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A RECONSTRUCTION OF THREE JURASSIC POLYCHAETE JAW
APPARATUSES

Abstract. - From isolated scolecodonts three new species of jaw apparatuses of
Jurassic polychaetes are reconstructed and described: Schistomeringos expectatus
sp.n., Arabella diversimaxiHata sp.n. and Notocirrus compositus sp.n. The recon
struction criteria are briefly discussed. The ultrastructures preserved on attachment
surfaces of soft tissues of scolecodonts are described and shown to be very useful
for the reconstruction of jaw apparatuses. Micromorphological comparison showed
a striking similarity in structure between Jurassic and Recent jaws of the Schisto
meringos Jumars.

INTRODUCTION

Scolecodonts are much rarer in Mesozoic rocks than in the Paleozoic
and until recently they were known from only a few reports which
mainly dealt with the discoveries of imprints of the whole polychaetes
(see: Ehlers 1868, 1869; Eisenack 1939; Roger 1946; Wetzel 1948). The
intense study of Mesozoic scolecodonts in recent years (Kozur 1967, 1970,
1971, 1972; Gall and Grauvogel 1967; Wilczewski 1967; Corradini and
Serpagli 1968; Deflandre and Taugordeau 1969; Zawidzka 1971, 1975;
Charletta and Boyer 1974; Szaniawski 1974; Mierzejewska and Mierze
jewski 1977), has mainly dealt with isolated scolecodonts since joined
jaw apparatuses are extremely rare in rocks of that age. Up to the present
only three apparatuses have been described: two from the Middle Triassic
(Zawidzka 1971, 1975) and one from the Middle Jurassic (Szaniawski 1974)
of Poland. However, there have also been described by Kozur (1967, 1970)
and Zawidzka (1975) some joined jaws from the Middle Triassic. Wetzel
(1948) and Corradini and Serpagli (1968) illustrated single Late Cretaceous
jaw apparatuses without describing them. It follows that the knowledge
of joined apparatuses is still very poor and it is unlikely that there will
be any rapid improvement of the situation.
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The natural systematics of isolated jaws of Eunicoidea is impossible
without the knowledge of the apparatuses to which they belonged. In
order to establish the appropriate systematics of isolated elements it is
therefore necessary to reconstruct the apparatuses. This is greatly faci
litated by the high similarity of Mesozoic jaw apparatuses to the recent
ones, as well as usually relatively low specific differentiation of the ap
paratuses in a given locality. Moreover, the ultrastructural studies ap
peared to be very useful for such reconstructions.

The paper presents reconstruction of three jaw apparatuses of Jurassic
polychaetes belonging to the recent genera of the superfamily Eunicoidea.1

)

The whole of the studied material was extracted using acetic acid from
Upper Jurassic limestones, which were penetrated by the borehole
Tluszcz IG-1 (figs 1-2). Numerous scolecodonts were found in white
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Fig. 1. Location map of the borehole Tluszcz IG-I.

chalky limestones yielding fairly rich assemblage of corals, gastropods
and pelecypods as well as numerous internal linings of foraminifers of
the family Nodosariidae, Discorbidae and Epistominidae (see also Gaz
dzicki in preparation), from the depth interval 845-871 m. About 60 kg
sample of core material of limestones derived from the depth interval
was dissolved. It yielded about 281 well preserved scolecodonts, 254 of

1) According to the systematics of Recent polychaetes of Banse and Hobson (1974).
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Fig. 2. Detailed profile of the Upper Jurassic deposits from the borehole Tluszcz
IG-I. 1 sandstones, 2 limestones, 3 oolitic limestones, 4 coral limestones, 5 spongy

limestones. Arrow head indicates scolecodont-bearing horizon.

which were assigned to the reconstructed apparatuses. The majority of
the remaining scolecodonts belong to polychaetes of the superfamily Gly
ceroidea, which are devoid of composite jaw apparatuses.

Scolecodonts were also found in other Middle and Upper Jurassic
horizons, in the profile of the borehole Tluszcz IG-l but in numbers in
sufficient for the analysis.

The material studied is housed in the Institute of Paleobiology of the
Polish Academy of Sciences (abbr. ZPAL) in Warsaw.

All the SEM micrographs were made in the Laboratory of the Elektron
Microscopy of the Institute of Experimental Biology of the Polish Aca
demy of Sciences in Warsaw.

Warm thanks are due to Professor Z. Kielan-Jaworowska (Institute
of Paleobiology of the Polish Academy of Sciences, Warsaw); Professor
G. Hartmann-Schroder and Dr. G. Wolf (UniversWit Hamburg, Zoolo
gisches Institut und Zoologische Museum) for the loan of comparative
materials of fossil and recent polychaetes.
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THE PRINCIPLES OF RECONSTRUCTION OF APPARATUSES

Up to the present only three of fossil polychaete jaw apparatuses have
been reconstructed on the basis of their isolated elements (Szaniawski
1968, Kozur 1972, Corradini and Olivieri 1974). However, it is fairly
possible that the improving knowledge of scolecodonts will help making
such reconstruction on much greater scale.

The reconstructions are very important as they markedly contribute
to unification of the systematics of fossil polychaetes. However, much
caution is necessary as erroneous reconstructions may lead to chaos in
the systematics. The reconstructions should be carried out using rich and
well-preserved material, as well as several criteria briefly discussed here:

1. The similarity of structural plan to that of already known of either
the recent or the joined fossil apparatuses. Of course, the existence of
fossil apparatuses markedly different from all the apparatuses hitherto
known cannot be excluded but such apparatuses, if they existed, were
rare and therefore a special caution is necessary in their eventual recon
struction.

2. All the elements of reconstructed apparatus should fit to each other
in the reconstruction. For example right MIl of the apparatus Arabella
diversimaxillata sp.n. displays a longitudinal wide furrow on dorsal side
which corresponds to hook of right MI whilst, at the same time, the shank
of the same MIl is sufficiently long to embrace MI.
3. The similarity of some morphological details from different elements.
A detailed morphological analysis of apparatuses usually shows that
despite differences in shape all the elements or at least jaws of particular
pairs have some characteristic morphological details in common. Shape
and relative length of denticles may serve as an example. In the case of
the above mentioned apparatus of Arabella diversimaxillata sp.n. an ex
ample of such characteristic features is seen in the sharp ridges on the
apical portion of hooks of both MI and on the biggest dentides of all the
remaining jaws.

4. Statistical data. Quantitative ratios of co-occurring elements of a given
type of apparatus are usually approximately constant. Larger and stronger
built elements are as a rule more numerous.

The jaws MI and MIl are usually most numerous but may be highly
variable in number. In the apparatus of Arabella diversimaxillata sp.n.
right MI are markedly less numerous than the left ones as the former
are more slender and, therefore, easier to be broken than the latter. In
turn, in the apparatus of Notocirrus compositus sp.n. the right MIl are
most numerous and at the same time the largest. The quantitative pre
dominance of large elements may be related to selection during transpor
tation and their greater strength. To a some degree it may also result
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from overlooking of smaller elements during picking the scolecodonts
from residue.
5. The ultrastructural studies appear to be very useful in the reconstruc
tions. The present studies were limited to structures seen on the surface
of pulp cavities of jaws and on the ventral surface of carriers, the analysis
of which does not require complex preparation nor destruction of speci
mens. The studies revealed the presence of structures of the same type
on surfaces of pulp cavities of all the jaws and .on ventral surfaces of
carriers belonging to apparatuses of a single species. Thus these studies
confirmed the validity of reconstructions made using other criteria. The
ultrastructural studies may be useful for reconstructions only in the case
of well-preserved material.

None of these criteria can be considered as sufficient when used
separately. The reconstructions are most reliable when a scolecodont
assemblage from a given locality is rich in individuals but poor in species.
Elements of apparatuses described in the present paper represent 98% of
all eunicid scolecodonts from the collection and 85% of them belong to
apparatuses of Arabella diversimaxillata sp.n.

ULTRASTRUCTURES

The results of a few studies on ultrastructure of polychaete jaw ap
paratuses have been recently published (Strauch 1973; Corradini, Russo
and Serpagli 1974; Mierzejewska and Mierzejewski 1975, 1977). This
paper presents the first attempt to use these studies for taxonomic
purposes in reconstructing jaw apparatuses on the basis of isolated
elements.

