, shape and the arrangement of denticles in
MI and MU and the shape of MIV. In the present writer's opinion, the above discussed
differences cannot be regarded as of generic rank, and Kettnerites ZEBERA, 1935, emend. SNAJDR,
1951 is regarded here a junior subjective synonym of Paulinites LANGE.

The descriptions of isolated MI of Paulinites (or Paulinitidae) are to be found in almost
all the papers dealing with the Silurian-Carboniferous scolecodonts of North America, South
America and Europe, assigned mostly to the parataxonomic genus Nereidavus GRINNELL
(cf. e.g. ELLER, 1940). The representatives of Paulinites have not been found by the writer
in the samples from definite Ordovician boulders, they are, however, reported from the Ordo
vician of North America . Elmhurstia nododentata POTTER, described by GRIES (1944) from the
Middle Ordovician (Liberty formation) of Cincinnati (p. 19, Plate 2, figs. 3-4) is the right
MI of Paulinites sp . Similarly Nereidavus angufosus ELLER, described by ELLER (1945, p. 190,
Plate 7, figs. 12-16) from the Ordovician (Trenton Series) of Ontario, is a paulinitid right MI.
These data indicate that the stratigraphic range of the Paulinitidae is Ordovician-Carboni
ferous (?Permian). The descriptions of the detached paulinitid right and left MU are less
common than those of MI. MIl are described mostly under the generic names: Lumbriconereites
EHLERS, e.g. Lumbriconereites expansus STAUFFER (STAUFFER, 1939, p.507, Plate 57, fig. 4),
Eunicites EHLERs, e.g. Eunicites grandis STAUFFER (f. C. , p. 505, Plate 57, fig. 8), or Arabellites
HINDE, e. g. Arabe!!ites priscus STAUFFER (f. C. , p. 504, Plate 58, fig. 18) and numerous others.

Genus PAULINITES LANGE, 1947

Diagnosis. - MI strongly elongated, with inner and outer margins directed posteriorly
all along the jaw lengths. Denticulation in MI extends for 0.7-0.8 of inner margins. Bight
in right MI equal to 0.15-0.20fthe jaw length ,openings ofpulp cavities in MI equal to 0.3--0.4
of the jaw length. Basal plate more or less strongly fused with the right Ml.

Stratigraphic and geographical range. - Ordovician-Carboniferous (?Permian) of Europe
and North America, Devonian of South America .

Species:
Paulinites paranaensis LANGE, 1947 - type speci es
Paulinites caniuensis LANGE, 1950
Paulinites kosoviensis (ZEBERA, 1935, emend. SNAJDR, 1951)
Paulinites burgensis MARTINSSON, 1960
Paulinites sp. MARTINSSON, 1960
Paulinites pofonensis n. sp .
Paulinites gfadiatus n. sp.

Discussion. - The isolated jaws of Paulinites, particularly MI, belong to very common
fossils in the Silurian boulders of the writer's collection. They are strongly diversified, showing
that Paulinites represented a large and successful line throughout early Palaeozoic in the Baltic
region. As the joined jaws or jaw apparatuses of Paulinites are very rare in the writer's collection,
a large majority of paulinitid species , represented by detached jaws, has to remain for the time
being undescribed. Within the representatives of Kettnerites, described by SNAJDR (1951)
from the Silurian of Bohemia, only Kettnerites kosoviensis (recte Paulinites kosoviensis) is known
as an entire apparatus. The remaining representatives of Kettnerites: Kettnerites langei SNAJDR
and K. hebes SNAJDR, are represented by detached jaws, and cannot be included in the list
of species of Paulinites.
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Paulinites polonensis n. sp.

(Plate XXIX ; Plat e XXX, Jigs. 7-8; Text-figs. 5L a nd 11 )

smooth
17-34
13-18

Type specimen: Th e apparat us No . 0.439/3, figured o n Plate XXIX. fig. 2 (a basal plat e. r ight an d left MT, righ t
a nd left MII . left MITT).

Type horizon and locality : Erra tic boulder No . 0.439 o f ?Siluria n age, Ustka, Balti c coast.
Derivation oj the name: polonensis - occ ur ring in Poland .

Diagnosis. - MI moderately narrowing anteriorly, with numerous small denticles. Right
MI with a small shank, bight extends for 0.15 of the jaw length. Po steri or furrow in left MI
narrow, equal to 0.18 of the jaw length . Carriers and mandibles unknown .

Denticle formula:
Basal plate
MI 20-39
MII 14-17
MIJI 10-11
MIV 9 10

Material. - In addition to the type specimen, there is one more jaw apparatus (Bp ,
Mlr, MIl, MITr MTIl) from the boulder No. 0.439, one apparatus (MIl , MIll, MIIIl, MIVr)
from th e boulder 0 .391, severa l isolated right and left MI and MIl , some right MI with basal

Fig . 11

Paulinit es polonensis n. sp., diagra mma tic ske tch of th e jaw apparatus.

plates from th e same boulders and from th e bould ers Nos. 0 .98, 0 .185, 0.187, 0.410 and
0.441. Of the boulders yielding P. polonensis , th e age of No . 0.410 was ascertained as Silu
rian (Lower Ludlow), that of th e bould er No. 0.441 as ?Wenlock.

Description. - The three apparatuses are very small, the length of MI varying around
0.2-0.3 mm. , th e large st isolated MI , here ass igned, are 2 mm. long . The apparatus (right
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and left MI and right and left MII) is somewhat longer than wide. MU protrudes over MI
both laterally and anteriorly.

Basal plate is very small, subrectangular, elongated transversally, about 1.5 times wider
( tr.) than long, partly fused with the right MI. Anterior margin is directed subtransversally.
Inner and outer margins are subparallel, directed nearly posteriorly, somewhat postero-medially.
The inner margin is somewhat longer than the outer. Posterior margin is directed subtransver
sally, somewhat concave. The inner margin is thickened , developed as a smooth, prominent
ridge.

Right MI is a strongly elongated jaw, 3.1 times longer than wide, the greatest width being
at the very posterior part in front of the bight.

The outer and inner margins are subparallel, directed posteriorly, anterior margin is
rounded , forming an arch together with the first denticle. At about one third of the jaw length,
counting from behind, the outer margin is slightly incurved, to the rear of the incurvature
a short transverse spine protrudes over the margin . Along the posterior margin there is a bight
which extends for 0.15 of the jaw length. The posterior margin delimiting the bight is somewhat
concave.

The inner margin is directed posteriorly, a series of 17-34 denticles extends for 0.75
of its length. First denticle is longer than the remaining ones, which are disposed behind it
without an interval. The denticles , in general, decrease in size posteriorly, the most posterior
ones being very small, indistinct, developed as small crenulations of the inner margin. The
denticulated ridge prolongs posteriorly as a smooth, rounded ridge, somewhat sigmoid , reaching
the posterior margin of the jaw. Left of the smooth ridge , the jaw enlarges into an inner wing,
which extends for 0.26 of the jaw legth. The inner wing is subrectangular, with transverse
anterior and posterior margins, the inner margin directed postero-medially. On the right slope,
opposite the posterior smooth ridge there is a longitudinal furrow, subparallel to it. In left
lateral view the jaw strongly narrows anteriorly, the first denticle is very prominent, the jaw
is widest at the very posterior part in front of the bight.

In ventral view the opening of the pulp cavity extends for 0.31 of the jaw length, the
anterior margin of the opening is thickened, moderately convex anteriorly, laterally produced
into the transverse spine, which is visible in dorsal view in front of the shank. On the right side
of the opening a longitudinal furrow associated with the undenticulated ridge, delimites the
inner wing from the remaining part of the opening.

Left MI is a strongly elongated jaw with rounded anterior and transverse posterior
margins. The jaw is 3.1 times longer than wide, greatest width being at about one third of the
jaw length from behind. The outer margin is directed at first postero-laterally, bending at one
third of the jaw length from the front to form a very broad arch and continues postero-medially.
At about one third of the jaw length from behind the margin curves outwards, being directed
for a short while transversally to form a short, transversally directed spine. Behind the spine
it runs postero-medially. A series of 20-39 denticles, decreasing in size posteriorly extends
for 0.75 of the jaw length. First denticle is longer than the remaining ones, disposed behind
it without an interval. There is a series of 5-12 comparatively large denticles, while
the next series consists, as a rule, of very small denticles, variously worn , appearing as
crenulations of the inner margin. The denticulated ridge prolongs posteriorly, to the rear of
the last denticle, as a smooth rounded ridge, which reaches the posterior margin. The inner
wing is prominent, subrectangular, extending for 0.26 of the jaw length. Left of the unden
ticulated ridge there is a very deep and wide posterior furrow, subtriangular in shape, tapering
anteriorly. It extends for about 0.18 of the jaw length. In right and left lateral views the first
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denticle appears larger than in th e dorsal view and is very prominent, the jaw being narrow,
widening somewhat posteriorly. In ventral view the opening ofthe pulp cavity extends for about
0.3 of the jaw length, anterior margin of the opening being thickened, prolonging laterally into
a short, transverse spine, visible in dorsal view. The inner wing is delimited from the remaining
part of the opening by a deep furrow, associated with the undenticulated ridge on the dorsal
side. Right of this furrow, at the anterior part of the opening there is a rounded, deep mu scle scar.

Right MIl is a comparatively large , elongated jaw, extending in the articulated apparatus,
below - to the inner wing of right MI. It is twice as long as wide , with a large bight along the
posterior margin, extending for 0.57 of th e jaw length. A series of 13-18 denticles, decreasing
in size posteriorly extends almost the full length of the inner margin. The inner margin is directed
postero-laterally. Anterior margin form s an arch together with the outer margin, directed
postero-laterally, and produced into a comparatively slender spine-like shank, surrounding
the bight laterally. The posterior part of th e right slope, opposite the bight is comparatively
wide, equal in width to 0.4 maximum jaw width. Left slope is entirely hidden under the dentary
in the dorsal view. In left lateral view th e left slope is subtriangular, the inner margin is directed
postero-Iaterally, at one third of th e jaw length from th e front bending and continuing po stero
medially.

There is no distinct inner wing. In ventral view th e cover extend s for 0.35 of the jaw length .
Along the inner border th e cover prolongs into a compratively narrow belt , which tapers
posteriorly. Otherwise the remaining part of th e ventral side is occupied by the opening of the
pulp cavity.

Left MIl is somewhat smaller than right MU , with a sigmoid inn er wing which extends
for half the jaw length . Otherwise it is a mirror image of right MU.

Left MIll (preserved in two specimens only) is an arcuate jaw with a series of 10-11
denticles of almost equal size, extending th e full length of the inner margin . The longitudinal
branch of the jaw is narrow, tapering po steriorly, the transversal branch is produced laterally
into a short, pointed shank. In ventral view, the anterior part is occupied by a crescent-like
cover, the remaining part forming the opening of th e pulp cavity . Right and left MIV (preserved
in one specimen only) are similar in shape to left MIll but smaller. In th e specimen figured
on Plate XXIX, fig. 3 th e shanks of both right and left MIV have been broken off.

Variation. - The variability within thi s species is considerable and concerns in the first
place the shape, size and number of denticles. In th e small apparatuses (Ml about 0.3 mm.
long) both right and left MI are provided at the anterior part with sharply pointed denticles.
Posteriorly the denticles are more worn . Largest isolated MI (up to 2 mm. long) from the
same samples, have more worn denticles, particularly at the posterior part of the jaw where
they have the appearance of indi stinct crenulations of the inner margin . Also the relation
between the number oflarger and smaller denticles in the jaw may var y. Th e length of the inner
wing in both MI varies in smaller specimens being 0.2 of the jaw length, in larger 0.26. The
openings of pulp cavities in M I are comparatively shorter in smaller specimens than in larger
ones . MU are subject to a similar range of variability in the size and shape of the denticles.
Similar range of variability has also been observed by LANGE (I 949) in Paulinites paranaensis.

Discussion. - Paulinites polonensis n. sp. differ s from the Devonian Paulinites para
naensis LANGE in having a more elongated MI , with subparallel inner and outer margins, while
in P. paranaensis the inner margin in the anterior part is distinctly incurved; the bight in right MI
of our species, and consequently the basal plate is shorter, extending for 0.15 of the jaw length,
while in P. paranaensis for 0.2. Inner wing in right MI of P. polonensis is more prominent,
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openings of pulp cavities comparatively shorter. Our species differs from Paulinites kosoviensis
(ZEBERA, emend. SNAJDR) in having a shorter (long.) and wider (tr.) basal plate, MI more
elongated with regard to the width, inner wing in right MI differently shaped, with transverse
anterior and posterior margins, while it is arranged obliquely in P. kosoviensis; the posterior
furrow in left MI is narrower and longer. Further differences concern the shape of MU which
in our species are wider with regard to the length and have larger (both tr. and long.)
bights.

From Paulinites burgensis MARTINSSON our species differs in having a longer MI, less
strongly tapering anteriorly and a wider MU. Further comparison cannot be made as the
photographs of Paulinites burgensis (MARTINSSON, 1960, Plate 1, figs. 1-5) are very indistinct.

For comparisons with Paulinites gladiatus n. sp. - see p. 130.
Isolated right and left MU , from the boulder 0.98 (which is presumably of Silurian age),

figured by KOZLOWSKI (1956, Fig. 12) as cf. Polychaetaspis sp. belong without doubt to the
genus Paulinites. They differ somewhat in proportions from those of Paulinites polonensis
n. sp., but their specific identification cannot be made for the time being.

Paulinites gladiatus n. sp.

(Plate XXX, figs. 5·6)

Type specimen: Right MI, No . O.308/14a, figured on Plate XXX, fig. 5.
Type horizon and locality: Erratic boulder No. 0.308 of ?Silurian age, Miedzyzdroje, Baltic coast.
Derivation of the name: Lat. gladius - a sword, alludes to the sword-like shape of MI.

Diagnosis. - MI elongated, strongly tapering anteriorly, with as-shaped dentary in
lateral view. Inner wing in right MI subtriangular, tapering posteriorly, in left MI subrectan
gular. Posterior furrow in left MI short, triangular, with wide base, tapering anteriorly. Right
MI without shank, with a bight extending for 0.14 of the jaw length. Openings ofpulp cavities
in MI extending for 0.4 of the jaw lengths. Basal plate, carriers, mandibles and anterior
jaws unknown.

Material. - Fifteen right and left MI from the boulder No. 0.308,30 right and left MI
from the boulder 0.161. Right and left MI assigned here to Paulinites gladiatus n. sp. have
not been found joined. As their shape and denticulation are very characteristic (left MI, except
for the lack of the bight is a mirror image of right MI) and as they occur in the same samples,
there is no doubt about them being conspecific, Of these boulders the age of No. 0.161 was
ascertained as Silurian (?Upper Wenlock, ?Lower Ludlow).

Description. - Length of the here assigned jaws varies between 0.55-1.5 mm.
Right MI (dorsal view) is 3.3 times longer than wide, strongly tapering anteriorly. First

denticle is longer than the others. It forms together with anterior margin an arch which passes
into the outer margin. The outer margin runs at first posteriorly, at a little over one third of
the jaw length it is incurved and then continues subposteriorly, in a somewhat convex curve.
There is no shank. The inner margin behind the hook is curved inwards, then swings outwards
and continues posteriorly. A series of 16-18 small, indistinct denticles extends to the un
denticulated ridge. The first 6-8 denticles are, as a rule, more worn and smaller than the
remaining ones, which increase towards the middle and decrease again posteriorly. Last denticle
is situated at three quarters of the jaw length from the front. The undenticulated ridge is
prominent and occupies the last quarter of the jaw length in the prolongation of the denticles.
PaJacontologia Polonica No . 16 9
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The bight extends for 0.14 of the jaw length. It is longer in the proximal part than distally, the
posterior margin which surrounds it anteriorl y is directed subtransversally, somewhat postero
lat erally. The right slope opposite th e bigh t narrows po steriorly. The inner wing extends for
a quarter of the jaw length and is di rected obliquely with regard to the dorsal sur face of the jaw ;
in dorsal view it appears subtriangular, tapering po steriorly. On th e posterior part of the right
slope there is a longitudinal furrow, parallel to th e undenticulated ridge , situated close to it.
In left lateral view th e inner wing is more prominent than in dorsal view, the ridge of the denticles
forms an S-like line, the jaw strongly tapers anteriorly. In ventral view the opening of the pu lp
cavity exte nds for 0.4 of the jaw length being longer di stally than proximally. The anterior margin
of the op ening is thickened . At th e po sterior part of the opening, in front of the bight the re
is a subtransversal rounded ridge, in front of which th ere is a large deepening occupying the
anterior part of the opening. On th e oute r border , to the rear of the incurvature of the outer
margin, the jaw is somewha t depressed , and there is a shallow, oblique furrow, which runs
from the outer margin antero-rnedially and th en disappears.

Left MI is similar in sha pe to th e right MI, elo ngated, 3.6 t imes longer than wide. The
outer margin is incu rved at ab out half th e length of th e jaw, the inn er margin sigmo id, the jaw
strongly tapering anterio rly . A series of sma ll vari ou sly worn denticles extends three fourth s
of the jaw length. To th e rear of th e last denticle th ere is a rounded undenticulated ridge, which
runs postero-laterally to th e posterior margin of the jaw. The posterior margin is directed sub
transversally, po stero-medially. A compar atively wide, subtriangular po sterior furrow, extending
for two third s of the length of th e undenti culat ed ridg e, is situated on the left slope, close to the
ridge . Th e inner wing is more promine nt th an in th e right MI , subrecta ngular, somewhat
narrowing po steriorIy, arrang ed postcro-medially , parallel to th e undenticulated ridge.

In left lateral view th e inn er wing is very prom inent, th e un denticulated ridge sigmoid,
the jaw strongly narrows anteriorI y. In ventral view the outer border of the jaw is somewhat
depressed at about half th e jaw length, oppos ite th e incurvature of the outer margin . The
opening extends for 0.4 of the jaw length. Th e borders of the openings are thickened. A deep
furrow associated with the undenticulatcd ridge delimits the inner wing from the remaining
part of the opening. At th e anterior part of th e opening th ere is a very large, rounded muscle
scar, visible in transmitted light as a light spo t.

Variation. - Th e variability concerns the shape, size and number of denticIes . In n umerous
specimens the anterior denticIes in MI are almost entirely worn and have the appeara nce
of indistinct crenulations.

Discussion. - Paulinites gladiatus n. sp . differs from P. polonensis n. sp. in having M I
more stro ngly tapering anteriorl y, provided with longer openings of pulp cavities. Posterior
furrow in left MI in P. gladiatus is sho rt, subtriangular, very wide posteriorly, while in P . po
lonensis the furrow is longer and narrow all along its length. Th e dentary in P . gladiatus form s
a line, whi le in P. polonensis it is stra ight. Lastly the inner wing in right MY of P. gladia tus
is subtriangular while in P . polonensis subrectangula r. P. gladiatus reminds one of the
pa ra taxonomic species Ne reidavus digitus ELLER, described by E LLE R (1963 a, p.16 1, Plat e I ,
fig. 14) from the Upper Devonian Sheffield Shale of Iowa. Th e jaw figured by ELLER is
the left MI in ventral view. Our species differs from N . digitus in having a longer opening
of the pulp cavity, a series of 16-1 8 denticles extending up to denticulated ridge, while
in N. digitus a series of 12 denticles extends about to the mid-point of the jaw and in
having the inner margin more strongly incurved. Nereidavus exploratus ELLER, described
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by ELLER (1963b , p. 177, Plate 1, figs. 20-21 ) from the Devoni an of Michigan, is
right MI and MU of a Paulinites, reminding one in the shape of MI of Paulinites
gladiatus n. sp.

Genu s LANGEITES novo

Type species: Langeites glaber n. sp.
Derivation of the name: Named in honour of Dr. F . W. LANGE from Brasil.

Diagnosis. - MI arcuate, convex outwards, with rudimentary denticulation at the anterior
part of the inner margins. Inner margins in th e posterior quarter of MI directed longitudinally,
developed as undenticulated ridges. Anterior parts of th e inner margins concave , twisted out
of alignment with the undenticulat ed rid ges. Opening of pulp cavities in MI equa l to 0.25 of
the jaw length. Basal plate very small, wider th an long, ?fused with th e right MT . Carriers,
mandibles and anterior jaws unknown .

Stratigraphic and geographical range. - Known from the Siluri an erratic boulders
of Poland.

Discussion. - Th e new genus is mon ot ypic, erec ted to include Langeites glaber n. sp. Lan
geites n. gen . differs from Paulinites LANGE in having MT strongly arched outwards, with ru
dimentary dentieulation rest ricted to the anterior part of the inn er margins, while in Paulinites
th e inner and ou ter margin s of MT are directed longitudinally all along th e length of the jaws,
and the denti culation extend s for 0.7-0. 8 of th e jaw length until the unde nticulated ridge .
Langeites n. gen. shows close similarities to th e Recent represent ative s of th e Onuphidae and
Eunicidae . For a comparison of Langeites with Recent lab idognaths - see p. 45.

Langeites glaber n. sp .

(Plate XXX, figs. 1-4; Text-fig. 6A)

Type specimen: Right MI with basal plate, No. 0.466jI 3b, figured on Plate XXX , fig. 2.
Type horizon and locality : Errat ic bould er No . 0.466, of unknown age (Ordovicia n or Silurian), Mochty , province

of Warsaw.
Derivation of the name: Lat, glaber - smoo th, alludes to the poor denticulat ion of MI.

Diagnosis. - As for th e genu s.
Denticle formula : .

MI 6-10 6- 8

Material. - Three right MI with basal plates and 2 left MI from th e boulder 0.466,
6 left MI and 1 right MI from th e boulder 0.410, some damaged. Right and left MI assigned
to Paulinites glaber n. sp. have not been found joined . As however left MI, except for the lack
of a bight, is a mir ror image of th e right MI, and as th ey occur in th e samples from the same
boulders, there can be no doubt abo ut th em being conspecific. Of the boulders yielding
L. glaber, age of No. 0.410 was ascer tai ned as Silurian (Lower Ludlow).

Description. - Comparativel y large appa ratuses, th e length of MI ass igned to th is specie s
varies from 0.8-3.3 mm .

Basal plate is a small plat e, elonga ted tr an sversally, abo ut two tim es wider than long,
with a tr an sversal anter ior margin , outer and inner margins subpa ra llel, directed posteriorly.
Inner margin is developed as a rounded rid ge. Posterior margin subtransversal, concave. In
some specimens it appears to be fused with th e right MI.

Right MI is a narrow, elonga ted jaw, strongly bent outwards, narrowing anter iorly, four
times longer than wide. First , comparatively long denticle forms an arch with the anterior

9·
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margin, which passes into th e convex ou ter margin . The inner margin is strongly concave,
runs behind the first denticle in an arch po stero-medially, then postero-laterally, at three
quarters of the jaw length it bends and runs in a straight line subposteriorly, somewhat postero
medially. In the posterior quarter of the jaw length the inner margin is developed as an un
denticulated rounded ridge. Left of thi s ridg e th ere is a subrectangular inner wing , directed
postero-medially, parallel to the undcnticulated ridge . On the right slope there is a posterior
furrow, enclosed between the undenticulatcd ridge and the ridge of the basal plate. The bight
is short, extending for 0.12 of th e jaw length, the po sterior margin surrounding the bight
being somewhat concave. In front of the bight th ere is a slight subtransversal swelling on the
jaw. Along the anterior part of the inner margin a series of 6-8 small, variously worn den
ticles, directed antero-medially, extends for 0.35 of the length of the inner margin . The remaining
part of the inner margin is smooth . In some specimens only the first and second denticles are
retained, the remaining on es are entirely worn and appear as indistinct crenulations on the
inner margin. In left lateral view the inn er wing is very prominent and the ridge of the basal
plate is well visible. On the po sterior part of the outer margin, somewhat in front of the bight,
a short spine-like process - a prolongation of the thickened margin of the opening of the pulp
cavity is visible.

In ventral view the opening of the pulp cavity extends for 0.25 of the jaw length . The
border surrounding the opening is thickened . In the lateral prolongation of this border there
is a small spine-like process. The outer border of the jaw is somewhat compressed just behind
mid-length. In the opening, in front of th e bight, there is a subtransversal furrow associated
with the swelling on the dorsal side . In front of this furrow a comparatively small muscle scar,
partly hidden inside th e walls of th e jaw, is visibl e. Th e outline of th e basal plate joined with
right MI is different in ventral view from that in dorsal view, connected with the fact that the
basal plate partly covers right MI dorsally.

Left MI - the general outline of left Ml, particularly its anterio r part is the mirror image
of the right MI. The number of denticles varies from 6 to 10 and they are similarly shaped and
usually worn as in right MI. Th e posterior margin is subtransversal, somewhat concave.
The undenticulated ridge at the posterior part of the jaw is directed subposteriorly, insignificantly
sigmoid. The inner wing on the right side of th e undenticulated ridge is somewhat larger than
in right MI, otherwise similarly arranged. Th e po sterior furrow is subtriangular , wide (tr.) ,
extending for half the length of the undenticulated ridge. In ventral view the opening, with
thickened margins, extends for 0.25 of th e jaw length. In front of the subtriangular po sterior
furrow (seen in this view as an inflation) there is an indi stinct mu scle scar.

Family ATRAKTOPRIONIDAE nov.

Diagnosis. - Jaw apparatuses of pri onognatha type, laeobasal plate, intercalary tooth
and lateral teeth lacking. Basal plate present, subtriangular with transverse posterior margin.
Carriers longer than MI , filiform, paired. MI with strong, curved hooks. MU symmetrical,
bevel square shaped. MIll subtr iangular , single left or paired. MIV subtriangular, denticulated
or single teeth. MV single teeth or lacking. Mandibles with smooth anterior edges; anterior
area subcircular, reticulated.

Genera:
Atra k toprion KIELAN-JAWOROWSKA, 1962
Xanthoprion novo
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Discussion. - The pr esent writer when describing A trak toprion (KI ELAN-JAWOROWSKA,
1962, p. 303) stated : " The re is some evide nce that in one so far undescribed species of
Atraktoprion, MIII is paired". In the present pap er genus Atraktoprion is restricted to the forms
with single MIll, while th e name Xanthoprion n. gen. is proposed for the species with MIll
paired.

Isolated right and left MI of th e Atraktoprionidae ha ve been described in the scolecodont
literature from beds ranging from th e Ordovician to D evonian , ass igned mo stly to the genera
A rabellites HINDE, Profarabellites STAUFFER, a nd Ildraites ELLER, while MIl are assigned to
Leodicites ELLER. The arrow-like at raktoprionid carrier s wer e described by EISENACK (1939)
as Orth opelta mu cronata EISENACK and Orth op elta synclinalis EISENACK.

G enus ATRAKTOPRION KIELAN-JAWOROWSKA, 1962

Diagnosis. - See K IELAN-JAWOROWSKA, 1962.

Stratigraphic and geographical range. - Ordovician- ?Permian; Europe, North America.
Species:

A trak toprion cornutus K IELAN-JAW. , 1962 - typ e species
A traktoprion robustu s n . sp .
Atraktoprion mirabilis n. sp.
A trak toprion major n. sp .
A trak toprion sp. a K IELAN-JAW. , 1962

Discussion. - Atraktoprionid detached right and left MI belong to the mo re common
fossils in th e wri te r' s co llec t ion, sho wing th at th e Atraktoprionidae were represented in the
Ordovician a nd Silurian of the Balt ic region by at least two dozen species . Th e majority of
isolated Ml of Atraktoprion remain in th e writer's co llectio n undescribed.