Corradini, Russo and Serpagli (1974: 127) found that in jaws of
Eunicoidea "the ventral side, inside the pulp cavity always shows a gra
nular aspect given by numerous perforations intersecting the whole inner
surface". Pulp cavities of some specimens also display a "polygonal net
work pattern" representing the surface structure at the sites of muscle
attachment. Corradini et al. (in preparation) stated that the ultrastructure
of pulp cavity surface in scolecodonts is highly variable and may be of
certain importance for the taxonomy. The studies carried out by the
present authors with the use of SEM included the ultrastructure of the
surfaces of soft tissue attachment (pulp cavities of jaws and ventral
surfaces of car,Iiers) in several specimens of elements of the apparatuses
Arabella diversimaxillata sp.n. and Notocirrus compositus sp.n. It ap
peared that the image of these surfaces makes it possible to discriminate
elements belonging to di~ferent apparatuses. The image particularly
depends on the preservation of the specimens but, the majority of speci
mens display characteristic structures for the species.
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Elements of the apparatus Arabella diversimaxillata sp.n. display three
systems of canals perpendicular to one another. The canals are regularly
and densely spaced and about 0,16 l-lm in diameter. Two canal systems
are parallel to the surface and are represented by narrow and shallow
grooves in the surface (pI. 8: 2, 3b). The canals are often poorly visible
on the surface and certain intersections may result in apparent deviations
from the perpendicular arrangement of canals of the two systems. The
third canal system is perpendicular to the surface and there can be noticed
on it in a form of regular network of circular pores (pI. 8: 1, 2; pI. 9: 1b,
1c). The spacing of these canals only slightly exceeds their diameter. The
three canal systems correspond to the a, '~ and 'Y canals in the terminology
proposed by Corradini, Russo and Serpagli (1974) and are typical of the
layer Cll that is the fourth layer of wall (counting from the dorsal side).
It means that the two latest layers, C2 and D, are not present in the
region of the pulp cavity in jaws of Arabella diversimaxillata sp.n. The
a,~, and 'Y canals most probably served for increasing the elasticity and
strength of jaws. According to Mierzejewska and Mierzejewski (1975,
1977) they originated as a result of a breakdown of collagen fibrils.

The form of the above described surface structures is different for par
ticular specimens or even parts of a single pulp cavity. All the canal
systems or some of them may be obliterated. However, the structures
may be found on a majority of the specimens and they are similar every
where. A single left MIl (pI. 9: 3) is here an exception as it displays
entirely different structures, similar to the structures from pulp cavities
of jaws Notocirrus compositus sp.n. described below. Independently of
the canals, the pulp cavities in the majority of specimens of all th~ jaws
and the ventral surfaces of carriers of the apparatus Arabella diversi
maxillata sp.n. display a well-preserved polygonal network (pI. 8; pI. 9:
1, 2). The polygons represent depressions delimited by hexagonal raised
boundaries, and are about 7.0 ~tm in length and 4.0 ~m in width. Ac-.
cording to Strauch (1973) and Corradini, Russo and Serpagli (1974) they
are related to the configuration of the epithelial cells. The polygons are
best preserved in the marginal parts of pulp cavities and, sometimes,
almost throughout the pulp cavities.

Structures on the surface of pulp cavities of jaws from the apparatus
Notocirrus compositus sp.n. are more differentiated. The canal systems
described above are also marked here (pI. 10: 2; pl. 11: 1b, 1d), but they
are not always visible. The characteristic structure of this apparatus,
noted on almost all the jaws, is represented by irregularly distributed
pores 0.3-1.0 !J.m in diameter, then markedly wider than the pores of
'Y canals. The pores represent openings of the canals described by Cor
radini, Russo and Serpagli (1974) as <p canals. According to these authors
they occur iri the innermost layer of the wall, i.e. layer D and most
probably contained nerves. The a, ~ and 'Y canals are lacking in the layer



JURASSIC POLYCHAETE JAW APPARATUSES 9

D whilst these and the qJ canals were found on several jaws of Notocir
rus compositus sp.n. This means that the qJ canals extend up to the layer
C1 in jaws of the latter species. The layer C2 is not present at all in pulp
cavity areas of jaws of that species and the layer D, when present, is
greatly reduced and preserved on specimens on which cr, f3, and 'Y canals
are not visible (pI. 10: 1). The openings of the qJ canals occur here singly
(pI. 10: 1, 3; pI. 11: 1b, 2) or in groups (pI. 10: 4; pI. 11: 1c). Within
a single pulp cavity may occur both single openings and groups of open
ings. The former are more irregularly distributed. The distance between
single openings or centres of groups of openings ranges from 3 to 7 ~tm.

The openings are circular in the marginal and central parts of pulp cavities,
becoming elongate in the internal part close to pits of denticles (pI. 10:
4b; pI. 11: 1a). This results from the fact that the qJ canals are perpendicul
ar to the surface of the faces of the jaws and parallel to it in denticles, so
they must be oriented oblique to it in the transitional zone, i.e. close to the
denticle pits. The pores of the qJ canals are equally well preserved in
specimens where the systems cr, (3 and 'Yare visible as well as when they
are not visible. The polygon network on the pulp cavity surfaces in the
jaws of Notocirrus compositus sp.n. is less strongly developed than on jaws
of Arabella diversimaxillata sp.n. and visible only in the marginal parts
of pulp cavities if at all (pI. 11: la).

It is still not entirely clear why pores similar to qJ canals openings
from the jaws of Notocirrus compositus sp.n. are marked on one left jaw
MIl from the apparatus Arabella diversimaxillata (pI. 9: 3). This may be
explained in two ways: 1. this is the only specimen in which the layer
D with its qJ canals is preserved whilst the layer was eroded in all the .
remaining studied specimens or 2. this jaw does not belong to the appa
ratus Arabella diversimaxillata sp.n. in spite of the morphology which
is identical to that of the remaining jaws MIl of the apparatus. It should
be noted here that the left MIl from the apparatuses Arabella diversi
maxHlata sp.n. and Notocirrus compositus sp.n. are very similar to one
another and, therefore, difficult to separate.

I The ultrastructural studies also covered the pulp cavity surface of
one jaw MIl of the Delosites sp. (pI. 11: 3). The structures found there
are different from those found in the representatives of the genera Ara
bella and Notocirrus. On the pulp cavity surface of Delosites there are
mainly visible the openings of the y canals characterized by their large
diameter (0.15-0.35 I-l-m) in relation to the distance between them
(0.08-0.25 I-tm). The openings are apparently irregularly arranged except
for the lower left corner in pI. 11: 3, where they are arranged in rows.
The a and f3 canals are very poorly viSible on the studied specimen. The
analysis of a single specimen is, however, insufficient for characterizing
ultrastructures of a species.

The diagnostic value of ultrastructures from the surfaces of the soft



10 HUBERT SZANIAWSKI and ANDRZEJ GAZDZICKI

tissues attachments in scolecodonts cannot be estimated yet as the struc
tures described above may repeatedly occur in several species. It is pos
sible, however, to state that the ultrastructures are helpful in recon
structing apparatuses from isolated elements which is of a remarkable
importance for the taxonomy.

SYSTEMATIC DESCRIPTIONS

Family Arabellidae Hartmann, 1944

Remarks. - The family Arabellidae is represented by recent forms allocated
to about 65 species belonging to 8 genera (Fauchald 1970) and, up to the present,
by a few species introduced for fossil isolated jaws from the Upper Cretaceous of
the German Democratic Republic (Kozur 1970, 1972) and Middle Triassic of Poland
(Zawidzka 1975). To that family may also belong isolated MI described from the
Upper Cretaceous of the USA under the generic names ArabeHites Hinde and
DriLonereisites Eller by Charletta and Boyer (1974).

Attention should be paid to the marked similarity of jaw apparatuses of the
family Arabellidae and those of the family Atraktoprionidae Kielan-Jaworowska,
which is represented by 3 genera fairly common in the Paleozoic and Triassic
rocks. The genus Atraktoprion Kielan-Jaworowska, which is best known of the
latter, differs from apparatuses of the family Arabellidae by the presence of the
basal plate and the lack of right MIll. The genus Skalenoprion Kielan-Jaworowska
differs from Arabellidae by the presence of relic basal plate. Anterior jaws of
apparatuses of this genus are not known and the jaws MI and MIl are very similar
to those of the recent genus Drilonereis Claparede in shape. The third genus of
Atraktoprionidae, Xanthoprion Kielan-Jaworowska, is poorly known but it may
be said that it resembles apparatuses of the family Arabellidae in paired MIll.
A more detailed reconstruction of phylogeny of the families Arabellidae and
Atraktoprionidae requires a much richer collection of fossil and especially Mesozoic
apparatuses.

Genus ArabeLLa Grube, 1850
Arabella diversimaxillata sp.n.

(pIs 1-3, 8-9; fig. 4)

Holotype: Right MI figured on pI. 1: 3, ZPAL Sc. IV/3.
Paratypes: Left MI figured on pI. 1: 12, ZPAL Sc. IV/12 and right MIl figured

on pI. 2: 6,' ZPAL Sc. IV/18.
Type horizon and locality: Jurassic, Upper Oxfordian, Central Poland, borehole

Tluszcz IG-1, depth 845-871 m.
Derivation of the name: Lat. diversus = different, maxilla = a jaw; alludes to

the strong asymmetry of posterior ~aws.

Diagnosis. - Posterior jaws of· the apparatus strongly asymmetrical. Right MI
with slender hook, longer than half of the jaw. Hook of MI left much shorter and
wider. Right MIl plate-like, much bigger than the left one, differs from it in shape
and denticulation. MIIl and MIV paired, subtriangular, denticulated. Paired carriers
wide in anterior part, strongly narrowing posteriorly. MV and unpaired carrier
unknown.
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Denticle formula:
~I 8--12 8--10
~II 8--12 12--14
~III 6-- 7 7-- 8
~IV 6- 7 5-- 7

Material. -- 34 of ~I right, 56 of ~I left, 39 of ~II right, 33 of ~II left, 26 of
MIll and ~IV right, 23 of ~III and ~IV left, 4 incomplete carriers and 3 incomplete
mandibles.

Description. -- Length of ~I right varies from 0.30 to 0.85 nim, ~I left from
·0.30 to 1.00 mm, ~II right from 0.30 to 0.85 mm, ~II left from 0.,24 to 0.53 mm.

Right MI is an elongate jaw nearly 3 times longer than wide. Very long, narrow
hook is equal about 0.60 of the jaw length. In dorsal view a series of denticles
.slightly increasing in size towards the middle and then more strongly decreasing
posteriorly runs along the inner margin from the base of hook to the posterior end
·of the jaw. The posteriorly directed denticle row in its most posterior part is
slightly curved postero-medially. The outer margin is directed postero-Iaterally
along the hook, then posteriorly and in its last distance postero-medially. Inner
wing equal in length to about half of the dentary visible in the most posterior part
of the jaw. Anterior part of the hook semicircularly curved and strongly bent
dorsally. Along the dorsal and ventral sides of the apical portion of the hook run
faintly marked sharp ridges. The surface delimited by these ridges is slightly flat
tened. In left lateral view tip of the hook and denticles directed to the right, almost
perpendicularly to the dorsal surface. In ventral view length of the opening of
pulp cavity varies around 0.40 of the jaw length.

Left MI is in dorsal view about 2.5 times as long as wide. The hook is much
shorter and wider than in the right ~I, extending for 0.48 of the jaw length. The
hook is stout, semicircularly curved and bent dorsally. Sharp ridges on the both
sides of the anterior part of the hook are similar to those on the right jaw. A row
of denticles vertically inclined and directed backwards form inner margin from the
base of hook to posterior end of the jaw. Some of the first denticles increase in size
towards the middle, the remainder decrease posteriorly. Usually the biggest are
denticles 3-6. On the right side of anterior part of the dentary there is a narrow
inner wing tapering posteriorly. Left of the dentary there is a longitudinal furrow
gradually disappearing anteriorly, but extending for whole or almost whole the
dentary length. The outer margin is at first ,arched, directed postero-laterally, then
almost straight, directed postero-medially, nearly posteriorly. The posterior margin
is straight, directed nearly transversally. In right lateral view the dentary is slightly
arched. Tip of the hook and denticles directed to the left, almost perpendicularly
to the jaw surface. The jaw is widest in the posterior part. In ventral view the
opening of pulp cavity extends for 0.60 of the jaw length.

Right MIl is a comparatively large, plate-like jaw, most probably extending in
the articulated apparatus to the inner wing of right ~I. Without a shank the jaw
is nearly twice as long as wide and is widest in the middle part. Inner margin is
to half of the jaw length directed postero-medially, then posteriorly. Along the
posterior margin extends a large bight for about half of the jaw length. Anterior
margin forms an arch together with the outer margin which is directed postero
laterally, and produced into a comparatively slender shank surrounding the bight
laterally. A series of 12--14 denticles extends along the whole length of the inner
margin and half of the anterior margin. The first denticle is of medium size, the
second is always much bigger than all the rest and remainder denticles increase in
size towards the, middle and decrease again posteriorly. First two denticles possess
faintly marked sharp ridges similar to those on the hook of ~I. Left slope is narrow
and steep in the posterior part and entirely hidden under the dentary in the anterior
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part. Along the outer part of the dorsal surface, from the base of the first denticle
to the posterior bight, extends a large furrow. In left lateral view the dentary
slightly sigmoidally curved, denticles directed to the right. Along the posterior part
of jaw runs a rounded ridge. In ventral view small, crescent-like cover extends for
0.14 of the jaw length.

Left MIl is a bevelled square shaped jaw, much smaller than right MIl. In
dorsal view the longitudinal branch is comparatively narrow. In dorsal-left lateral
view it appears wider, triangular in shape, tapering posteriorly. Maximal width of
the' jaw in this position, without a shank, is about half of the length. Shank of
the transversal branch spine-like directed postero-Iaterally. A series of 8-11 den
tides extends the full length of the slightly arched inner margin. The first denticle
is always bigger' than all the rest and possesses faintly marked sharp ridges. Re
mainder dentides increase in size towards the middle and decrease again posteriorly.
Inner slope vertical, almost completely hidden under the dentary. In ventral view
a comparatively wide belt extends along the full length of the inner margin. In the
anterior part it is prolonged into a small cover which occupies only the anterQ
medial corner of the jaw. In some of the jaws there is preserved an attachment
lamella which forms a prolongation of the anterior part of inner slope. Its shape
can be different.

Right MIll is similar to the mirror image of the left MIl but smaller and
comparatively wider. Its shank is also wider than in left MIl, situated more
posteriorly, triangular in shape and directed laterally. Comparatively big dentides
are similarly distributed as in left MIl but are fewer in number. First denticle is
much bigger than all the rest and twisted postero-Iaterally. In left lateral view
the jaw is comparatively wide, triangular, tapering posteriorly. In ventral view the
opening of the pulp cavity is almost gaping. In some of the jaws there is preserved
comparatively big attachment lamella.

Left MIll is almost a mirror image of the right MIll, only its shank is a little
wider and situated more posteriorly. As a result of this maximal width of the jaw
is behind of its mid-length.

Right and left MIV are small, comparatively wide subtriangular jaws with ,
a row of 5-7 big denticles along the inner margin. First denticle is much bigger
than the remaining ones. Poorly differentiated shank is situated in posterior part
of the jaws. Slightly concave posterior margin forms a shallow and wide bight.

Carriers. Anterior part flat, plate-like, wide. In our specimens the width is
equal 0.20 to 0.28 mm. Posterior part narrow, filiform, dorsally flat, ventrally con
vex. Anterior margin nearly straight, rounded on lateral corner. Outer margin, in
its anterior pa.rt slightly convex, directed postero-medially, then straight dirreeted
nearly posteriorly. Inner margin straight. Most posterior part of the carriers
unknown.

Mandibles. In the collection there are 3 incomplete mandibles, all of the same
morphological type. It is not completely certain if these mandibles belong to Ara
bella diversimaxillata, but judging from the fact that this species is much more
abundant in the collection than all other scolecodonts together it is most probable
that the mandibles also belong to it. Their length is 0.64 to 0.88 mm. Maximal width
about 0.2 of the length. Anterior plate length about half that of the whole, 2 times
wider than posterior shaft, narrowing posteriorly. On the central side the anterior
plate is flat and possesses rings parallel to the outer margin. Shaft beam-like,
tapering posteriorly, convex from ventral side.