Atraktoprion cornutus KIELAN-JAWOROWSKA, 1962

(Plate XXXI ; Text-figs. 5P an d 12B )

1962. Atrak toprion cornutus n. sp.; Z. KIELAN-JAW OROW SKA, New Ordovician genera .. ., p.304, Plate I, Text-fig. 3B)

Material. - A traktoprion cornutus K IELAN-JAW. ha s been described by the writer (KIELAN
JAWOROWSKA, 1962) in detail. The new materi al which ha s been examined , particularly that
from th e boulder s Nos . 0.366, 0.400 (which yielded the typ e spec ime n) and 0.469, has
enriched th e stud ied collect ion by a number of jaw appa ratuses ass igned to this species. The
material of A. cornutus at the writer's disposal con sist s of o ne uncerta in incomplete jaw
apparatus from th e boulder No. 0 .182 (Plat e XX XI, fig. 1), 3 va rio usly complete apparatuses
from th e boulder No. 0.366, 5 apparatuses from the boulder No. 0.400 (including the type
specime n) and 6 apparatuses from th e boulder No. 0.469.

Of th e boulder s yield ing A . cornutus , age of N o. 0.1 82 was ascerta ined as Middle Or
dovician ( ?Kukruse Stage) a nd age of No. 0 .366 as Middle Ordovici an (? Kukruse Stage or
Idavere Stage).

Variation. - In addition to th e variat ion in th e number of denticles, th e variability
concerns the degree of curvature of th e ho ok in MI and the small differences in the length of
th e bight in th e right MI a nd in th e openings of the pulp caviti es in both right and left MI.
Th e great est range of va riability co ncerns th e st ructure of th e anterior jaws, whi ch in the type
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specimen are provided with very long first denticles (about three times longer than the re
maining ones), while in other specimens they may be two and a half times longer, twice a s
long, or even one and a half times longer than the remaining ones.

Discussion. - It cannot be excluded that the type specimen (see KIELAN-JAWOROWSKA,

1962, Plate 1), and the specimen No. 0 .182/42 , identified as ?A . cornutus (present paper,
Plate XXXI, fig. 1), which is characterized by the shortest first denticles in the anterior jaws,
do not belong in fact to different species. As however in the stud ied collection there are
intermediate forms between the above di scu ssed specimens, and as no other constant
morphological differences are observed, they are regarded tentatively as conspecific.

Atraktoprion robustus n. sp .

(Plate XXXVI, figs. 1-2; Text-fig. 12A)

Type specimen: Incompl ete jaw apparatus No. 0.177/1 consisting of a basal plate , right and left MI , right and left
MH, left MIII, right and left MIV, left MV, separa ted into parts while they were being drawn , figured on Plate XXXVI,
fig. I .

Type horizon and locality : Erra tic boulder No. 0.177 of unkn own age (Ordov ician or Silurian), Mochty, province
of Warsaw.

Derivation of the name: Lat . roblistus - stro ng ; alludes to the stro ng structure of MI.

Diagnosis. - Basal plate subt riangula r with a protuberance on the posterior margin.
MI with stout comparatively shor t hooks, provided with wide bases. Inner margin of hook,
in front of the first denticle somewhat inflated . Muscle sca rs in both MI very large, suboval
with outer borders well defined . M III left comparatively long.

Denticle formula :
Basal plat e 5-6
MI 1+7 1+ 8-9
MII 6 6
MlII 4
MIV 3 3
MV I unknown

Material. - In addition to th e type spec imen, there is one right MI with a basal plate.
from the boulder N o . 0.1 82, which ha s been as ce rta ined as Middle Ordovician (?Kukruse
Stage).

Description. - Comparatively la rge apparatuses, length of MI varying between 0.3
and 0.5 mm .

Basal plate is roughly subtr ia ngu la r, wider th an long, with 5-6 denticles, the first being
somewha t longer than the rem aining o nes. Inner margin is directed posteriorly. Posterior
margin is directed at first transversally, up to the di stinct protuberance situated at one third
of the width of the basal plate, and continues antero-laterally. Anterior margin is directed
postero-laterally. The distal part of the jaw is elongated into a prominent, spine-like process,
directed transversally. As in both specime ns the basal plates are preserved together with the
right Ml, they cannot be examined in left lat eral and ventral views.

Right MI is a moderately elongated jaw, about 2.1 times longer than wide, with a stout
and moderately bent , comparatively short hook , exte nding for one third or les s of the jaw length.
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On the inner margin of the hook, in front of th e first denticle there is an inflation, and the
base of the hook is very wide. Th e outer margin of th e jaw is directed po steriorly, subparallel
to the inner margin . A ser ies of denti cles increasing in size towards th e middle and decreasing
again posteriorly extends the full length of th e inn er margin . The postero-l at eral corner is
rounded , and there is no shank protruding over th e outer margin of the jaw. The margin
surrounding th e bight is sigmoid, th e grea tes t length of th e bight being equal to about 0.3
of the jaw length . In ventral view th e opening of th e pulp cavity extends for about 0.63 of the
jaw length. Opposite the anterior part of th e opening th ere is a very large , suboval muscle scar,
with a well defined outer margin and poorl y defined inn er margin . In left lateral view the left
slope is narrow, of equa l width all along th e jaw length , the denticles sharply pointed , directed
to the right.

Left MI is in dorsal view about 2.4 ti mes as long as wide . Th e hook is longer than in the
right MI, extending for alm ost half th e jaw length. Th e hook is stout and moderately bent ,
its base is narrower ( tr.) th an in th e right MI. A series of denticles, insignificantly decreasing
in size toward s th e posterior, extends the full length of th e inn er margin . The right slope as seen
in the dorsal view is very narrow, tapering both anteriorly and posteriorly. Th e outer margin
is directed at first postero -lat erall y, nearl y posteriorly, at about two thirds of the jaw length it
bends outwards and th en cont inues post ero-rnedially. Th e posterior margin is directed transvers
ally. Left of the dentar y there is a posterior furrow, tapering anteriorly, which extends for
half the dentar y length . Left of th e posterior furrow, th e posterior part of th e jaw is somewhat
inflated to form a longitudinal rounded ridge . In ventra l view th e opening of th e pulp cavity
extends for 0.6 of th e jaw length. Opposite th e an terior part of th e opening th ere is a very
large , rounded muscle scar, with a well defined outer margin and poorly defined inner on e.
A deep furrow with pits associat ed with th e denticles extends along th e inn er margin. In right
lateral view th e right slope appears wider than in th e dorsal view, tap ering anteriorly, the den
ticle s are sha rply pointed, direct ed (as th e hook) to th e left.

Right MU is a bevel square shaped jaw with a compa rat ively narrow (long.) transverse
branch , with a pointed distal end, strongly bent upwards. Tn do rsal view th e lon gitudinal branch
is comparatively narrow ( tr.), taper ing poster iorly, in right lat eral view it appea rs wide. A series
of denticles dec reasing in size po steriorly extend s th e full length of the longitudinal branch.
The first denticle is longer that the remaining ones. In ventral view, th ere is a small crescent-like
cover; and the openin g of the pulp cavity is almos t gaping.

Left MJI is somewhat long er th an th e r ight MII, other wise it is th e mirror image.
Left MIll is similarly shaped as left MII but smaller, with fewer denticles.
Right and left MIV are compar ati vely small, bevel squa re shaped jaws, with first denticl es

longer than the other two. The tr an sverse, pointed branch is the same length {tr.} as the long
itudinal branch (long.) .

Right M V is a single, elongat ed tooth .

Variation. - On account of th e very small number of specimens assigned to this species.
th e range of variability cannot be sta ted .

Discussion. - Atrak toprion robustus n. sp . differs from A . cornutus KIELAN-JAW. in
having the hook s in both right and left MI stouter, less stro ngly bent and provided with wider
basis. Basal plate differs from th at in A . cornutus in having a di stin ct protuberance on the po st
erior margin . The muscle scars in both MT are comparatively larger and bett er defined in
the new species than in A. cornutus. For comparisons with A . mirabilis and A . major - see p. 138
and p. 141, respectively.
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c

Fig. 12
D iagrammatic sketche s of the jaw apparatuses in the Atra ktoprionidae

A Atra k toprion robustus n. sp., B Atraktoprion cornutus K IELAN-JAW . , C Atraktoprion mirabilis n. sp., D At raktoprion
major n. sp.

(Fo r abbrev iat ions - see p. 153)
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unknown
1+ 9- 11
unknown

Atraktoprion mirabilis n. sp,
(Plate XXXII, figs. 3-4; Plate XXXIII ; Text-fig. 12C)

Type specimen: Incomplete jaw appara tus consisting of right and left MI and left MII, No. 0.398/8, figured
on Plate XXXIII, fig. 2.

Type horizon and locality: Erratic boulder No. 0 .398, of Middle Ordovician age (?Keila Stage of Estonian
sequence), Mochty, province of Warsaw.

Derivation of the name: Lat. mirabilis - astonishing, aJludes to unusual curvature of the hook in MI.

Diagnosis. - Hooks in MI slender, long (0.41-0.46 of the jaw length), with tips strongly
bent at various angles with regard to the jaw surface. In both MI a small , crescent-like wing
present on the outer borders. Postero-lateral corner of right MI pointed. Bight in right MI
extending for one third or less of the jaw length . Muscle scars in both MI small, very deep
and well defined, circular.

Denticle formula:
Basal plate
MI 1+7-9
MII 6-7
MIll ?5
MIV unknown unknown

Material. - In addition to the type specimen there are: two joined left MI and MU ,
two single right MI , and one single left MIll assigned tentatively to this species, all from
the boulder No . 0.398.

Description. - Length of MI vary between 0.35 and 0.65 mm.
Right MI is an elongated jaw, 2.5 times longer than wide, with a hook extending for

0.41-0.46 of the jaw length. The bight extends for one third or somewhat less of the jaw length.
The hook is strongly bent at various angles with regard to the jaw surface. A faint ridge sub
parallel to the outer margin runs along the transverse part of the hook. The outer margin is
directed subposteriorly, At the posterior part of the outer margin there is very narrow, indistinct,
crescent-like wing. The postero-lateral corner is pointed. The posterior margin , delimiting the
bight is directed antero-medially, then bends at a right angle and continues postero-medially
towards the end of the jaw. The inner part of the hook is strongly concave . Behind the hook
the inner margin forms a straight line directed posteriorly, A series of 9-11 sharply pointed
denticles extends along the straight part of the inner margin . The first two denticles are small,
the others increase in size towards the middle and then decrease posteriorly, The left slope is dire
cted steeply downwards, it tapers and disappears entirely posteriorly. On the right slope there is
a deepening in front of the bight situated close to the dentary, to the right of it, the jaw is some
what inflated. In front of the deepening on the right slope there is extremely fine thread-like
subtransversal furrow, giving off indistinct longitudinal ripples. In right lateral view the hook
appears longer than in dorsal view, the small wing along the outer margin shows a dull surface
and does not protrude over the margin , the denticles appear very sharp. In left lateral view
the tip of the hook is bent to the right. In ventral view the opening of the pulp cavity extends
for 0.66 of the jaw length, the anterior border of the opening is thickened, the belt very narrow.
At the anterior part of the opening there is a very deep, comparatively small, round, well
defined muscle scar, with very short thread-like furrows radially surrounding its posterior
border. At the posterior part of the opening, in the postero-lateral corner there is a deep sub
triangular depression. Along the belt a series of pits associated with the denticles is visible.

Left MI is an elongated jaw, 2.5 times longer than wide, with a hook extending for half
the jaw length, similarly shaped as in right MI, strongly bent. A faint ridge runs along the
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hook, subparallel to th e anterior margin . The dentary is somewhat sho rter (long.) than in the
right MI and consists of 7-9 sharply pointed denticles. The outer margin is directed at first
posteriorly, being slightly incurved at mid-length. Behind the incurvature there is a very small
crescent-like wing, similar to that in right MI. To the rear ofthe wing the outer margin runs po st
ero-medially, bends and continues posteriorly. The transverse po sterior margin is twice as sho rt
(tr.) as the greatest width of the jaw. On the left slo pe there is a comparatively shallow posterior
furrow, arranged close to the dentary, extending for three quarters of the length of the dentary
from behind. The inner wing is wider than in right MI, beyond the mid-length of the dentary
it strongly tapers posteriorly. In left lateral view at the level of the outer wing, the shining
sur face of the jaw is st rongly bent inwards, and th e subcircular dul1 surface of the wing is visible .
In right lateral view the inner wing appears the sa me width all along its length and is wid er
than in dorsal view. In ventral view the opening of the pulp cavity extends for 0.59 of the jaw
length. At the anterior part of th e opening there is a very deep, wel1 defined, rounded muscle
scar. A longitudinal furrow with pits associated with the denticles is well visible. At the postero
lateral corner there is a longitudinal deepening, which extends for half the length of the opening.

Left Mllis a bevel square shaped jaw with a series of6-7denticles extending the full length
of the inner margin. The first denticle is longer than the remaining ones and somewhat bent.
The transverse branch is comparatively narrow (long.) with its distal end bent. In ventral
view the cover extends (proximally) for one quarter of the jaw length , distally it covers half
the width (long.) of the transversal branch. At the antero-rnedial corner of the opening, ther e
is a rounded, well defined muscle scar.

Left MIll is a subtriangular jaw with 5 denticles and with a pointed sha nk strongly bent
upwards. The first denticle , somewhat bent, is longer than the remaining ones. In ventral view ,
at the anterior part of the opening, there is a deep, well defined , rounded muscle scar. Left MIll
here described has not been found in a joined apparatus, it is assigned tentatively to A. mirabilis
on account of its characteristic structure, similar in general pattern to MI and Mll of A. mi
rabilis. These similarities mainly concern the shape of the first denticle (long and bent) and the
presence of a rounded, well defined muscle scar.

Variation. - In addition to the variation in the number and shape of denticles, the va
riability also concerns th e shape of the hook in MI and the first denticle in MII which may
be bent at various angles and in different directions.

Discussion. - Atraktoprion mirabilis n. sp. differs from A. cornutus KIELAN-JAw. and A. rob
ustus n. sp. in having a longer (both long. and tr.) and more st rongly bent hook in MI and longe r
and more sharply defined bight in MI. Further differences lie in the presence of a small wing
along the outer margins of both MI in A. mirabilis and in the presence of a very well defined,
deep, comparatively small, round muscle scar at the anterior parts of the openings of MI ,
Mll and MIll. For comparison s with A. major - see p . 141.

Atraktoprion sp. a

Description. -- See KIELAN-JAWOROWSKA, 1962, p . 306, PI. 2.

Atraktoprion sp. b
(Plate XXXII, figs. 1, 2)

Material. - Two isolated right Ml from the boulder No. 0.398, which is of Middle
Ordovician age (?Keila Stage).

Description. - Two jaws de scribed here as Atraktoprion sp. b differ somewhat in pro-
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portions, the one figured 011 Plate XXXIl , fig. I is twice as lo ng as wide, the other (Plate XXXII,
fig. 2) is 1.6 times lo nger than wide. Both jaws are provided with comparatively stout and short
hooks, very strongly bent downwards, and with shanks in the postero-Iateral corners. In the
specimen figured on Plate xxxn, fig. I the shank is small, wh ile in the specimen figured on fig. 2
it is very prominent. On the dentary (behind the hook) there are 10- 11 denticles. The dentary
is directed at first posteriorly, opposite the bight , the proximal part of the jaw curves po stero 
laterally and the dentary follow s thi s direction. In ventra l view on the anterior part of the opening
there is a rounded muscle scar.

Discussion. - The differences between the two described here specimens are considerable
and it is not certain whether they are conspecific . In the author's collection there are numerou s
MI of Atraktoprion which remain undescribed and unfigured . The writer decided to figure and
briefly describe two right M I of Atraktoprion sp. b, o n account of their unusual shape, and
because their age is well defined .

Atraktoprion major n. sp .

(Plat e XXXIV ; Text-fig. 12D)

Type specimen: Incomplete ja w apparatus. No . 0 .319/7, consisting of carriers, basal plate , right and left MI,
right and left MU, left MIll and right MIV. The apparatus was compressed, the individual jaws being preserved in an
unnatural position and poorly visible. The specimen was separat ed intent ionally by the writer and its ind ividual jaws
arc figured on Plate XXXIV, fig. 4.

Type horizon and locality : Erratic bould er No . 0 .319 of unkn own age, Ordovician or Silurian , Mochty, province
o f Warsaw.

Derivation oj the name: Lat. major - greate r, alludes to its comparatively large dimensions.

Diagnosis. - MI stro ngly elongated with sto ut hooks . Transversal posterior margin in
left MI comparatively sho rt. Postero-Iateral corner in right MI developed as a suboval shank .
Bight in right MI extending for 0.3 or less of the jaw length. A suboval wing on the outer
margin of left MI. Anterior margin of the opening in MI sigmoid, the cover extend ing distally
to the outer wing. No well defined muscle scars. Basa l plate subtriangular - no transverse
posterior margin .

Denticle formula:
Basal plate 7
MI 1+ 8-10 + 7- 10
MII 7 6
MIll 4
MIV unknown 4

Material. - In addition to the type specimen there is a dozen isolated right and left M I
from the boulder No . 0 .319 , on e right MI and one left MT from the boulder No. 0.472.
Age of the boulder No. 0 .319 is unknown , th e boulder No . 0.472 ha s been ascertained as
?Middle Ordovician .

Description. - Comparatively large apparatuses, length of M I varying between 0.3
and I mm.

Carriers are somewhat longer than MI , en larged and rounded anteriorly, tapering
posteriorly.

Basal plate is in dorsal view subtriangular, with a sigmoid, concave anterior margin .
The inner margin is directed posteriorly, the postero-lateral margin is directed antero-laterally.
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A series of 6 (7th indistinct) denti cles equa l in size extends three qu arters of the length of th e
inner margin. The antero-lateral corner is elonga ted somewha t anteriorly and bent downwards.
In ventral view, th e belt extend s in th e ante rio r part for less than on e third the width of the jaw.
Posteriorly the belt is bent upwards and appears very narrow in ventral view. Along the belt
there is a furrow, left of th e furrow th e jaw is somewha t inflated and th en again deepens at the
po stero-lateral part. In left lateral view th e belt appears wide, rounded posteriorly and strongly
tapering anteriorly.

Right MI is an elongated jaw, in dorsal view 2.2-2.5 times longer th an wide, with
a bight extending for abo ut 0.3 of th e jaw length . The hook is compa ratively stout and mo
derately bent , extending for 0. 3-0. 35 of th e jaw length. The outer margin is directed sub
posteriorly, beyond mid-length of th e jaw it curves inwards and th en swings outwards around
the prominent suboval shank . The postero-lat eral corner is rounded . The po sterior margin
delimiting th e bight is sigmoid. the bight being deeper proximally th an distally. Th e inner
margin beyond the hook is di rected post eriorl y, there is no inn er wing. A series of 7-10 sharply
pointed denticles, decreasing in size pos te rio rly extends to th e posterior extremity of the jaw.
In ventral view th e opening of th e pulp cavity extend s for 0.68-0.7 of the jaw length . The
anterior rim of th e opening is sigmoid, th e ope ning being lon gest at the proximal part of th e
jaw, close to th e furrow with pit s. From thi s point th e r im of the op ening runs po stero-laterally
to reach th e anterior part of the outer wing, th e op enin g of th e pulp cavity being in this part
very short (Iong.}. Along th e inn er margin th ere is a furrow with pit s. Left of the fur row there
is a longitudinal inflation. while left of the inflati on the jaw is deepened , however one cannot
recognize a defined muscle scar. In left lat era l view a left slope is visible, th e denticles are
sharply pointed , directed to th e right.

Left MI is an elon gated jaw, in dorsal view 2.6-2.8 times lon ger th an wide . A compa
ratively stout and moderately curved hook exte nds for about 0 .4 of th e jaw length . The outer
margin is directed posteriorly, beyon d mid-length it swings outwards around a suboval, very
prominent outer wing and continues pos tero-rne dially, so mewhat bent inwards. The po sterior
m argin is co mpa ra tively short, its length ( tr.) being equal to ab out half th e greatest width
of th e jaw. A series of 8- 10 sharply pointed denticl es decreasing in size po steriorly extend s
nearly the full length of th e inner margin. Th e right slope is comparatively narrow, the part
which is visible in dor sal view is crescent like, disappearing at the most posterior part of th e jaw.
On th e left slope th ere is a short posterior furrow, arranged very close to th e dent ary, extending
for one quart er of the dent ar y length . Left to th e posterior furrow th ere is a lon gitudinal rounded
ridge, extending for abo ut one third of th e length of the dentary.

In ventra l view, th e opening of th e pulp cavity is co mparatively sho rte r than in th e right Ml ,
extending for 0.54-0.6 of the jaw length . Anterior margin of th e opening is less st ro ngly curved
than in righ t MY. A deep fur row with pit s associated with th e denti cles extends along th e
inn er margin , delim ited from th e ma rgin by th e somewhat inflat ed ventral side of th e righ t
slope . To th e right of th e fu rrow with pit s the re is an inflated , lon gitudinal , rounded ridge, in
front of which, at th e most ante rior part of th e op ening th ere is a rounded mu scle scar( ?).

In right lat eral view th e right slope appears of the same width all along th e jaw length .
the denticles are sharply pointed , directed to th e left , at th e posterior part , to the rear of th e den 
tary a part of the rounded rid ge is visible.

Right MIIi s a bevel square shaped jaw with a very narrow (long.), sha rply po inted transverse
branch. The longitudinal branch is co mpa ratively wide ( tr.) , tap erin g posteriorl y. A series
of 5 denticles extends th e full length of the longitudinal branch . First denticle is somewha t
lon ger than th e remaining ones disposed behind it without an interval. In ventral view a narrow
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belt extend s along the antero-inner corner of the jaw and tapers posteriorIy, the opening is
almo st gaping .

L eft Mll is somewhat longer than the right MU , otherwise being its mirror image.
L eft MIll is a comparatively small, subtriangular jaw, with a strongly elongated, pointed,

antero-lateral corner. The first denticle is longer than the remaining three. At the anterior
part of the inner margin th ere is a distinct angle. In ventral view the opening of the pulp
cavity is almo st gaping.

Right MIV is almost a mirror image of the left MIll, but smaller, with an elongated,
point ed ant ero-lateral corne r and the first denticle longer than the remaining ones.

Variation. - In addition to the variability in th e number of dent icles, variation in the
right and left MI also concerns differences in proportions, shape of the bight , which may have
an inner margin more strongly curved or less, shape of the shank, and length of the opening
of the pulp cavity .

Discussion. - Atraktoprion major n. sp. differs from A. cornutus KIELAN-JAW., A . 1'0

bustus n. sp. and A. mirabilis n. sp. in having MI more elongated, with very prominent wing-like
shanks in both right and left MI , and a comparatively narrow (tr .) posterior margin in left MI.
Besides, MU differs in having comparatively narrow ( long.) transverse branches. In this respect
MU of A . major reminds one more of Skalenoprion alatus KIELAN-JAW. than any representative
of Atraktoprion. Also MI of Atraktoprion major shows some similarities to th ose of Skalenoprion
alatus, particularly in th e presence of prominent , wing-like shanks.

As the anterior jaws of A trak toprion major are preserved so far only in one incomplete
specimen, it is not certain, whether or not they are symmetrical. If they were symmetrical,
the anterior jaws, described in the present paper as right and left MIl , left MIll and right MIV,
should obtain the not ations of right and left MU and right and left MIll. As however there
are no data pointing toward s one interpretation more than the other, the writer regarded it
safer - to number the preserved jaws in th e manner figured on Text-fig. 12D , as it is charac
teristic of the majority of the Atraktoprionidae.

Genus XANTHOPRION novo

Type species: Xanthoprion erraticus n. sp ,

Derivation of the name: Gr. xanthos - - yellow, prion .- a saw; alludes to the yellow colou r of the type specimen
of Xanthoprion erraticus.

Diagnosis. - Jaw apparatus of prionognatha type, with symmetrical anterior part.
Carriers, basal plate and right MI unknown, probably of the pattern characteristic of Atra
ktoprion. Left MI with strong curved hook. MIl paired, bevel'square shaped, MIll paired, sub
triangular, MIV paired, single teeth. MV lacking(?).

Stratigraphic and geographical range. - Middle Ordovician of the Baltic region .

Discussion. - The genus is monotypic, erected to include Xanthoprion erraticus n. sp.
Basal plate and right MI in Xanthoprion are unknown, but the writer assumes, on the base
of the structure of the left MI , that they were of the same pattern as in Atraktoprion. Otherwise
Xanthoprion differs from Atraktoprion in having MIll paired, MIV developed as single teeth and
MV lacking . The structure of the anterior part of the apparatus in Xanthoprion could also
be interpreted otherwise : that MUI, which in Atraktoprion was single, left, has here disappeared,
while MIV and MV are of the same pattern in both genera . As however there is no evidence
to support thi s interpretation, it seems more reasonable to number the particular jaws in the
manner shown on Plate XXXV .
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Xanthoprion erraticus n. sp.

(Plate XXXV)

Type specimen: Incomplete jaw apparatus consisting of a left MI, right and left MIl, right and left MIIl, right
and left MIV, figured on Plate XXXV, fig. 2, No. 0.366/23.

Type horizon and locality: Erratic boulder No. 0 .366 , of Middle Ordovician age (?Kukruse Stage or Idavere
Stage), Mochty, province of Warsaw.

Derivation of the name: erraticus - found in erratic boulder.

Diagnosis. - As for the genus.
Denticle formula:

Basal plate
MI
MIl
MIll
MIV

1+8
7

3-4
I

unknown
unknown

6-7
3--4

1

Material. - In addition to the type specimen there is the anterior part of a jaw apparatus
from the boulder No. 0.182. Age of boulder 0 .182 is Middle Ordovician (?Kukruse Stage).

Description. - Carriers, basal plate and right MI unknown.
Left MI: In dorsal view the hook is moderately bent, extending for just a little less than

half the jaw length. The outer margin is directed in an arch subposteriorly, in the posterior
quarter of the jaw length, postero-medially. It is provided with a small, crescent-like wing,
situated at about three quarters of the jaw length. There are seven denticles, the first two being
smaller than the remaining ones. The right slope is developed as an inner wing tapering poste
riorly, with rounded anterior margin. Posterior margin is directed subtransversally, slightly
notched in the middle. Close to the dentary there is an indistinct posterior furrow, left of the
furrow the jaw is somewhat inflated. In ventral view the opening of the pulp cavity extends
for half the jaw length, the belt is comparatively wide. Opposite the anterior part of the opening
there is a large, well defined muscle scar, rounded anteriorly, tapering posteriorly.

Left MIl is a bevel square shaped jaw with a comparatively narrow (long.) transversal
branch, pointed and bent upwards distally. The first denticle is only very slightly longer than
the remaining ones, which decrease in size towards the posterior. In ventral view there is a very
small, crescent-like cover, otherwise the opening of pulp cavity is almost gaping.

Right MIl which is arranged more forward than the left MH, is its mirror image.
Left MIll is a subtriangular jaw with a series of 3--4 small denticles along the inner

margin, the first being slightly longer than the remaining ones. The opening of the pulp cavity
is gaping.

Right MIll is somewhat smaller than the left MIll, otherwise being its mirror image.
It is arranged in the jaw apparatus somewhat more anteriorly than the left MIll.

Right and left MIV are single teeth , variously elongated. MH-MIV are provided with
large attachment lamellae, fused together, standing out in front of MTV.

Family SKALENOPRIONIDAE novo

Diagnosis. - Subsymmetrical jaw apparatuses of prionognatha type. Basal plate very
small, fused with the right MI, developed as a smooth or denticulated basal ridge, arranged
parallel to the main ridge in the posterior part of MI. Hooks in MI very long and bent,
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extending for about half the jaw length. Large muscle scars in MI. MU symmetrical, bevel square
shaped, with very narrow (long.) pointed transverse branches. Carriers, MIlI-MV and
mandibles unknown. Laeobasal plate, intercalary tooth and lateral teeth lacking.

The family is monotypic, erected to include Skalenoprion KIELAN-JAWOROWSKA, 1962.

Genus SKALENOPRION KIELAN-JAWOROWSKA, 1962

Type species: Skalenoprion alatus KIELAN-JAWORowSKA, 1962.