Ultrastructure. - At high magnification a well-developed polygonal network
pattern may be noted on surface of pulp cavities of well preserved jaws (pI. 8;
pI. 9: 1-2). A threefold system of canals of the internal structure is visible inside
the polygons. The canals are regularly spaced and run in three directions normal
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to one another. Two canal systems (<< and /3) are represented on the surface of pulp
cavities by fine grooves perpendicular to one another and at the same time paral
lel to the surface (pI. 8: 2, 3b). The third system (y canals) is represented by micro
pores normal to the surface (pI. 8: 1-2; pI. 9: Ie). The canals range from 0.08 to
0.30 J.loIIl in diameter. The polygons and structural canals were noted on the left
and right MI and MII and ventral side of carriers. The ultrastructure of the MIII
and MIV has not been studied. The preservation of these structures varies from
one specimen to another and from one portion of pulp cavity to another. In pulp
cavity of one left jaw MII (see pI. 9: 3) corresponding to the jaw of the new species
in shape there appear somewhat larger (0.3-1.5 !tm in diameter) and irregularly
distributed pores. Similar pores are noted in pulp cavities of jaws of Notocirrus
compositus sp.n. (see also pp. 9, 16).

Remarks. - The apparatus Arabella diversimaxillata sp.n. is reconstructed tak
ing into account its similarity to the apparatus of recent species Arabella iricolor

MSZl~

M~
MSZr

q
{jMl\lr

/~~r, ..
: :'

Fig. 3. Diagram of jaw apparatus of
Arabella iricolor (Montagu), Recent
(from Fauchald 1974, original number
ing of the jaws). Abbreviations for figs
3-9: AtIl- AtIIl anterior teeth of the
left maxillae I-II; AtIr-AtIIr anterior
teeth of the right maxillae I-II; Cr
carriers; MIl- MVI left maxillae I-V;

MIr - MVr right maxillae I-V.

Fig. 4. Reconstruction of jaw apparatus
of Arabella diversimaxillata sp.n., MV
and posterior parts of the carriers are
unknown, Tluszcz IG-I borehole, Upper
Oxfordian. For abbreviations see fig. 3.
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(Montagu) (figs 3-4), detailed morphological analysis of various elements, ultra
structural studies and statistical data.

Fossil jaw apparatuses of the genus Arabella are not yet known and only one
species of isolated scolecodonts was assigned to that genus (A. kie~anae Kozur).
The species was represented by isolated right and left MI from the Upper Creta
ceous of the German Democratic Republic (Kozur 1971). The MI of the newly
described species differ from them in having the shape of the left jaws different
from that of the right jaws. Moreover right MI of the apparatus of Arabella diver
simaxillata sp.n. is characterized by a markedly longer hook in relation to their
posterior part, markedly smaller opening of pulp cavity and well-developed inner
wing. Left MI of the newly described apparatus have somewhat shorter hook than
the left MI of Arabella kie~allae and also differ from the latter in straight posterior
margin and less convex inner margin and, thus, somewhat in different shape of
their posterior part.

The joined jaws MI and MIl, described from the Middle Triassic of the German
Democratic Republic as Notocirrus triassicus Kozur by Kozur (1971) presumably
also belong to the genus Arabe~~a (see also remarks to the genus Notocirrus).

Kielan-Jaworowska (1966) stated that jaw apparatuses of the Recent species
Arabella irico~or are characterized by symmetry variation as the jaws MIl are
strongly asymmetric in some apparatuses and symmetric in others. In the newly
described species all the right MIl are markedly larger and differently built than
the left, and there are no right jaws in the studied material which could be inter
preted as mirror image of the left MIL It would follow that the symmetry variation
presumably does not occur or is extremely rare in the species in question.

Genus Notocirrus Schmarda, 1861
Notocirrus compositus sp.n.

(pIs. 4, 5, 10, 11; fig. 6)

Ho~otype: Right MIl illustrated on pI. 4: 10, ZPAL Sc. IV/230.
Paratype: Right MI illustrated on pl. 4: I, ZPAL Sc. IV/221.
Type horizon and ~ocality: Jurassic, Upper Oxfordian, Central Poland, borehole

Tluszcz IG-l, depth 845-871 m.
Derivation of the name: Lat. compositus = composite, the apparatus is a compound

of isolated elements.
Diagnosis. - MI subtriangular with short hook and long opening of the pulp

cavity. MIl with bight extending for nearly half of the jaw length. Right MIl much
longer than left, with very narrow posterior part and with second or third denticle
much bigger than the remaining. Right MIll similar in shape to left MIl but smaller.
Carriers, left MIll and anterior jaws unknown.

Denticle formula:
MI 9-12 10-11
MIl 7- 8 11-13
MIll 8

Material. - 3 right MI, 7 left MI, 14 right MIl, 8 left MIl, 1 right MIlL
Description.-Length of jaws: MI right 0.17-0.40 mm, MI left 0.24-0.36 mm,

MIl right 0.35-0.53 mm, MIl left 0.20-0.26 mm, MIIl right 0.18 mm.
Right MI is a subtriangular jaw with short hook extending for 0.23 of the jaw

length. The hook is bent upwards and directed postero-medially. The outer margin
in its anterior part is slightly arched, directed postero-laterally, then it turns out
wardly and runs around a large wing extending to the postero-Iateral corner of
the jaw. This wing can be different in shape and is usually partly broken. It is
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thinner than the rest of the jaw similar to attachment lamella of the other jaws.
Outer part of the wing is bent downwards. Posterior margin of the jaw directed
postero-medially. Inner part of the hook strongly concave. Behind the hook inner
margin straight, denticulated on the full length. First 2-3 denticles increase in size
towards the middle and remaining decrease again posteriorly. In left lateral view
hook and denticles directed to the right, posterior part of the dorsal surface convex.
In ventral view the pulp cavity opening occupies outer part of the jaw and extends
for 0.60 of the jaw length. Inner part of the jaw is covered by wide belt which
widens anteriorly passing into the cover.

Left MI is similar in shape to the mirror image of the right MI but differs from
it in some details. Postero-lateral wing is usually smaller than in the right MI and
in some jaws completely broken off. In these jaws posterior part of the outer margin
exposes postero-medial direction arid the jaw appears to be much narrower. On
the dorsal surface along posterior part of the dentary runs a longitudinal, flat
furrow, disappearing anteriorly. Opening of the pulp cavity on the ventral side
extends for 0.70 of the jaw length. The belt is narrower than in the right MI and
bent upwards. In right lateral view along the full length of the belt runs a furrow.
In some of the jaws there is preserved an inner wing which forms a fragile prolon
gation of the belt. It is as long as the dentary, wide in the anterior part, tapering
posteriorly.

Right MIl is a long jaw most probably extending in the articulated apparatuses
to the posterior end of the MI. Its width is equal 0.43 of the length and it is widest
at about 0.6 of the length from the front. Outer margin directed postero-laterally,
slightly concave in the middle part. Its posterior part surrounds a large shank.
Posterior margin forms a long bight extending for 0.46 of the jaw length. Inner
margin of the bight straight, directed posteriorly, nearly parallel to the posterior
part of the inner margin. Inner margin denticulated on the full length, directed at
first postero-medially, then straight posteriorly. Inner and outer margin converge on
the anterior end where the first denticle is placed. The second denticle (in some jaws
the third) is much bigger than all the rest, some next denticles increase in size tow
ards the middle and the remaining decrease again posteriorly. Posterior part of the
jaw, equal about 0.40 of the jaw length, is very narrow, shaft-like, slightly widening
anteriorly. Left slope narrow in posterior part of the jaw and completely hidden
under the dentary in anterior part. In left lateral view the jaw is narrow, taper
ing posteriorly. The denticles are directed to the right and inclined posteriorly.
In many jaws there is preserved a small, trapezoidal attachment lamella, forming
a prolongation of the inner slope at about 0.3 of the jaw length from its front.
In ventral view the cover extends for 0.17 of the jaw length. Along the inner
border the cover prolongs into a narrow belt. The remaining part of the ventral
side is occupied by opening of the pulp cavity.

Left MIl is a bevel square shaped jaw much shorter and comparatively wider
than the right MIL In dorsal view its width including the shank is about 0.56
of the length. The bight extends for nearly half of the jaw length. The shank is
triangular in shape, narrow and long. Distribution of denticles is similar as in
right MII, but they are fewer and comparatively bigger. The second denticle is
usually only a little bigger than the remaining. Posterior part of the jaw is not
so very narrow as in right MIL In right lateral view the jaw is comparatively
wide. Attachment lamella often preserved situated similarly as in MIl right, but
bigger. In ventral view the belt is wide, narrowing posteriorly.

Right MIll is similar to the mirror image of the left MII but smaller and
different in some details. Its first denticle is the biggest. In left lateral view the
jaw is very wide, triangular in shape, tapering posteriorly. Attachment lamella
is much bigger than in left MII and placed more posteriorly.
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Ultrastructure. - Circular pores 0.3-1.0 .J.lom in diameter are marked on the
surface of pulp cavities in the majority of jaws (pl. 10: 1, 3; pI. 11: 1-2). The
pores representing openings of lp canals occur singly or in small groups more or
less irregularly distributed throughout the surface of pulp cavities. Some jaws
display both these pores and the threefold system of structural canals (a, f3 and y)

perpendicular to one another and much narrower (about 0.12 flom in diameter)
similar to those of Arabella diversimaxillata sp.n. (pI. 11: 1b, 1d, 2). Some others
also display polygonal network pattern, but usually poorly preserved. The preserva
tion of all the structures from various parts of pulp cavity of a single jaw is
highly variable (see also p. 8).

Remarks. - The newly described jaw apparatus was reconstructed taking into
account its similarity to that of the recent species Notocirrus lOTum Ehlers (figs
5, 6), the results of detailed morphological analysis, ultrastructural studies and,
to a some degree, statistical data (see also pp. 6, 7). The amount of particular
elements and especially jaws MI in the collection is, unfortunately, too small for
detailed reconstruction of size ratios of these elements in the apparatus on the
basis of statistical data.

Fig. 5. Diagram of jaw apparatus of
Notocirrus lorum Ehlers, Recent (after
Ehlers, 1897, original numbering of the

jaws). For abbreviations see fig. 3.

Fig. 6. Reconstruction of jaw apparatus
of Notocirrus compositus sp.n., earNers,
left MIII and anterior jaws are unk
nown. Tluszcz IG-I borehole, Upper
Oxfordian. For abbreviations see fig. 3.
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The fossil polychaete jaws assigned to the genus Notocirrus include only two
species known from the Triassic of the German Democratic Republic (Kozur, 1971).
It should be mentioned here that one of these species, Notocirrus triassicus Kozur
is very similar to the recent Arabella irico~or (Montagu) and, therefore, most
probably belongs to the genus Arabella. The second Triassic species, Notocirrus?
pu~cher Kozur, is known from isolated left MI and right MIl and differs from
N. compositus sp.n. in the shape of left MI which is more slender, without inner
wing and somewhat longer hook in the latter. Moreov.er, to the genus Notocir
rus were assigned some scolecodonts reported from the Middle Triassic of Poland
by Zawidzka (1975) but they were neither described' nor specifically identified.

Family Dorvilleidae Chamberlain, 1919

Remarks. - According to a new systematic revision (Jumars 1974) the family
Dorvilleidae is represented by 8 genera. Jaw apparatuses of polychaetes of that
family differ markedly from all the remaining Eunicoidea and are the most
primitive of them (figs 7-8). Kielan-Jaworowska (1966) termed this type of struc
ture of apparatus as ctenognatha and she also assigned the Paleozoic family
Tetraprionidae Kielan-Jaworowska to it. The fossil apparatuses assigned by Kie
lan-Jaworowska (1966) to the placognatha type are also structurally similar to
the above mentioned. The phylogenetic relationships between Paleozoic polychaetes
with ctenognatha and placognatha apparatuses and those of the Recent family
Dorvilleidae are still not clear because of the inadequate knowledge of Meso
zoic polychaetes characterized by a similar structure of apparatuses. The fossil
forms which undoubtedly belong to the family Dorvilleidae include Jurassic and
Cretaceous representatives of the family, Ophryotrocha Claparede and Metschnikov
only (Corradini and Serpagli 1968; Szaniawski 1974), and most probably scolecodonts
described from the Eocene flysch of France and assigned to parataxonomic genera
Anisocerasites Eller and StaurocephaUtes Hinde by Jan Du Chene and Gorin (1974).
Moreover, one Cretaceous scolecodont species was assigned to the genus Dorvillea
Parfitt by Kozur (1971) but its affinity with the genus or even with the family
Dorvilleidae is debatable (see remarks to the species Schistomeringos exspec
tatus sp.n.).

Genus? SchisLomeringos Jumars, 1974

Remarks. - The generic status of the scolecodonts described below is debatable
at the present state of knowledge of the jaw apparatuses of Dorvilleidae. The jaws
seem to be most similar to first jaws of Recent polychaetes of the genera Schisto
meringos Jumars and Dorvillea Parfitt (figs 7-9). According to Jumars (1974) jaw
apparatuses of these genera mainly differ in length of MIl 2), whereas the available

2) The terminology used here is consistent with that proposed for the fossil
apparatuses of the placo- and ctenognatha types by Kielan-Jaworowska (1966). The
only differences are connected with introduced subdivision of anterior teeth into
maxilla I (At!) and maxilla II (AtIl) anterior teeth and their further subdivision
into left and right ones (see figs 7-8). Moreover, the term "carrier" is here ac
cepted after Fauchald (1970) for element heretofore unknown in fossil apparatuses
of this type. (

A somewhat different terminology is used in the zoological nomenclature of
recent Dorvilleidea. According to Fauchald (1970) maxillae are composed of "basal
plates" (corresponding to the whole maxillae as interpreted in the present paper),
which "are continued anteriorly in rows of denticles" (= anterior teeth).

2 Acta Palaeontologica Polonica No. 1.78



Fig. 7. Jaw apparatus of Dorvillea gardineri (Crossland). Recent (from Jumars 1974,
original numbering of the elements), For abbreviations see fig, 3.

Fig. 8. Schistomeringos rudolphi (delle Chiaje). Diagram of posterior part of the jaw
apparatus. Recent, Gulf of Naples (original). For abbreviations see fig. 3.
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fossil material is composed of MI only. The microstructural studies carried out
by the authors showed that the Jurassic jaws and first jaws of the Recent ap
paratuses belonging to Schistomeringos rudolphi (delle Chiaje) and S. sp. (pI. 7
and fig. 8) are very similar in structure and denticulation. Both the fossil and
recent jaws display small secondary dentides developed on large dentides as
well as some minute dentides separating the larger. As it follows from the illustra
tions given by Jumars (1974: fig. 3) this mode of denticulation is also typical of
other species of the genus Schistomeringos whilst all the hitherto figured ap
paratuses of the genus Dorvillea sensu Jumars, 1974, are characterized by the jaws
MI with only one type of dentides which are devoid of the secondary dentides.
That is why the newly found Jurassic jaws are assigned to the genus Schistome
ringos. However, reservation is made because of some doubts whether or not all
the remaining elements of the fossil apparatus were developed as in that genus.
The finding of the whole fossil apparatus to which these newly described jaws
belonged may show that it is closer to Dorvillea or represents a new genus.

? Schistomeringos expectatus sp.n.
(pl. 6; fig. 9)

Holotype: Left MI illustrated on pI. 6: la-c, ZPAL Sc. IV/255.
Type horizon and locality: Jurassic, Upper Oxfordian, Central Poland, borehole

Tluszcz IG-l.

Derivation of the name: Lat. expectatus = expected - as the find of Mesozoic
apparatuses of ctenognatha type was expected.

Diagnosis. - Right and left MI are pointed posteriorly jaws about 4 times
longer than wide and of about the same width in dorsal and lateral views. Anterior
margin concave. Along the high ridge extends a series of 8-10 big dentides each
of which possesses some tiny secondary dentides. In the spaces between big den
ticles there are groups of fused smaller dentides. In the anterior prolongation
of the denticulated ridge there is a series of 6-8 small dentides decreasing in
size anteriorly. Along gaping pulp cavity extends deep furrow with two parallel
series of bigger and smaller dentide pits. Carriers, maxillae II and anterior teeth
are unknown.

Material. - 2 MI right and 1 MI left.

Description. - Length of the possessed specimens: MI left 0.31 mm (holotype),
MI right 0.28 and 0.15 mm.