Diagnosis. - As for the family.
Stratigraphic and geographical range. - Ordovician- ?Permian; Baltic region and North

America.
Discussion. - Skalenoprion is a rare genus represented in the studied collection by Ska

lenoprion alatus KIELAN-JAWOROWSKA and some skalenoprionid isolated right MI, described
here as Skalenoprion sp. a, Skalenoprion sp. band Skalenoprion sp. c. It is possible that the
described isolated MI belong to apparatuses differing in the arrangement and number of the
anterior jaws, and represent not only separate species but different genera. The material is,
however, incomplete and new taxonomic units cannot be, for the time being, erected.

Some parataxonomic species which could be regarded as congeneric with Skalenoprion
have been discussed previously (KIELAN-JAWOROWSKA, 1962, p.308). In addition, Arabellites
commendabilis ELLER, described by ELLER (1961, p. 32, Plate 1, figs. 22-23) from the Devonian
of Michigan, is probably the left MI of Skalenoprion, while Drilonereisites longicusculus ELLER,

described by ELLER (1964, p. 233, Plate 3, figs. 1-4) from the Delaware Limestone, Devonian
of Ohio and Ontario, is the right MI of Skalenoprion.

Skalenoprion alatus KIELAN-JAWOROWSKA, 1962

(Text-fig. 5 0)

1962. Skalenoprion alatus n . sp.; Z. KIELAN-JAWOROWSKA, New Ordovician genera ... , p. 309, Plates 3--4.

Description. - See KIELAN-JAWOROWSKA, 1962, p. 308.

Skalenoprion sp. a

(Plate XXXVI, fig. 4)

Material. - Single right MI from the boulder 0.199, of unknown age (Ordovician or
Silurian).

Description. - Right MI is an elongated, narrow jaw, 0.6 mm. long. The hook is stout,
overhanging laterally the outer margin of the jaw, extending for more ,than half the jaw length.
A series of 8 denticles decreasing in size posteriorly extends along the inner margin, behind
the hook. The posterior part of the jaw (to the rear of the hook) tapers posteriorly. Basal
ridge is indistinct, marked only by the presence of four small granulations, forming a row
parallel to the main ridge, without an elevation. Fusion furrow is lacking. No furrow between
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the main ridge and the basal ridge. Posterior margin is directed postero-laterally. The outer
margin is convex, in the most posterior part provided with a small postero-lateral wing.

In ventral view the opening extends for more than half the jaw length. At the anterior
part of the opening there is a large, suboval depression. The wall of the jaw is very thick.

Skalenoprion sp. b

(Plate XXXVI, fig. 3)

Material. - Three right MI from the boulders 0.42 and 0.144, of unknown age (Or
dovician or Silurian).

Description. - Right MI is a moderately narrow jaw, with a hook extending for one third
or a little more of the jaw length. The main ridge is provided with 7-9 denticles, basal ridge
with 3-5 denticles, the fusion furrow is short (tr.), directed obliquely antero-laterally. A deep ,
longitudinal furrow between the main ridge and the additional ridge. Posterior margin (be
ginning with the main ridge) is directed at first transversally, then antero-laterally. On the outer
margin there is a small incurvature, the postero-lateral corner forming a long, crescent-like wing.

In ventral view: The opening of the pulp cavity extends for more than half of the jaw
length. In the anterior part of the opening there is an oval or subcircular muscle scar, partly
hidden in the hook. A furrow associated with the basal ridge is well visible on the ventral side.

Skalenoprion sp. c

(Plate XXXVI, fig. 5)

Material. - One right MI from the boulder 0.159 and one from the boulder 0.301 .
Age of the boulders 0.159 and 0.301 unknown (Ordovician or Silurian).

Description. - Right MI is a very narrow, strongly elongated jaw, with a hook extending
for half (or less) the jaw length. A series of 11 denticles decreasing in size posteriorly extend s
the full length of the inner margin beyond the hook. Basal ridge is short (long.), prominent
but undenticulated, fusion furrow short (tr.), directed antero-laterally. Posterior margin is
directed antero-laterally, somewhat sigmoid. The outer margin is directed posteriorly, with
a small crescent-like wing in the postero-lateral corner. I n ventral view the opening of the pulp
cavity extends for more than half the jaw length.
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of - attachment lamella li t - lacoi ntercalary tooth
At - anterior tee th Lt - lateral teeth (Ltl r - lateral
hp - basal plate too th associated with MIr, etc.)
br - basal ridge M l/-MVf - left maxillae Mf-MV
er - carriers M lr-MVr - right maxillae Mf -MV
it - intercalary tooth Mdb - ma ndibles
ir - incipien t ridge I/1r - mai n ridge
f - left M x - maxillae
lbp - laeobasal plat e r - right
Ibr - laeobasal ridge sr - second ridge
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Z. KIELAN-JAWOROWSKA: POLYCHAETE JAW APPARATUSES

PLATE I

Page

Mochtyella cristata KIELAN-]AWOROWSKA • • . . . . . . . 54

Fig. 1. Joined , somewhat damaged right and left MI, in ventra l view, showi ng the incipient jaws in pulp cavities
o f the old ones. Photograph taken in tran smitted light , slightly retouched. Mochty, province of Warsaw;
errat ic boulder of Middle Ord ovician age - ?Kukruse Stage (Z. Pal. No. 0 .182/6); x 68.

Mochtyella sp. . . . . .

Fig. 2. Left MI in left lateral view, showing the incip ient jaw in the pulp cavity of the old one. Mochty,
province of Warsaw, erratic boulder of unknown age - Ordovician or Silurian. Photograph
retouched (Z. Pal. No. 0.463/3); x 68.

Halla parthenopeia D ELLE CHIAJE

(Gulf of Naples, Recent)

Fig. 3. Preparation of the cuticular layer covering the stomodeum, with attached maxillary apparatus and man
dibles (Z. Pal. No . An .H .12) ; x 12.

Fig. 4. Preparation of the cuticular layer covering the sto modeum, with incipient maxillae. Carriers and lateral
plates lacking. The individu al jaws pronounced only as soft denticulated ridges (Z. Pal. No. An.H.13)
x 15.

Fig. 5. Preparati on of the cuticul ar layer covering the stomodeum, with maxillary apparatus fully develop ed .
The specimen bleached (Z. Pal. No. An .H.ll) ; x 20 .

51

50
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Z. KIELAN-JAWOROWSKA: POLYCHAETE JAW APPARATUSES

PLATE II

Diopatra cuprea (Bose) . .

(St. Paul de Loanda, Angola, Recent)

Fig . 1. No rmal type of the jaw appara tus, with a single MIII on the left side (B.M. No. 1930. 10.8. 1901); x 37.
Fig. 2. Jaw apparatus displaying symmetry variation, with MIII paired (B.M. No. 1930. 10. 8. 1770c) ; x 42.
Fig . 3. Jaw apparatus displaying symmetry variation, with a single Mill on the right side (B.M. No . 1930.

10. 8. 1910c); x 37.
Fig . 4. Jaw apparatus displaying symmetry variat ion , with MIll paired (B.M. No. 1930. 10. 8. 1908); x 45.
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Z. KIELAN-JAWOROWSKA: POLYCHAETE JAW APPARATUSES

PLATE [[[

Mochtyella polonica n. sp.

Fig. l. Type specime n. left and right Mr. with a chain of left lateral teeth and left anterior teeth, previously
joined together: a-d left Ml with lateral teeth and 3 anterior teeth in left lateral, dorsal, ventral and right
k~':ral views; e-h detached most anterior and may be also lateral teeth of the same apparatus; i-I right MI
h left lateral. dorsal. ventral and right lateral views. Mochty, province of Warsaw; erratic boulder of
unknown age -- Ordovician or Silurian (Z.Pal. No. 0.344/1).

Pistoprion transitans n. Sp.

(see also Plate VI, fig. 2 and Plate VII, figs. 2 and 3)

fig. ~ Right and left MI. previously joined together, with incomplete chain of right lateral teeth, and one left
tooth: a-d len MI in left lateral, dorsal. ventral and right lateral views; e-h left MI with lateral teeth,
ill ventral, right lateral, and dorsal views. Zakroczym, province of Warsaw; erratic boulder of unknown
age - Ordovicinn er Silurian (Z.Pal. No. 0.349/9).
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Z. KIELAN-JAWOROWSKA: POLYCHAETE JAW APPARATUSES

PLATE IV

Mochtyella sp. a

Fig. 1a-d. Right MI in left lateral, dorsal, ventral and right lateral views. Mochty, province of Warsaw; erratic
boulder of unknown age - Ordovician or Silurian (Z.Pal. No. 0.178/10).

Mochtyella sp. b

(see also Plate V, fig. 4)

Fig. 2a-d. Right MI in left lateral, dorsal, ventral and right lateral views. Ustka, Baltic coast; erratic boulder
of ?Silurian age (Z.Pal. No. 0.441/26).

Page
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56

Mochtyella sp. c. . . . . . . . . . . . . .. 58

Fig. 3a-d. Right MI in left lateral, dorsal, ventral and right latera l views. Miedzyzdroje, Baltic coast; erratic
boulder of ?Silurian age (Z.Pal. No. 0.308/2).

Mochtyella sp. d

Fig. 4a-c. Right MI in left lateral, dorsal and right lateral views. Ustka, Baltic coas t; erratic boulder of ?Silurian
age (Z.Pal. No. 0.446/14).

59



PlIlaeon/ologia Polonica. No. 16. 1966
PI. I V

la
br

E
E..,

d

Id
br

4a

br

E
E

.n
d

2d

E
E
~

2b2a

3a

E
E
~ br

3d

E. Gadoms k u , del,

Z. K IELAN-J AW OROW SKA : P OLYCIl AETE JAW AP PAR ATU SES



Palaeontologia Polonica, No . 16, 1966

Z. KIELAN-JAWOR OWSKA : POLYCHAETE JAW APPA RATUS ES

PLATE V

Page

Mochtye lla trapezoidea n. sp. . . . . . . . . . . . . 57

Fig. I. Type specimen (right and left MC previously jo ined together): a-d left MI in left late ral, dorsal , ventra l
and right lateral views; e-h right MI in left lateral , dorsal, ventral and right latera l views. Mochty, province
of Warsaw; er ratic boulder of ?Silur ian age (Z.Pal. No . 0.1 87/15).

Fig. 2. Incompl ete right and left MI, previously joined together: a-b left MI , with ant erior part of the laeobas al ridge
broken off, in left lateral and dorsal views ; cod right MI (somewhat fractu red), in dorsal and right lateral
views. Ustka, Baltic coast; erratic bou lder of ?Silur ian age (Z.Pa l. No . 0 .439/2).

Fig. 3. Right MI with three anterior teeth, housed in the pulp cavity : a in dorsal view; b in ventral view. Mocht y,
province of Warsaw; errat ic boulde r of unknown age - Ordovician or Silurian (Z.Pal. No. 0.466/1).

Mo chtye lla sp . b

(see also Plate IV, fig. 2)

Fig. 4 a-b. Right MI in left lateral and right lateral views. Ustka , Baltic coast; erratic boulder of ?Silurian age
(Z.Pal. No. 0.441 /28).
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Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARATUSES

PLATE vr

Page

Pistoprion sp. b . . . . . . . . . . . . . .. 62

Fig. I a-d. Right side of the posterior part of jaw apparatus (bp, Mlr, MUr ) in dor sal, left lateral, right lateral
and ventral views. Mochty, province of Warsaw ; erratic boulder of unknown age - Ordovician or Silurian
(Z.Pal. No. 0.177/2).

Pistoprion transitans n, sp.

(see also Plate m, fig. 2 and Plate VU, figs. 2, 3)

Fig. 2a-b. Type specimen. Incomplete jaw apparatus (Mlr, MUr, Ibp, MU and series of anterior teeth) in
dorsal and ventral views. Zakroczym, province of Warsaw ; erratic boulder of unknown age - Or
dovician or Silurian (Z. Pal. No. 0 .213(1).

60

Pistoprion sp. a. . . . . . . . . . . . . . . 62

Fig. 3a-b. Right side o f the posterior part of jaw apparatus (bp, Mlr, MUr, it) in ventral and dor sal views.
Miedzyzdroje, Baltic coast; erratic boulder of unknown age - Ordovician or Silurian (Z. Pal.
No. 0.418(2).

Figs. 2 and 3 - in the same scale
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PLAT E VU

Page

Pistoprion sp. c. . . . . . . . . . . . . .. 63

Fig. I a-c. Right side of the posterio r part of jaw apparatus (bp, Mlr, MlIr), in dorsal, right lateral and ventral
views. Wyszogr6d, province of Warsaw; erratic boulder of unk nown age - Ordovician or Silur ian
(Z. Pal. No. 0 .133/1).

Pistoprion transitans n. sp .

(see also Plate m. fig. 2 and Plate VI, fig. 2)

Fig. 2a-c. Left side o f the poste rior part of jaw ap para tus (lbp and MII), in dorsal, left lateral and ventral
views. Wyszogrod-Zakroczyrn, prov ince of Warsaw; errati c bould er of unk nown age - Ordovician
or Silurian (Z. Pal. No . 0 .140/2).

F ig. 3a-b. Incomplete posterior part of jaw appara tus, separated dur ing the drawing (bp, Mlr, Mll), in dorsal
and ventral views. Wyszogrod-Zakroczyrn, province of Warsaw; errat ic bould er of unknown age 
Ordovician or Silur ian (Z. Pal. No. 0 . 147/1).

60



Palaeontologia Polonica, No. 16, 1966 PI. VU

le

bp

M IlT- I...........

2c

M IlT

bp

/"

bp---

E
E

(V)

ci

b p

2b

1b

l b p -

.:----MI T

MlI

M IlT

la

3a 3b

E. Gadomsk a, del .

Z. K IELAN-]AWOROWS KA : P OLYCHA ETE JAW APPARATUSES



Palaeontologia Polonica, No. 16, 1966
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PLAT E VIII

Rhytiprion 1I1agnus n. sp.. . . . . .

Fig. I a-b. Right MU in dorsal and ventra l views. Mochty, province o f Warsaw; erratic boulder of Middl e
Ordovician age - ?Kuk ruse Stage (Z. Pal. No. 0.182/50).