Left MI is a strongly elongated jaw about four times longer than wide and
with pointed posterior end. Its maximal width in dorsal view is in the mid-length.
Anteriorly the jaw is narrowing only a little, much less than posteriorly. Anterior
margin curved inwards is wide, V-shaped. Inner part of the margin is prolonged
anteriorly, forming together with the inner margin a triangular process. Outer
margin slightly convex, directed posteriorly and posteromedially in the posterior
part. Inner margin almost straight, directed posteriorly. Outer and inner margins
converge at the posterior end. Along the mid-line of the jaw runs very high
denticulated ridge with very steep slopes. A series of 8-10 big spine-like denticles
(first order dentides) begins at one-fifth of the jaw length from the anterior
margin and extends to the almost posterior end of the jaw. First denticle is slight
ly smaller than the second while all the next are gradually decreasing in size

2*
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posteriorly. From the lower-inner side of each of these denticles grow out some
(usually 4) very small and slender secondary denticles. In all the inter-denticle
spaces occur groups of 4-7 muCh smaller, partly fused, second order denticles.
In the anterior part of jaw the second order denticles are more separate, in the
posterior part each of the groups is fused into one unit in form of a wide triangular
denticle (second order denticle) with slender secondary denticles on its upper
and lower margin. The central secondary denticle is the longest and the remaining
ones are decreasing in size posteriorly and anteriorly. In front of the first big
denticle (first order denticle) there is an area directed obliquely downwards.
Along the mid-line of it extends a series of 6-8 small, slender denticles forming
a prolongation of the main denticulated ridge. These denticles are generally increas-

Fig. 9. Diagram of the left and right MI of Schistomeringos expectatus sp.n.,
Tluszcz IG-l borehole, Upper Oxfordian. For abbreviations see fig. 3.

ing in size posteriorly but bigger denticles may be separated by smaller. In lateral
view the jaw is almost equally wide as in dorsal view. Its maximal width is at
one-fifth of the length from the anterior. Anteriorly, the jaw is sharply tapering.
The anterior margin is directed obliquely, posteromedially. Denticulated margin
converges posteriorly with the inner margin. Whole ventral side is occupied by
the gaping pulp cavity. Deep furrow with two parallel series of denticle pits ex
tends along its mid-line. One of the series .consists of bigger pits corresponding
to the first order denticles and the other, situated a little outwardly of the first,
consists of smaller pits corresponding to the groups of fused second order denticles.
Between each two bigger pits there is only one smaller.
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Right MI seems to be a mirror image of the left" Ml but it is not known if
they are of the same size.

Remarks. - The jaws of newly described species are very similar to MI of
the recent Schistomeringos Jumars (pI. 7 and fig. 8). The similarity concerns not
only the shape but also the details of denticulation. The only difference in denticula
tion is connected with the groups of fused second order denticles marked between
first order denticles in the anterior part of the former, whereas each of these
groups is fused into one triangular denticle (second order denticle) with secondary
denticles on its margins in the latter.

Besides already mentioned Ophryotrocha (p. 17) only one species of fossil
polychaetes - DorviHea jansoni Kozur - was assigned to the family Dorvilleidae
but it is doubtful whether it really belongs to this family. MI of all recent dor
villeids are tapering posteriorly close to their attachment to the carriers, whereas
they are widening posteriorly in DorviHea jansoni. One the other hand, D. jansoni
is similar to MIl of fossil Skalenoprion Kielan-Jaworowska and recent Drilonereis
Claparede.

Not described Scolecodonts

Besides the above described elements of the three reconstructed apparatuses
the collection also comprises some other elements, which are not described here.
Some of them represent also eunicoid jaw apparatuses. This is the case of the
jaws MI and MIl (pI. 5: 5-6) resembling those described from the Upper Cre
taceous of the German Democratic Republic under the generic names of Lysa
retides Kozur (MI) and Palurites Kozur (MIl) by Kozur (1971). Subsequently, Za
widzka (1971) has shown that similar Triassic scolecodonts previously placed' in
parataxonomic genera Delosites Kozur (MI) and Palurites Kozur (MIl), actually
represent elements of the same apparatus, for which she chose the name Delosites.
Later Kozur (1972) emended the diagnosis of the genus Lysaretides in such a way
that it comprised both the MI and Cretaceous scolecodonts MIl previously described
under the name of Palurites. At present the Triassic scolecodonts previously des
cribed under the name Palurites are assigned to the genus Delosites and the Creta
ceous ones - to Lysaretides. This once more points out great difficulties connected
with unification of the parataxonomical and natural systematics. According to the
present authors all these scolecodonts should be allocated in a single genus as
the differences in structure of MI in Delosites and Lysaretides are not large and
in the case of MIl are almost none. MI figured on pI. 5: 5 seems intermediate
between the Triassic' Delosites raridentatus Kozur and Cretaceous Lysaretides
hartmannae Kozur. Analysis of pulp cavity surface of the jaw MIl (pl. 5: 6 and
pI. 11: 3) carried out with the use of SEM showed that its ultrastructure differs
from those of jaws of both Arabella diversimaxillata sp.n. and Notocirrus com
positus sp.n. The material available, including 3 jaws MIl and a single MI, is
unfortunately insufficient for reconstruction of the apparatus.

The collection also contains 23 jaws of polychaetes not belonging to the super
family Eunicoidea. The most common of the latter (17 specimens) are the represen
tatives of the genus Glycera Savigny (pI. 5: 7) belonging to at least 2 species. At
high magnification it is possible to note numerous small pores leading to venom
canal on .several specimens ,(pI. 5: 7b). This further emphasizes the striking simila
rity between these jaws and the Late Cretaceous and Recent species (Charletta
and Boyer 1974; Szaniawski 1974). The genus Goniada is represented by 5 speci-
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mens from the species G. szaniawskii Kozur which are almost identical as con
specific forms reported from the Upper Cretaceous of the German Democratic
Republic (Kozur 1971) and Bathonian of Poland (Szaniawski 1974).

In the collection there is also a single incomplete scolecodont somewhat close
t~ jaws of some representatives of the family Nereidae, e.g. those of the genus
Micronereis Claparede. Only the anterior part of the jaw is preserved which may
be explained by the fact that postetior part of jaws of polychaetes in the family
Nereidae is markedly less sclerotized than the anterior part. However, it is debatable
whether or not this scolecodont belongs to that family. SEM analysis of its surface
showed a characteristic fish scale-like ornament.

Moreover there are in the collection 5 unidentified scolecodonts which are
most probably elements of eunicoid jaw apparatuses.
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REKONSTRUKCJA TRZECH JURAJSKICH APARATOW SZCZ~KOWYCH

WIELOSZCZETOW

Streszczenie

W wapieniach g6rnego oksfordu wiercenia Tluszcz IG-1 (figs 1-2) znaleziono

stosunkowo liczne i dobrze zachowane szcz~ki wieIoszczet6w (skolekodonty). Ze

brana kolekcja, skladajqca si~ z 281 izolowanych skolekodont6w, pozwolila na do

konanie rekonstrukcji trzech aparat6w szczE:kowych wieIoszczet6w z nadrodziny

Eunicoidea. Dia aparat6w tych ustanowiono nowe gatunki i zaliczono je do wsp6l

czesnych rodzaj6w: Arabella diversimaxillata sp.n., Notocirrus compositus sp.n.

i ? Schistomeringos expectatus sp.n. Rekonstrukcje przeprowadzono w oparciu 0 ana
logiE: do aparat6w wsp6lczesnych_ (figs 3-9), szczeg6lowq analizE: morfologicznq,

dane statystyczne oraz wykorzystane po raz pierwszy w praktyce systematycznej

badania ultrastrukturaine. Wszystkie kryteria rekonstrukcji zostaly w pracy prze

dyskutowane. Badania uitrastrukturaine ograniczono do obserwacji przy pomocy

SEM powierzchni przyrostu tkanek mi~kkich (jamy miE:kiszowe szczE:k, powierzch

nie wentraine podp6r) co nie wymaga skomplikowanego przygotowania materialu

i niszczenia okaz6w. Stwierdzono, ze na powierzchniach tych w r6znych elemen

tach jednego aparatu widoczne Sq podobne struktury. Sq one wprawdzie r6znie

zachowane, lecz w wi~kszosci okaz6w mozne je rozpozna~. Pozwaia to na odr6z

nienie element6w r6znych aparat6w.

Wobec tego, ze poprawna systematyka zoologiczna izolowanych skolekodont6w

jest niemozliwa bez znajomosci aparat6w szczE:kowych, do kt6rych skolekodonty

te nalezaly, mozliwos~ dokonywania rekonstrukcji aparat6w z izolowanych elemen

t6w rna duze znaczenie dia systematyki. Polqczone aparaty szczE:kowe spotyka si~

w utworach mezozoiku niezwykie rzadko; z jury znany byl dotychczas tylko jeden

niekompletny aparat (Szaniawski 1974).

Przeprowadzono szczeg6lowe por6wnanie morfologii wsp6lczesnych i kopainych

szczE:k z rodzaju Schistomeringos Jumars (figs 8-9; pIs 6-7), kt6re wykazalo ich

daleko idqce analogie dotyczqce nawet szczeg6l6w zqbkowania. Aparaty szczE:kowe

o tym typie budowy uwazane Sq za najprymitywniejsze wsr6d wieIoszczet6w

wsp6lczesnych. Podobne im aparaty znane Sq z doinego paleozoiku (Kielan-Jawo

rowska 1966), Iecz nie byly dotychczas znane z okres6w p6zniejszych.

Poza elementami zrekonstruowanych aparat6w w kolekcji znajduje siE: tylko

28 innych skolekodont6w. W wi~kszosci Sq to szczE:ki wieIoszczet6w z wsp6lczes

nych rodzaj6w Glycera i Goniada, kt6re nie posiadajq polqczonych aparat6w szczE:

kowych. Ponadto w kolekcji znajdujq siE: trzy elementy aparatu Delosites (Kozur)

znanego dotychczas z triasu i z ?kredy.
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B J13BeCTHSIKaX BepXHerO OKC¢Op;D;a CKBa:IKJ1HbI TJIY~ IG-1 (¢J1r. 1-2) 06Hapy-

:lKeHbI OTHOCJ1TeJIbHO MHOrO'iJ1CJIeHHble J1 XOpOIIIO COXpaHJ1BIIIJ1eCSI 'ieJIIOCTJ1 MHoro

~eTJ1HKOBhIX 'iepBeH (cKOJIeKO;D;oHTbI). C06paHHaH KOJIJIeKIJ;J1H, COCTOH~aH J13 281 J130

JIJ1pOBaHHhIX CKOJIeKO;U;OHTOB, n03BOJIJ1JIa npOBeCTJ1 peKoHcTpyKIJ;J1IO Tpex 'ieJIIOCTHhIX

annapaTOB MHOrO~eTJ1HKOBbIX 'iepBeH J13 HaAceMeHcTBa Eunicoidea. ,ZJ;JISI 3TJ1X anna

paToB 6bIJIJ1 YCTaHOBJIeHbI HOBbIe BJ1;D;bI J1 npJ1'iJ1CJIeHbI K COBpeMeHHbIM pOAaM: Ara

bella diversimaxillata sp. n., Notocirrus compositus sp. n. J1 ?Schistomeringos expec

tatus sp. n. PeKOHCTPYKIJ;J1SI 6hIJIa np0J13BeAeHa Ha OCHOBe CxoAcTBa J1X K cOBpe

MeHHhIM annapaTaM (¢J1r. 3-9), rroAP06Horo MOp¢OJIOrJ1'ieCKOrO aHaJIJ13a, CTaTJ1

CTJ1'ieCKJ1X AaHHhIX, a TaK:lKe, BrrepBble B npaKTJ1Ke CJ1CTeMaTJ1'ieCKJ1X J1CCJIeAO

BaHJ1H, yJIhTPaCTpYKTyphI. B CTaThe 06cY:lKAeHhI Bce KpJ1TepJ1SI peKoHcTpYKIJ;J1J1.

'YJIbTpacTPYKTYPHhle J1CCJIeAOBaHJ1SI CBOAJ1JIJ1Ch K Ha6JIIOAeHJ1SIM C nOMO~IO SEM

nOBepXHOCTJ1 npJ1pOCTa MHrKJ1X TKaHJ1H (MSIrKJ1THOH SIMbI 'ieJIIOCTeH, BeHTpaJIhHOH

nOBepXHOCTJ1 rrOArrop), 'iTO He Tpe60BaJIO CJIO:IKHhIX npJ1rOTOBJIeHJ1H MaTepJ1aJIOB

J1 pa3pyweHJ1SI 06pa3IJ;a. 06HapY:lKeHO, 'iTO Ha rrOBepXHOCTHX 3TJ1X pa3JIJ1'iHhIX 3JIe

MeHTOB OAHoro arrrrapaTa Ha6JIIOAaIOTCSI nOA06Hble CTPYKTypbI. XOTSI OHJ1 He OAJ1Ha

KOBO coxpaHJ1JIJ1Ch, OAHaKO AJISI 60JIbllIJ1HCTBa 06pa3IJ;OB J1X MO:IKHO onpeAeJIJ1Tb. 3TO

AeJIaeT B03MO:IKHhIM BbIAeJISITb 3JIeMeHThI pa3JIJ1'iHhIX arrrrapaTOB.

IIoTOMY 'iTO rrpaBJ1JIbHaSI 300JIOrJ1'ieCKaH CJ1CTeMaTJ1Ka J130JIJ1pOBaHHhIX CKOJIeKO

AOHTOB HeB03M02KHa 6e3 rr03HaHJ1SI 'ieJIIOCTHhIX annapaTOB, K KOTOphIM 3TJ1 CKOJIeKO

AOHThI npJ1HaAJIe:lKaJIJ1, TO CJIeAOBaTeJIbHO B03MO:lKHOCTh rrpOBeAeHJ1H 3TOH peKOH-.

CTPYKIJ;J1J1 annapaTOB J13 J130JIJ1pOBaHHbIX 3JIeMeHTOB J1MeeT AJIH CJ1CTeMaTJ1KJ1 60JIh

1lI0e 3Ha'ie~e. !J;eJIhle 'ieJIIOCTHhle annapaThI BCTpe'iaIOTCH B OTJIO:lKeHJ1SIX Me3030H

'iepe3BhI'iaHHO peAKO; ;D;O CJ1X nop 6hIJI J13BeCTeH C IOPhI TOJIhKO 0AJ1H HerrOJIHbIH

annapaT (Szaniawski 1974).

IIpoBeAeHo f];eTaJIhHOe cpaBHeHJ1e COBpeMeHHhIX J1 J1CKOnaeMblX 'ieJIIOCTeH pOAa

Schistomeringos Jumars (¢J1r. 8-9; nJI. 6-7), KOTOpoe nOKa3aJIO ;D;aJIeKO J1A~ee

CXOACTBO, KacaIO~eeCH Aa:lKe f];eTaJIeH 3a3y6peHHOCTJ1 'ieJIIOCTeH. "'leJIIOCTHble annapa

TbI TaKoro KTeHOrHaTJ1'ieCKOrO TJ1na CTpOeHJ1H OTHOCHT' K HaJ160JIee rrpJ1MJ1TJ1BHhIM

CpeAJ1 COBpeMeHHhIX MHOrO~eTJ1HKOBhI:X; 'iepBeH. IIOA06Hble annapaThI J13BeCTHhI J13

HJ1:lKHerO naJIe030H (Kielan-Jaworowska 1966), of];HaKo AO cero BpeMeHJ1 OHJ1 He 6hIJIJ1

J13BeCTHhI B 60JIee n03AHJ1X nepJ10Aax.

KpoMe 3JIeMeHTOB peKOHCTPYJ1pOBaHHhIX annapaTOB B KOJIJIeKIJ;J1J1 HaAOXHTCH

TaK:lKe TOJIhKO 28 rrpo'iJ1x CKOJIeKOAoHTOB.·B 60JIhIIIJ1HCTBe 3TO 'ieJIIOCTJ1 MHOrO~eTJ1H

KOBhIX 'iepBeH pOAOB Glycera J1 Goniada, KOTopble He J1MelOT COeAJ1HeHHbIX qeJIIOCT

HbIX anrrapaTOB. B KOJIJIeKIJ;J1J1 TaK:lKe HaXOAHTCH 3 3JIeMeHTa annapaTa Delosites

(Kozur), J13BeCTHoro AO HacToSl~ero BpeMeHJ1 J13 OTJIO:lKeHJ1fl TPJ1aca J1 MeJIa.
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EXPLANATION OF THE PLATES

All specimens shown in Plates 1-6 and 8-11 are derived from Tluszcz IG-1
borehole, Upper Oxfordian, depth 845-871 m.

Plate 1

Arabella diversimaxillata sp.n.

1-6. Right MI; 1 left lateral view; 2-4 different dorsal views, 3 holotype, 5-6
different ventral views, in 5 inner wing is broken off. ZPAL Sc. IVll-6.