Fig. 2a-b. Left M£ in dorsal and ventral views. Horizon a nd locality - as Fig. 1 (Z. Pal. No . 0.182/25).
Fig . 3. Left MI in dorsal view. Mochty, province of Warsaw ; erratic boulder of unknown age - Ordovician

or Silurian (Z. Pal. No. 0.265/3).
Fig. 4a-b. Incomplete right M£ in right lateral and dorsal views. Hor izon and local ity - as Fig . 3 (Z. Pal.

No . 0 .265/14).
Fig. 5a-b. Inc ompl ete left M£ and MU joi ned together. in dor sal and ventral views. Type specimen. Horizon

and locali ty as fig. 3 (Z. Pal. No . 0 .265/12).
Fig. 6a-b. Inco mplete right M£ in do rsal and ventra l views. Wyszogrod-Zakroczym , province of Warsaw ;

err at ic boulder of ?Middle Ord ovician age (Z. Pal. No . 0 .148/1).
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PLATE IX

Rhytiprion sp . a

Fig. I a-b. Right MI (with basal ridge somewhat removed rear wards), in do rsal and ventral views. Boring in
Miclnik, I 118-1124 m.: ?Upper Ordovician - Harjua n Stag e (Z. Pal. An . Miei . 1).

Tetraprion pozaryskae n. Sp. .

(see also Plate X and Plate XI, fig. 3)

Fig. 2a-b. Incomplete jaw apparatus (bp , Ibp, it, Mlr, MH, MIll , and six outer anterior teeth), in dorsal and
ventral views. Mochty, province of Warsaw; erratic boulder of Middle Ordovician age - ?Kukruse
Stage or Idavere Stage (Z. Pal. No. 0 .400/64).

Fig. 3. Almost enti re ap parat us, so mewhat deformed (bp, lbp, it, Mlr , MIlr, MUlr, MH, MIll , MUll and
incomplete chains of outer a nd inner anterior teeth) : a-d the apparatus in four views, e-g right MIl
of the same apparatus, in left la teral , dorsal an d ventral views. Horizon and locality - as Fig. 2
(Z . Pal. No. 0.400/297).
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Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARAT USES

PLATE X

Tetraprion pozaryskae n. sp.

(see also Plate IX , figs. 2-3 and Plate XI , fig. 3)

Fig. I a-b. Posterior part of the apparatus (bp, lbp, it, Mlr, MIIr, MIl , MIll, Mdb), in dor sal and ventral views;
right mandible overturned. Mochty, province of Warsaw ; erratic boulder of ?Middl e Ord ovician
age (Z. Pal. No . 0.469/61).

Fig. 2a-c. Almost entire, somewhat deformed jaw apparatus - type specimen, in dorsal, ventra l and right
lateral views (bp, lbp, it, Mlr, MIIr, MlIIr, MIl, MIll, MIIIl and almost complete chains of outer
and inner rows of anterior teeth) . Moch ty, pro vince of Warsaw; er ratic boulder of Middle Ordovician
age - ?Kukruse Stage or Idavere Stage (Z. Pal. No. 0.400/62).
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PLATE XI

Page

Ramphoprion sp. cl . . . . . . . . . . . . 112

Fig. I a-c. R ight MI in dorsal, left later al and ventral views. Estonia, Kukru se beds, G. HOLM'S coil. (R. M.
. No. An. 2629).

F ig. 2a-c. Right MI in dorsal, right lateral and ventra l views. Mochty, province of Warsaw ; erratic boulder
of Middle Ordovician age - ?Kukruse Stage (Z. Pal. No. 0 .182(67).

Fig. 3.

Tetraprion pozaryskae n. sp. . .

(see also Plate IX , figs. 2-3 and Plate X)

Posterior part of the ja w appara tus, separated intentionally ; a-d laeobasal plate in dors al, left lateral ,
ventral and right lateral views; e-h left MI in left lateral, dorsal, ventra l and right lateral views (posterior
part of the right slope brok en off); i-I right MI with basal plate, in left lateral, dorsal, ventral and
right lateral views. Mocht y, province of War saw; erratic boulde r of Middle Ordovician age - ?Ku
kruse Stage or Idavere Stage (Z. Pal. No. 0.400(148).

Figs. I and 2 - in the same scale
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Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARATUSES

PLATE XII

Symmetroprion sp. a

Fig. I a-b. Laeobasal plate in dorsal and ventral views. Rewal, Baltic coast; erratic boulder of ?Silurian age
(Z. Pal. No. 0.98/4a).

Fig. 2a-b . Laeobasal plate, in dorsal and ventral views. Horizon and locality - as Fig . 1 (Z. Pal. No . 98/8a).
Fig. 3a-b. Laeobasal plate and left carrier, in dorsal and ventral views. Horizon and locality - as Fig. 1 (Z. Pal.

No . 0.98/8b).
Fig. 4a-b. Laeobasal plate in dorsal and ventral views. Horizon and locality - as Fig . I (Z. Pal. No. 0.98/4b) .
Fig. 5a-b. Laeobasal plate in dorsal and ventral views. Horizon and locality - as Fig. I (Z. Pal. No. 0 .98/4c) .
Fig. 6a-c. Laeobasal plate in dorsal, ventral and right lateral views. Ustka, Baltic coast; erratic boulder of ?Silurian

age (Z . Pal. No. 0.442/1).
Fig. 7a-c. Laeobasal plate with left carrier, in dorsal, ventral and right lateral views. Miedzyzdroje, Baltic coast ;

erratic boulder of ?Silurian age (Z. Pal. No. 0.308/9).
Fig. 8a-b. Basal plate and right carrier of the same specimen, broken off during the drawing, in ventral and

dorsal views. Debina near Ustka, Baltic coast; erratic boulder of ?Silurian age (Z. Pal. No . 0.441 /7).

Page
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Symmetroprion reduplicatus n. Sp.. . . . . . . . . .. 72

Fig. 9a-c. Left MT - type specimen, in dorsal, ventral and right lateral views. Horizon and locality - as fig. 1
(Z. Pal. No . 0 .98/9b) .

Fig. lOa-c. Left M[ in dorsal , left lateral and ventral views. Horizon and locality - as Fig . 7 (Z. Pal. No. 0.308/8).
Fig. 11 a-c. Right MI in dorsal. ventral and left lateral views. Horizon and locality-as Fig . I (Z. Pal. No. 0 .98/lOa).

Figs. 1-5, 7 and 8 - in the same scale
Figs. 10 and 1I - in the same scale
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PLATE xm

Polychaetaspis wyszogrodensis K OZl OWSKI

(see also Plat e X IX . fig. 4 )

Fi g. I. Inco mplete jaw appara tus. intention ally separat ed int o pa rt s. Mocht y. pr ovince of Warsaw ; er ratic
boulder of un known age - Ordov ician or Silurian (Z . Pa l. N o . 0.463/ I ) : a-d left MI in left lateral . do rsa l,
ventral and rig ht lateral views; e-h right MI in left lateral, dorsal . ventral a nd right la teral view s ; i le ft
MH, dorsa l view ;j right M U. do rsa l view ; k left ?M rV. dorsal view ; I right M IV. dorsal view; III da maged
ma ndibles ; 11 carriers .

Fig . 2. Nearly entire apparat us (cr. bp . it. Mlr. M II. MUr. Mm, MIIII. fragmenta ry M IV I, M IVr, Ltlr, Lt 11,
LtlIll, damaged mandibles) : a dorsal view. b ven tra l view . Mochty, prov ince o f Warsa w ; erratic bo ulder
of ?M idd le Ordovi cian ag e (Z. P;ll. No. 0 .469/41).

Fig. 3. Incomplete jaw a pparatu s. intentionally sepa ra ted int o pa rt s: a left MI in dorsal view; b inco mplete
righ t side (bp , it M lr, Mill'. Ltlr), in dorsa l view ; c left M U assoc iated with frag me nt ary left M IV.
in do rsal view; d left MIll ass oc ia ted with lef t la te ra l toot h. pre suma bly LtU, in dorsal view. Mochty,
province of War sa w; erra t ic boulder of Midd le O rdcvicia n ag e - ?Kukruse Stage or Idavere Stage
(Z. Pa l. N o . 0 .400/83).

Polychactaspis cf. wyszogroden sis K OZLOWSKl . . . . .

Fig. 4. Inc omplete jaw appara tus , sepa rat ed into pa rts : a left ML b right M r. c basal plate - all in dorsa l view .
Wyszogrod-Zakroc zyrn. province of Wa rsa w ; errati c boulde r o f " Midd le O rd ovician age (Z . Pa l.
No . 0.1 48/4) .

F igs. I a nd :2 - in the sa me sca le
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PLATE XV

Page

Polychaetaspis gadomskae n. sp. . . . . . . . . . .. 81

Fig. I. Almost entire apparatus - type specimen (er, bp, it, MIr, MIIr, MIVr, MIl , MIll, MIIlI, right and
left LtI and fragmentary mandibles): a dorsal view, b ventral view. Mocht y, province of Warsaw ; errati c
bould er of Middle Ordovician age - ?Kukruse Stage or Idavere Stage (Z. Pal. No. 0.400/61).

Fig. 2. Jo ined right and left MI , intentionally separated : a-d left MI in dorsal, left lateral , ventral and right
lateral views ; e-II right MI in dorsal, left lateral, ventral and right lateral views. Locality and hor izon 
as Fig. I (Z. Pal. No. 0.400/16).

Fig. 3. Incompl ete jaw apparatus, intentionally separa ted: a left MI with lateral tooth , in dorsal view; b right
MI with lateral tooth , in dorsal view; c basal plate and intercalary tooth , in dorsal view; d the same,
in ventral view; e left MU in dorsal view; f the same, in ventral view; g left MIll ; 11 right MII with
shank broken off and arranged in unnatu ral posit ion , associated with incomplete righ t MIV; j the same,
in ventra l view; j car riers. Locality and horizon - as Fig. I (Z. Pal. No. 0.400/18).
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2. KI ELA N-JAWO ROWSKA : PO L YC HAETE JAW AP PARATUSES

PLAT E XVI

" Polychaetaspis" incisus n. sp...

Fig . I a-d. Incomplete righ t side - type specime n. in do rsal view (er , bp, Ml r), Carriers a rra nged o blique ly
ups ide down , basa l plate o bliq uely with rega rd to the dorsa l surface o f MI ; in dorsal , ventra l, left la tera l
and right la tera l views . Moch ty, prov ince of War saw ; er rat ic bou lder o f un known age - ?M idd le
O rdovician (2 . Pa l. No . 0.423/1).

Fig. 2a-d. Left M I. assigned tentati vely to " Polychaetospis" incisus, in dorsal, ventral, left la teral a nd right la tera l
views. Ho rizo n and locality - as Fig. I (2. Pa l. No . 0 .423/6).

Polychaetaspis aequilateralis n. sp.

F ig. 'sa-b, Carrie rs, basa l pla te a nd in te rcala ry toot h jo ined together. in dorsa l and ventra l views. Rewal , Balt ic
coa st; erra t ic boul der o f "Silur ian age (2 . Pa l. No . 0 . 39 1/1).

F ig. 4. Joi ned right a nd left MI - type spec imen: a in do rsal view; b-e iso la ted lef t Ml of the sa me a ppa ra tus
in do rsal, left late ra l, ventral a nd right lat era l views . Mo ch ty, provi nce o f Warsaw ; erra tic bould er o f
?Silur ian age (Z . Pa l. No . 0. 187/19).

F ig. Sa- c. Incomplete right side (bp. M lr , Mil l'. MI Vr) . int ercal a ry to oth not prese rved, M II an d MIV a rra nged
in abno rma l position . M II fractured; in dors al. righ t la teral and vent ral views. Mochty, p rov ince of Warsaw ;
erratic boulder of un know n age - O rdovician or Silu rian (2. Pa l. No . 0 . 185/3) .
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84

Polychaetaspis cf. aequilateralis n. sp. . . . . . . . . . . 86

Fig. Ga-b. Inco mp lete ap paratus (er, bp , it. M l r, t\H I. M Il l'. Mill , MIIIl , right an d left Ltl a nd LtII. uncertai n
right Lt IV) , in do rsal a nd ven tral views. Dziwnow, Balt ic coast ; erra tic boulder o f Silur ian age (2. Pal.
No . 0. 56!!).

F igs. <1 , 5 and 6 - in the sa me scale
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Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARATUSES

PLATE XVI[

Polychaetaspis warkae K OZLOWSKl

Fig. 1. Incom plete jaw apparatus - type specimen . figured by KOZLOWSKI (1956. Fig. 14). separated into parts
after it was drawn by KOZLOWSKI: a-c left MI and left LtI in left latera l, dor sal and right latera l views ;
doe basal plate , right M[, right (M U in unna tural position) and right LtI in dorsal and right lateral views;
f right MIV and right LtIV in dorsal view; g right carrier in dorsal view. Warka, province of Warsaw;
errat ic boulder No. 0.29 of Middle Ordovician age- ?Uhaku Stage (Z. Pal. KozLOwSKI'Scollecti on, 1956).

Polychaetaspis latus n. sp.

Fig. 2a-d. Right MI in dorsal. vent ral, left lateral an d right lateral views. Mochty, prov ince of Warsaw ; erra tic
boulder of unk nown age - Ordovician or Silurian (Z. Pal. No. 0 . 179/5).

Fig . 3. Left MI and the basal plate, preserved togeth er an d intentionally separated : a-d left MI in dorsal,
ventral. left latera l an d right lateral views ; e-f basal plate in dorsal and ventral views. Localit y and
hori zon - as Fig. 2 (Z . Pal. No. O. 179/8).

Fig. 4. Incomplete jaw apparatus (bp, Ml r, MH, MHr , MIll, Ltl right an d left): a dorsal view, b ventral view,
c detached right LtI of the same apparatus. Locali ty an d horizon - as Fig. 2 (Z. Pal. No . 0 .179/4).

Fig. 5. Incomplete jaw appara tus - type specimen (Mlr, MIl , Mllr, MIIl , MUll. MIVI, right LtIV, left LtUl and
LtIV) : a right and left MI and left MH in dorsal view, b the same in ventral view; c-e anterior jaws of
the same apparatus in larger magnificat ion. in dorsal view: c right MU . d left Mm and MIVassociated
with left LtllI and Ltl V, e right MIV associa ted with right LtIV. Locality and horizon - as Fig. 2 (Z. Pal.
No . 0.179/6).
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Z. KI ELAN-JA WOROWSK A : POL YCH AET E JAW APPARATUSES

PLATE XVlIf

Polychaetaspis sp . a .