7-12. Left MI; 7 right lateral view, 8-9 slightly different ventral views, 10-12
dorsal views. ZPAL Sc. IVI7-12.

1X133; 2--4, 6, 7, l1X100; 5,8-10, 12X66

Plate 2

Arabella diversimaxillata sp.n.

1-3, 5. Left MIl; 1 dorso-left lateral view, 2 right lateral view, 3 ventral view,
note preservation of attachment lamella, 5 dorsal view. ZPAL Sc. IV/I3-16.

4, 6-9. Right MIl: 4, 6-7 slightly different dorsal views, 8 ventral view, 9 left
lateral view. ZPAL Sc. IV/17-21.

1,3,5-7, 9X133; 2, 4X100; 8X66

Plate 3

Arabella diversimaxillata sp.n.

1. Left MIV in dorso-Ieft lateral view. ZPAL Sc. IV/29.
2. Right carrier in ventral view, posterior part is broken off. ZPAL Sc. IV/29.
5-7. Left MIll; 5, 6 dorsal views, 7 dorso-left lateral view. ZPAL Sc. IV/22-24.
8-9. Right MIII; 8 dorsal view, 9 antero-dorsal view. ZPAL Sc. IV/25-26.
10. Right MIV in dorso-left lateral view. ZPAL Sc. IV/28.

? Arabella diversimaxillata sp.n.

3. Right mandible in ventral view, posterior and the most anterior parts broken off.
ZPAL Sc. IV130.

4. Left mandible in ventral view, the most anterior part broken off. ZPAL Sc.
IV/3l.

I, 6-10X200; 5X166; 2XI33; 3, 4XIOO

Plate 4

Notocirrus compositus sp.n.

1-2. Right MI; 1 dorsal view, 2 ventral view, ventral wall in front of pulp cavity
broken. ZPAL Sc. IV/221-222.

3-5. Left MI; 3 dorsal view, 4 ventral view, 5 right lateral view, anterior part
of hook and posterior part of belt are broken off. ZPAL Sc. IV1223-225.
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6-10. Right MII; 6-7 ventral views, 8 left lateral view, attachment lamella broken
off, 9-10 dorsal views, 10 holotype. ZPAL Sc, IV/226-230.

11. Right MIII in dorsal view. ZPAL Sc. IV/231.
3,4, 6, 7X133; 5, 8, 10X166; 1, 2, 9X200; llX300

Plate 5

Notocirrus compositus sp.n.

1-4. Left MIl; 1 dorsal view, 2 ventral view, 3 left lateral view, specimen with
preserved attachment lamella, 4 dorso-Ieft lateral view. ZPAL Sc, IV/232-235.

Delosites sp.

5. Left MI, in dorsal view, anterior part of the jaw partly broken. ZPAL Sc.
IV/260.

6. Right Mil in right lateral view. ZPAL Sc. IV/261.

Glycera sp.

7. Right jaw in ventral view; a whole specimen except for the most posterior
part of the jaw, which is broken off, b enlarged detail of the same specimen
as in a, slightly different position showing pores leading to venom canal.
ZPAL Sc, IV/265.

Goniada szaniawski Kozur

~. Macrognath in dorsal view. ZPAL Sc. IV/284.

? Nereidae, gen. et sp. indet.

9. Anterior part of the left jaw in dorsal view. ZPAL Sc, IV/290.
5,6, 7aX133; 9X166; 1,3, 4X200; 2, 5X233; 7bX400

Plate 6

? Schistomeringos expectatus sp.n.

1. Left MI; a dorsal view, posterior pat"t of right slope is broken off, X166; b the
same in dorso-right lateral view, the illustration is composites of two photos
taken at slightly different angles, X400; c fragment of the posterior part of
the same jaw showing details of denticulation, X1330. ZPAL Sc. IV/255.

2. Right MI; a ventral view, X400; b left lateral view of the same specimen,
X600. ZPAL Sc. IV/256.

:3. Right MI: a dorso-Ieft lateral view, posterior part of the inner slope is partly
broken, X400; b fragment of the same specimen showing details of denticula
tion, X1330. ZPAL Sc, IV/257.

Plate 7

Schistomeringos rudolphi (delle Chiaje), Recent, Gulf of Naples

1. a slightly deformed complete jaw apparatus in dorsal view, XI00; b posterior
part of the same apparatus in slightly different position, showing carriers, left
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and right MI, left and right MIl and most posterior anterior teeth, X300; c en
larged detail of b showing anterior part of left MI and MIl and first anterior
teeth, X520.

Schistomeringos sp., Recent, Gulf of Naples

2. a left side of the posterior part of jaw apparatus in dorsal view, posterior part
of the carrier bent outwards, X300; b fragment of MI and carrier of the same
specimen in dorso-right lateral view showing details of denticulation, X l330~

c fragment of MI and MIl of the same specimen showing details of denticula
tion, X1000. ZPAL Sc. IV/292.

3. a slightly deformed complete jaw apparatus in dorsal view, X66; b posterior
part of the same, showing carriers, left and right MI and first anterior teeth
of MI, left and right MIl hidden under MI and anterior teeth; left carrier partly
damaged, X300. ZPAL Sc. IV/293.

Plate 8

Arabella diversimaxillata sp.n.

1. Right MI; a central part of pulp cavity with polygonal network pattern and
numerous pores of y canals inside the polygons, X2000; b enlarged detail of
a, showing faintly marked a and (:l canal grooves and rows of pores of y canals,
X 6000. ZPAL Sc. IV/32.

2. Left MI (the same specimen as on pl. 1: 8); a marginal part of pulp cavity
surface with polygons, rows of pores of y canals and a and tl canal grooves:
(left side of the photo) X2000; b enlarged detail of a, X6000.

3. Left MIl, pulp cavity surface; a polygonal network pattern disappearing towards
the inner part of the pulp cavity, X600; b enlarged detail of a, with a and (:l.
canal grooves, X6000. ZPAL Sc. IV/33.

Plate 9

Arabella diversimaxillata sp.n.

1. Right MIl (the same specimen as on pI. 2: 8) central part of pulp cavity; a well
developed polygonal network pattern, X450; b enlarged detail of a, visible raised
boundaries of polygonal areas and pores of y canals inside of them, X 2000;
c enlarged detail of b, showing also a and (:l canal grooves, X 6000. ZPAL
Sc. IV/19.

2. Right carrier with faintly marked polygonal network pattern in ventral view
(the same specimen as on pl. 3: 2), X600. ZPAL Sc. IV/29.

? Arabella diversimaxillata sp.n.

3. Left MIl; a pulp cavity surface with irregularly distributed pores of qJ canals;
pores become elongate toward the innermost part of the cavity, X600; b en
larged detail of <x, some of the pores are closely grouped, X2000. ZPAL Sc.IV/34.

Plate 10

Notocirrus compositus sp.n.

1. Right MI, outer part of the pulp cavity surface with irregularly distributed
pores of <p canals, X2000. ZPAL Sc. IV/236.
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2. Right MI (the same specimen as on pl. 4: 2); central part of the pulp cavity
with pores of y canals visible in lower right part of the photo and a and (3 canal
grooves, X6000.

3. Left MI (the same specimen as on pI. 4: 4); a pulp cavity with pores of cp canals,
X 750; b enlarged detail of a, X2000.

4. Left MIl (the same specimen as on pI. 5: 2); a outer part of the pulp cavity
surface with groups of pores of cp canals, X2000; b inner part of the pulp cavity
with pores of cp canals regularly grouped; in the innermost part of the cavity
(lower margin of the picture) the pores are elongate, X2000.

Plate 11

Notocirrus compositus sp.n.
1. Right MIl (the same specimens as on pI. 4: 6); a pulp cavity with pores of cp

canals becoming elongate towards denticle pits and with faintly marked poly
gons in outer parts of the cavity (lower part of the photo), X 600; b enlarged
detail of the central part of a showing pores of cp canals and rows of small
pores of y canals, X3000; c enlarged detail of the inner part of the pulp cavity
with groups of slightly elongate pores of cp canals, X3000; d enlarged detail
of the central part of the pulp cavity with pores of cp canals, a and (3 canal
grooves and pores of y canals, X6000.

2. Right MIl (the same specimen as on pI. 4: 7), central part of the pulp cavity
with pores of cp canals and rows of pores of y canals, X6000.

Delosites sp.

3. Right MIl, pulp cavity surface with pores of y canals, X6000. ZPAL Sc. IV/262.
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