Fig. I. Incomplete jaw apparatus (er, bp , Mlr, MIl) : a dorsal view (right carrier separated), b ventra l view.
c separated left carrier in vent ral view. Mochty, province of War saw; erra tic bou lder of ?Middle Or
dovician age (Z. Pal. No . 0.470/2).

Polychaetaspis inconstans n. sp ,

Fig. 2. Incomplete jaw apparat us (Mlr, MO, MII r, MIll , M Ull, MIVr, MI VI, right LtI) : a the appara tus in
dorsal view; b-o individual jaws of the same apparatus, intent ionally sepa rate d, after the appara tus
(F ig. 2a ) was drawn : b-e right MI in dorsal . ventral , left latera l and right lateral views, f- i left MI in
do rsa l, ventral, left lateral and right lateral views, j -k anterior jaws in dorsal and left lateral views, 1-/11 right
MIV in dorsal an d ventral views, 1/- 0 right Lt I in two views. Rcwal, Baltic coast; errati c bo ulder of
?Siluria n age (Z. Pal. No . 0 .391 /2).

Fig. 3. Incomplete jaw appara tus, type specimen (bp, Mlr, MII, MUr, MIIl , MIlIl , MIVr, MIVI, right and left LtII).
Anterior jaws of the ap paratus a re stro ngly bent upwards, what is well seen on Fig. 3b : a dorsa l view,
b left lateral view, c ventral view. d isola ted right MIV, e isolated left MIV of the same apparat us. Lo
ca lity an d ho rizon - as Fig. 2 (Z . Pal. No. 0.39 1/3).

Figs. I and 2 - in the same sca le.
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Z. KJELA N-JAWOROWSK A: POL YCHAETE JAW APPARATUSES

PLAT E XIX

Polychaetaspis varsovicnsis n. sp .

Fig. I. Almost entire jaw apparatus - type specimen (cr. bp, Mlr, MII, MW , MlUl , MIVr, MIVl, Lt lr a nd
Ltl Vr, Lt ll and Ltl lfl, fragme ntary mandibles) : a-b entire ap paratus in dorsal a nd ventra l views; e-n in
dividual jaws of the same appara tus, sepa rated after ent ire apparatus was drawn : c left Mllf and MIV
in dorsal view, d right MU an d MI V in dorsal view, e~f basal plate in dorsa l and ventral views, g-j left
Ml, MU and left LtI in left latera l, dorsal , ventra l and right latera l views. k -n right MI an d right Ltl in
left lateral , dorsal. ventral and right latera l views. Mochty, province of Warsaw; erratic boulder of
Middle Ordovician age - ?Kukruse Stage or Idavere Stage (Z. Pal. No. 0 .400/239).

Fig. 2. Incom plete jaw apparatus (er, bp, Ml r, MU, Mll r-in unn atu ral position, right and left Lt l , fragme ntary
mand ibles) : a dorsal view, b ventra l view. Locality and horizon - as Fig. I (Z. Pal. No . 0.400/188).

Fig. 3a-c. Co mpressed right and left M I and basal plate, prev iously joined, in do rsal view. Mocht y, province
of Warsaw; errat ic boulder of ?Middle Ord ovician age (Z . Pal. No. 0.469/23).

Polychaetaspis wyszogrodensis K OZLOWSKI

(see also Pla te XIII , figs. 1-3)

Fig. 4. Almost co mplete jaw apparat us (er, bp, Mlr, MIlr, Ml Vr, MU, Mlll, MIlU, M1VI. right lateral teet h
LtI , LtIV, left lateral teeth Lt l, Lt ll, Ltl U, LtIV, Mdb.), in dorsal view. Mochty, province o f Warsaw.
Locality and hor izon - as Fig. 1 (Z. Pal. No . 0.400/175).
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Z. KIELAN-JAWOROWSKA: POLYCHAETE JAW APPARATUSES

PLATE XX

Kozlowskiprion longicavernosus n. sp. . . . . . . . .

Fig. I. Almost entire jaw apparatus, intenti onally separa ted into parts (bp, Mlr, MU, MUr, Mm, MHIl, MIVr,
MIVI, right lateral teeth LtI, LtII and two un identified additional teeth preserved with right MI , left
lateral teeth Ltl and LtII and two unidentifi ed teeth, preserved with LtHI): a-c basal plate, right Ml,
Ltl and two unid entified lateral teeth , in right lateral, do rsal and ventral views; d-g left MI in left lateral,
dorsal, vent ral and right Iateral views ; " left LtI in two views, i-j left MIV in dorsal and ventral views,
k-I right MIV in dorsal and left lateral views; m-n left MIll, associated with LtIII and two unidentified
lateral teeth , in dors al and ventral views; o-p left MII in dorsal and ventral views, r-t right MH associated
with LtlI, in dorsal, left lateral and vent ral views. Mochty, province of War saw; erratic boulder of
?Silurian age (Z. Pal. No . 0 .187/2).

Fig. 2. Almost entire appara tus - type specimen (bp . Mlr, MIl, MlIr, Mm, MIIIl , MIVr - in unnatural
position , righ t Ltl, LtII and LtIV , left LtIIl): a-d the ap parat us in dorsal, ventral , left lateral and right
lateral views. Locality and horizon - as Fig. I (Z. Pal. No . O. 187/1).

Page

98



Palaeontologia Polonica, No. / 6. / 956 PI. XX

E
E

C'"l
cS

le

lp

U llr

?Lt

M~l-

2a

-- bP--
2b

MIlll ---- 4lo.

2d

LtIr

M l r

E. Gadomsk: a, del .

Z. K IELAN- J AWOROW SKA : P OLYCIIAETE JAW APPARATUSES



Palaeontologia Polonica, No. 16, 1966

Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARATUSES

PLAT E XXI

Page

Kozlowskiprion brevialatus n. sp " 101

Fig. I a-d. Left MI in dorsal, ventra l, left lateral and right lateral views. Mocht y, provi nce of Warsaw; erratic
boulder of ?Middle Ordovician age (Z. Pal. No. 0.469/113).

Fig. 2a-d . Right MI in dorsal , ventral, left lateral and right lateral views ; e right Ltf of the same apparatus.
in two views. Locality and hor izon - as Fig . I (Z. Pal. No. 0 .469/114).

Fig. 3. Incomplete jaw apparatus in dorsal view (bp, Mlr, Mll, MII r, MIll , MIIU - in un natural position , left
Ltl, LtII). Mocht y, pro vince o f Warsaw; erratic boulder of ?Middle Ord ovician age (Z. Pal. No. 0.472/2).

Fig. 4. Almost entire apparatus with anterior par t of the basal plate broken off and imitating intercalary toot h
(er, bp, MIl , Mlr, MIIr, MIll, MIUl, MIVr, right Ltl , LtU , left Ltl, LtIl, LtIlI) : a dorsal view, anterior
jaws are in this view partly hidden under left lateral teeth; b left ventral view, showing large openings
of lateral teeth ; c vent ral view. Locality and horizon - as Fig. I (Z. Pal. No . 0.469/67).

Fig. 5. Almost enti re appara tus - type specimen (er, bp, Mlr, MU, Mllr, MIll, MUll, MIVr, M1VI and right
Ltl). Carriers preserved in unnatu ral position : a dorsal view, only the first large dentic1es of right MIV
and left MIV are visible in this view; b ventra l view, left MIV is hidden under the large attachment lamella;
c left la teral view; d right lateral view. Locality and horizon - as F ig. I (Z. Pal. No. 0.469/32).

F igs. I and 2 - in the sa me sca le
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Z. KIELAN-JAWOROWSK.A : POLYCHAETE JAW APPARATUSES

PLATE XXII

Polychaetura gracilis KOZLOWSKI

(see also Plat e XXIII, figs. 3-7)

Fig. 1a-b. Incomplete jaw apparatus with left anterior jaws in abnormal posit ion (bp, Mlr, MIlr, Mm, MUll .
MIV1, MVI) in dorsal and ventral views. Mocht y, province of Warsaw; erratic boulder of ?Middle
Ordovician age (Z. Pal. No. 0.469/14).

Fig. 2a-b. Incomplete jaw apparatus, in dors al and ventral views (bp, Mlr, MU, Mm, MfIll, MIVI). Mochty,
province of Warsaw; erratic boulder of Middle Ordovician age, ?Kukruse Stage (Z. Pal. No. 0 .182/12) .

Fig. 3. Almost entire apparatus (er, Mlr, MU, Mllr , Mm, MUll, MIVI, MVl, Mdb): a the apparatus in dorsal
view; b separated left side of the same appara tus without carriers, in dorsal view, showing the mandibles;
c the same in ventral view; d-e isolated right side of the same apparatus with carriers, in ventral and
dorsal views. Mochty, province of Warsaw; errat ic boulder of Middle Ordovician age - ?Kukruse Stage
or Tdavere Stage (Z. Pal. No. 0.400(195).
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Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARATUSES

PLATE XXIII

"Polychaetura" sp. a . . . . . . . . .

Fig. 1a-d. Left MI in left lateral, dorsal, ventral and right lateral views. Mochty, province of Warsaw; erratic
boulder of ?Middle Ordovician age (Z. Pal. No. 0.469/89).

Fig . 2a-b. Left MI in dorsal and ventral views. Mochty, prov ince of Warsaw; erratic boulder of Middle Or
dovician age - ?Kukruse Stage or ld avere Stage (Z. Pal. No. 0.366/63).

Polychaetura gracilis KOZLOWSKI

(see also Plate XXII)

Fig. 3a-d. Left MI in left lateral, dor sal, vent ral and right lateral views. Locality and horizon - as Fig. I (Z. Pal.
No . 0.469/92).

Fig. 4a-d. Right MI in left lateral, dorsal , ventral and right lateral views. Locality and hori zon - as Fig. 1 (Z . Pal.
No. 0.469/93).

Fig. 5. Nearly entire jaw apparatus (bp, Ml r, MU, MIll , MUll, MIVI, MVI, fragmentary MUr, fragmentary
MIVr): a the apparatus without the basal plate and right anterior jaws in dorsal view; b the same in ventra l
view; c anterior jaws of the same specimen, from above; d-e fragmentary right anterior jaws of the same
specimen, in dorsal and ventral views; j-g basal plate of the same specimen, in dorsal and ventral views.
Locality and horizon - as Fig. I (Z. Pal. No. 0.469/3).

Fig. 6a-b. Right MI and the right mandible, in dorsal and ventral views. Mochty, province of Warsaw; erratic
boulder of Middle Ordovician age - ?Kukruse Stage (Z. Pal. No . 0.182/52).

Fig. 7a-b. Incomplete jaw apparatus (bp, Mlr, MIl , MUr, MIll) , in dorsal and ventral views. Locality and
horizon - as Fig . 1 (Z. Pal. No. 0.469/ 19).

Figs. I, 2, 3 and 4 - in the same scale
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Z. KIELAN-JAW OR OWSK A : POLYCHAETE JAW APPARATUSES

PLAT E XXIV

Pag e

Ramphoprion urbaneki n. sp. . . . . . . . . . . . . 109

Fig. I a-d. Right MI in left late ra l, do rsal. ventra l and right late ral views. Mocht y, province of Warsaw; errat ic
boulder of Middle Ordovician age - ?Kukr use Stage (Z. Pal. No . 0 .182 /68).

Fig. 2a -d. Left MI in left lateral, dorsal. ventra l a nd right lateral views. Mochty, province o f Warsaw ; erratic
boulder of ?Middle Ordovician age (Z . Pal. No. 0.469/108).

Fig. 3. Incomplete jaw appara tus - typ e specimen (er, Mlr, MH, MIIr, MIll), ca rrie rs and MIIr in unnatural
positions: a do rsa l view. b ventra l view. Localit y a nd hori zon - as F ig. 2 (Z . Pal. No . 0.469/30) .

Ramphoprion Sp. b . . . . . .

Fig. 4a-l1. Left M[ in left late ral. do rsa l, ven t ral and r ight latera l views. Local ity a nd hori zon - as Fig . 2
(Z. Pa l. No. 0.469/97),

Ramphoprion Sp. C . , .

Fig. Sa-c. Basal p late in ventra l. left la ter al and dorsa l views. Locality a nd ho rizon - as F ig. I (Z . Pa l.
No . 0 . 182/66a ),

111

111

Ramphoprion sp . a . . . . . . . . . . . . . . 110

Fig. 6a-d. Incom plete left side o f a n apparatus (MH, MIll , MIIII - in unnatural position) in dorsal , ventral, left
lateral an d righ t lateral views. Locality a nd hor izo n - as F ig. I (Z. Pal. No . 0 .182/18) .

F igs. 1. 4 a nd 5 - in the sa me scale
Figs. 2 a nd 3 - in the sa me scale
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Z. KIELAN-JAWOROWSKA : POL YCHAETE JAW APPARATUSES

PLATE XXV

Kal!oprion sp. a

Fig. I a-b. Join ed left MI and MrI in ventra l, left lateral and right lateral views; cod left MI of the same appa
ratus , in do rsal and left lateral views; e-f left MH of the same apparatus in left lateral and right lateral
views. Mocht y, pro vince of Wa rsaw; erratic boulder of ?Middle Ordovician age (Z. Pal. No . 0.469/34).

Kalloprion sp. b

Fig. 2a-d. Right MI with right MIl and right MIll preserved on the ventral side in abnormal position , in dorsal,
right lateral, left la teral and ventral views; e-f basal plate of the same apparatus. in dorsal and ventra l views.
Locality and horizon - as Fig. I (Z. Pal. No. 0.469/35).

Ramphoprion elongatus KIELAN-JAWOROWSKA

Fig. 3a-ft. Type specimen figured by KIELAN-JAWOROWSKA, 1962, Plate 8, separated intentionally into parts :
a-c left side of the apparatus, in dorsal, ventral and right lateral views; d-f right side of the apparatus,
in dorsal, ventral and right lateral views; g isolated right carrier, in dorsal view; h isolated right MIV,
in dorsal view. Mochty, province of Wa rsaw; erratic boulder o f Middle Ord ovician age - ?Keila Stage
(Z. Pal. No . 0.398/1).
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Z. KIELAN-lAWOROWSKA : POLYC HAETE l AW APPAR AT USES

PLATE XXVI

Page

Kalloprion triangularis n. sp. . . . . . . . . . . .. 115

Fig. I a-b. Incomplete jaw apparatus (er, bp, Mlr, MU, MII r, MIll), in dorsal and ventral views. Mochty , province
of Warsaw; erratic boulder of Middle Ordovician age - ?Keila Stage (Z. Pal. No . 0 .398 /3).

Fig. Ta-b , Right MI and basal plate , in ventral and dorsal views. Locali ty and horizon - as Fig. I (Z. Pal.
No . 0 .398/18).

Fig. 3. Incomplete jaw appara tus (bp, Mlr, MU, MIll), separa ted into two parts : a-b right and left sides, in
dorsal and ventral views ; c left side, in right lateral view; d right side, in left lateral view; e isolated basal
plate of the same apparat us, in ventra l view. Localit y and horizon - as Fig. I. Type specimen (Z. Pal.
No . 0 .398/4).
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Z. KJ.ELAN-lAWO ROWSKA : POL YCHAET E l AW APPARATUSES

PLATE XXVII

Leptoprion polonicus n. sp.

Fig. I. Type specimen , almost entire appara tus (bp, Mlr, MH, MIlr, MIIl , Mf'lll , MIVr, MIVl, MVr): a-c anterior
ja ws, in dorsal, right lateral and ventral views; d-e basal plate and right and left MI of the same specimen,
in ventral and dorsal views. Wyszogrod-Zakroczym, province of War saw ; erratic boulder of Middle
Ordovician age - ?Kukruse Stage (Z. Pal. No. 0 .142/1).

Euryprion rarus n. sp.

Fig. 2a-c. Right MI in right later al, dorsal and ventral views. Mochty, province of Warsaw ; erratic boulder
of Middle Ordovician age - ?Kukruse Stage (Z. Pal. No . 0.182/43).

Fig. 3a-b. Type specimen. Incomplete jaw apparatus (bp , Mlr, MIl , MIIl , MUlr, MUH), in dorsal and ventral
views. Locality and horizon - as Fig. 2 (Z. Pal. No. 0 . 182/4).
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Z. KIELAN·J AWOROWSKA: POLYCHAETE JAW APPARATU SES

PLATE XX VIII

Page

Euryprion sp. a . . . . . . . . . . . . . . 124

Fig. I a-d. Right MI in dorsal, right lateral , ventral an d left la teral views. Wyszogro d-Zak roczym. province of
Warsaw; erratic bould er of un known age - ?Ordovician (Z. Pal. No . 0 .139{6).

Leptoprion artus n. sp.

Fig. 2a-c. Incomplete left side (MH, MIll and MIIr) , in dorsal , ventr al and right lateral views. Mochty, province
of Warsaw ; erratic boul der of ?Middle Ordovician age (Z. Pal. No. 0 .469/36).

Fig . 3. Left MI and basal plate. in dorsal view. Locality and horizon - as Fig. 2 (Z. Pal. No. 0.469/730) ,
Fig. 4a-b. Type specim en, right a nd left MI joined together, in dorsal and ventra l views. Locality and horiz on 

as Fig. 2 (Z. Pal. No. 0.469/56).
Fig. 5a-c. Right MI and basal plate , in dorsal , ventral and right lateral views. Locali ty and horizon - as Fig. 2

(Z. Pal. No. 0 .469{55).
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Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARATUSES

PLATE XXIX

Paulinites polonensis n. sp.

(see also Plate XXX , figs. 7-8)

Fig. I . Incom plete jaw apparat us somewhat damaged, with the openings of pulp cavities partly covered by a coat
of a silicate: a-c isolated left side of the apparatus (MH, MIIl ), in dorsal (somewhat right lateral), ventral
and left lateral views; d-f isolated left side of the same apparatus (bp, Mlr, MUr) , in dors al (somewhat
left lateral) , ventral and right lateral views. Ustka, Baltic coas t ; erratic boulder of ?Silurian age (Z. Pal.
No. 0.439/1).

Fig. Ta -b , Incomplete jaw apparatus - type specimen (bp , Mlr, MIIl , MUH and MVr) , in dorsal and ventral
views ; c-c left MI of the same apparat us in left la teral, do rsal and ventral views. Locality and horizo n 
as Fig. I (Z. Pal. No. 0.439/3) .

Fig. 3a-d. Left side of the apparatus (MH, MIIl , MIlll , M IVI), in left lateral, dorsal, ventra l and right lateral
views; e right MIV of the same apparatus. Rewal, Baltic coast ; errat ic boulder of ?Silurian age (Z. Pal.
No . 0 . 391/23).
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Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARATUSES

PLATE xxx

Langeites glaber n. sp.

Fig. I a-c. Left MI in left lateral, dor sal and ventral views. Mochty, prov ince of Warsaw; erratic boulder of
unknown age - Ordovician or Siluria n (Z. Pal. No. 0.466/13 a) .

Fig. 2a-c. Right MI with basal plate - type specimen, in ventral, dorsal an d left lateral views. Locality and
horizon - as Fig . I (Z. Pal. No. 0 .466/ 13b).

Fig. 3. Left MI (with broken inner wing), in dorsal view. Mochty, pro vince of Warsaw; erratic boulder of
Silurian age - Ludlow (Z. Pal. No. 0.410/12a).

Fig. 4. Right MI in dorsal view, Locality a nd horizon - as Fig. 3 (Z. Pal. No . 0.41O/12b).

Paulinites gladiatus n. sp.

Fig . Sa-c. Left MI in dorsal, ventral and left lat eral views. Miedzyzdro je, Balt ic coast ; erratic bo ulder of ?Siluria n
age (Z. Pal. No . 0.308/14a) .

Fig. 6a-c. Right MI - type specimen, in vent ral, dorsa l an d left lateral views. Locality and horizon - as
Fig. 5 (Z. Pal. No . 0 .308/14b) .

Paulinit es polonensis n . sp.

(see also Plate XXIX)

Fig. 7a-c. Left MI in left lateral, do rsal and ventral views. Mocht y. province of Warsaw; erratic boulder of
?Silurian age (Z. Pal. No . 0 . 187/24a) .

Fig. 8a-c. Right MI in left lateral . ventra l an d do rsal views. Locality and hori zon - as Fig. 7 (Z. Pal.
No . 0 .187j24b ).

Figs. I and 2 - in the sa me scale
Figs. 3 and 4 - in the same scale
Figs. 5 an d 6 - in the same scale
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PLATE XXXI

A traktoprion Ycornutus K IELAN-JA WOROWSKA

Fig. I . Incom plete left side of the jaw appa ratus (MH, Mm, Mlfll), with Mlfr preserved upside down along
the pulp cavity of the left MI : a dorsal view, b ventra l view. Mochty, provi nce of Warsaw ; erra tic boulder
o f Middle Ord ovician age - ?Kukruse Stage (Z . Pal. No . 0 . 182{42).

Atrak toprion cornutus KIELAN-JAWOROWSKA

Fig. 2. Ent ire jaw appa ra tus with MI preserved in ab norm al position, basal plate fasten to the dorsal surface of the
MH, MIIrt, partly hidden below the Mm: a-c maxillary appa ra tus as originally preserved, in three different
views ; d brok en car riers of the same apparatus, in the same scale ; e-li most anterio r jaws of the same
apparatus, in la rger magni ficati on, isolated after they were drawn in entire apparatus ; e-f M IIIl in dorsal
and ventra l views; g MIYr, MYr and MYl in left lateral view; h detached MYI. Mochty, pro vince of
Warsaw; er ratic boulder of Middle Ordovician age - ?Kuk ruse Stage or Ida vere Stage (Z . Pal.
No . O. 366{2).

Fig. 3. Enti re jaw apparat us with carriers somewhat bro ken off', preserved along the dorsal side of the left MI :
a dors al view, b ventral view, c anterior part of the apparatus in top view. Moch ty, province of Warsaw ;
errati c boulder of ?Middle Ord ovician age (Z . Pal. No . 0 .469{22).
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Z. KIELAN-JAWOROWSKA : POLYCHAETE JAW APPARATUSES

PLATE XXXII

Page

Atrak toprion sp. b . . . . . . . . . . . . . . 138

Fig. I a-c. Isolated right MI in dorsa l, right la teral and ventra l views. Moch ty, province o f Warsa w ; er rati c
boulder of Middle Ordovician age - ?Keila Stage (Z. Pal. No. 0 .398/19).

Fig. 2a-c. Isolated right MI in dorsa l. ventral a nd r ight lateral views. Locali ty and horizo n - as Fig . 1 (Z . Pa l.
No. 0.398/24).

Atraktoprion mirabilis n. sp.

(sec a lso Plat e XX XHI )

Fig. 3a-c . Right Ml in do rsal. ventral an d right lat eral views. Locali ty a nd horizon - as F ig. (Z . Pal.
No . 0 .398/25).

Fig 4a-c. Right MI in dorsa l. ventral and right late ral views. Loca lity and ho rizo n - as Fig. (Z . Pal.
No . 0 .398/23).
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PLATE xxxur

Atraktoprion mirabilis n. sp.

(see also Plate XXXII. figs. 3-4)

Fig. I a-c. Joined left MI and MU in lateral, dorsal and ventral views (left MU in abnormal position). Mochty,
province of Warsaw; erratic boulder of Middle Ord ovician age - ?Keila Stage (Z. Pal. No. 0.398/21).

Fig. 2a-c. Joined right and left MI and MU - type specimen, in dorsal, right lateral and ventral views. Lo
ca lity and horizon - as Fig. I (Z. Pal. No . 0 .398/8).

Fig. 3a-d. Joined left MI and MU, in dorsal, left lateral , right lateral and ventral views. Locality and horizon 
as Fig. I (Z. Pal. No . 0.398/1).

Atraktoprion ?mirabilis n. sp.

Fig. 4a-c. Left MlII in left lateral, right lateral and ventra l views. Locality and horizon - as Fig . I (Z . Pal .
No. 0 .398/20) .
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Z. Kl ELAN-JAWOROWSKA : POL YCHAETE JAW APPARATUSES

PLATE XXX IV

Atrak toprion major n. S!) .

Fig. Ia-d. Right and left Mf of the sa me ap parat us. in dorsal and ventral views. Mochty, pro vince of Warsaw;
erratic boulder of unkn own age - ?Ord ovician (Z. Pal. No . O.319/4a).

Fig. 2a-b. Right Mf in dorsal and ventra l views. Mochty, provinc e of Warsaw; erratic bould er of ?Middle
Ord ovician age (Z. Pal. No. 0.472/ 16a).

Fig. 3a-b. Rig ht Ml in dorsal and ventra l views. Locality and horizon - as Fig. 2 (Z. Pal. No. O.472/16b) .
Fig. 4a-p. Almost entire apparatus, separated into individual jaws - type specimen: a-d left and righ t MI ,

in dorsal an d ventral views ; e damaged ca rriers; j-i left an d right MU, in dorsal and vent ral views;
j -k left MUl in dorsal and ventral views; l-m right MIV in ventral and dorsal views ; n-p basal plate
in left lateral , do rsal and ventra l views. Loca lity and horizon - as Fig. 1 (Z. Pal. No. 0 .3 19/7) .

Figs. I. 2 and 3 - in the same scale
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PLATE XXXV

Xanthoprion crraticus n. sp.

Fig. I. a Incomplete anterior part of the jaw apparatus. in dorsal view; b the same in righ t la teral view; c isolated
righ t side of the same apparat us. in left lateral view ; d isolated left jaws of the same apparat us. in ventra l
lateral view. Mochty, province of Warsaw; erratic boulder of Middle Ordovician age - ?Kukruse Stage
(Z. Pal. No . 0 .182/3).

Fig. 2. Incomplete jaw appara tus - type specimen. separa ted into parts : a-b left MI in dorsa l a nd ventral views ;
c anterior jaws in dorsal view. with MIll in abno rma l position; d-e left MII isolated after it was drawn
in the apparatus, in dorsal and ventral views ; f right MU in ventral view ; g-h isolated right and left MIll
and right a nd left MIV, in left lateral and dorsal views. Mochty, province of Warsaw; erratic boulder
of Middle Ordovician age - ?Kukruse Stage or Idavere Stage (Z. Pal. No. 0 .366 /23).
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PLATE XXX VI

Atraktoprion robustus n. sp . .

Fig. I . Nearly entire apparatus (witho ut ca rr iers a nd left MV). sepa ra ted into parts : a-b left side (MJI, MU I.
MTIll), in ventral and dorsal views; c-d basal plate a nd Mlr, in ventra l and do rsal views; e-g MIVr, MIV I
and MVr, in right lateral, top and dorsal views ; h right MU in right lateral view. Mochty, province o r
Warsaw; erratic boulder of unknown age - Ordovician o r Silurian (Z. Pal. No. 0.117/1) .

Fig. 2. Basal plate and right Ml, in dorsal view. Mochty, provin ce of Warsaw : errat ic boulder of Middle 01'
dovician age - ?Kukruse Stage (Z . Pal. No . 0 .182/60).

Skalenoprion sp. h .

Fig. 3a-b. Right Ml in ventral and dorsal views. Zakroczym, province of Warsaw: erratic boulder of ?Ord o
vician age (Z. Pal. No . 0.42/1) .

Skalenoprion sp. a . . . . . . .

Fig. 4a-b. Right Ml in ventral and dorsal views. Zakroczyrn , province of Warsaw; errat ic boulder of unknown
age - ?Ordovician or Siluri an (Z. Pal. No . 0.199/2).

Skalenoprion Sr. c . . .

Fig. 5a-b.Right Ml in ventr al and dorsal views. Jaro slawiec. Baltic coast : er rat ic boulder of unknown age 
?Silurian (Z. Pal. No. 0 .159 /2) .
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