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The first record of Middle Jurassic serpulids
from SE Turkey, equatorial Tethys
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Abstract: The Jurassic platform margin succession in the Hezan area, called the "Hezan Unit" (Diyar-
bakir), on the north of the Arabian platform in southeastern Turkey includes five formations of carbon-
ate-dominated rocks. The most interesting is the upper part of the Hezan unit (the Kuran Formation)
that contains unique layers of oolitic and clayey limestone. A first record of the calcareous polychaete
tubeworm Propomatoceros lumbricalis is described from the Middle Jurassic lower part of the Kuran
Formation of the Hezan area. Most knowledge of fossil serpulids is centered on European material, and
little has been done on Middle East fossil calcareous tubes. The taxonomic information recorded as a
result of this study will add to our understanding of the biogeographic history of the Middle Jurassic
calcareous polychaete associations and help to interpret the structure and paleoecology of its marine
communities.
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Résumé : Premiére observation de serpulidés du Jurassique moyen dans le sud-est de la
Turquie (Téthys équatoriale).- Au nord de la plate-forme arabe, dans le sud-est de la Turquie, les
séries jurassiques de bordure de plate-forme de la région de Hezan, appelée "unité de Hezan" (Diyar-
bakir), sont constituées de cing formations sédimentaires, essentiellement des roches carbonatées. La
partie supérieure de I'unité de Hezan, la Formation de Kuran, est particulierement intéressante car elle
présente des niveaux constitués de calcaires oolithiques et argileux. Le ver tubicole polychéte calcaire
Propomatoceros lumbricalis est signalé pour la premiére fois dans la partie inférieure du Jurassique
moyen de la Formation de Kuran de la région de Hezan. La plupart des connaissances sur les serpuli-
dés fossiles sont fondées sur du matériel européen tandis que peu de travaux concernent les tubes cal-
caires fossiles du Moyen-Orient. Les informations taxonomiques résultant de notre étude devraient
donc permettre de mieux appréhender I'histoire biogéographique des associations de polychetes calcai-
res du Jurassique moyen, de méme que la structure et la paléoécologie de ces communautés marines.
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1. Introduction

The family Serpulidae is a group of sedentary
calcareous polychaete tubeworms within the large
order Sabellida (Hove & KurpivANOvA, 2009). Ser-
pulids build a calcareous tube that from its em-
bryonic state on is open at both ends. When the
worm is active, branchiae protrude from the an-
terior aperture of the tube. The serpulid tubes
usually have a smooth interior but a few species
can form tabulae inside the lumen, oriented per-
pendicular to the tube's longitudinal axis. They
may alternatively form internal longitudinal keels
(Spiraserpula; PiLLAal 1993; PiLal & Hove, 1994;
VINN et al., 2008), but this is rare. The external
morphology of serpulid tubes can vary considera-
bly; tubes can show faint growth striations or
variably developed ornamentations, such as
transverse and longitudinal ridges and peristomes
(Hove & KupriyaNovA, 2009). In addition to Serpu-
lidae, calcareous species occur in few other poly-
chaetes, such as Sabellidae and Cirratulidae,
where they are restricted to single genera in each
family, Glomerula and Dodecaceria, respectively
(PERKINS, 1991; FISCHER et al., 1989, 2000; VINN
et al., 2008). The extinct cirratulid genus Diplo-
chaetetes dwelled in partly calcareous tubes (Ko-
¢i et al., 2021).

The serpulids appeared in the middle Permian
(SANFiILIPPO et al., 2017, 2018) and became wide-
spread since the Early Jurassic. Their major di-
versification took place during the Middle and
Late Jurassic, and continued during the Creta-
ceous (WARE, 1975; JAGER, 1983, 2005; IppoLITOV
et al., 2014). Among fossil serpulids, faunas from
the Upper Cretaceous are best known (e.g.,
BRUNNICH NIELSEN, 1931; JAGER, 1983, 2005, 2011;
MACELLARI, 1984; RADWANSKA, 1996; KocCi & JAGER,
2015a, 2015b; Koct et al., 2017). Recently, Ju-
rassic serpulids and sabellids have been in focus
of several studies (e.g., JAGER et al., 2001; RAD-
WANSKA, 2004; IrpoLiTov, 2007a, 2007b, 2010; JA-
GER & SCHUBERT, 2008; ScHOGL et al., 2008; VINN &
WiLsoNn, 2010; Koci et al., 2019; Koci & Fozy
2022). The most thorough taxonomic and palaeo-
ecological treatments of Jurassic serpulids have
recently been published by SrtowiNski et al.
(2022).

Records of Jurassic calcareous tubeworms
from Turkey are very rare, usually limited to a
few specimens. Only a few taxa, represented
mostly by single specimens, have been reported
so far (OkaN & HosGOR, 2007). Thus, any addition
to the faunas of poorly known regions, such as
parts of southeastern Turkey belonging to the
northern Arabian Plate, provides new and inter-
esting material for paleobiogeographical analyses.

The aims of the paper are: 1) to describe the
first serpulids from the Jurassic of southeastern
Turkey (Hezan Unit); 2) to compare Turkish ser-
pulids with those of the European Middle Jurassic
(south Germany, Hungary, Slovakia, Czechia, Po-

land and Russia); and 3) to discuss ecology and
paleobiogeography of Turkish serpulids.

2. Geological setting and stratigraphy

The northern margin of the Arabian platform
(southeastern Turkey) and its neighboring re-
gions were situated at the margin of the Tethys
during the Middle Jurassic and represented wide
carbonate-siliciclastic platform margin and slope
settings (BARRIER & VRIELYNCK, 2008; ENAY, 2011)
(Fig. 1A). The platform margin sequences (Hezan
Unit) display carbonate facies deposited near the
paleoequator in a coastal and often inter- to su-
pra-tidal environment ranging in age from Lower
Triassic to Middle Jurassic on the southern margin
of the ,Tethys (FONTAINE et al., 1989; GOLONKA,
2004; Enay, 2011).

In southeastern Turkey, the Arabian platform
consists of lower and upper autochthonous and
intervening allochthonous units (Fig. 1B) (RIGHO
de RIGHI & CORTESINI, 1964; SENGOR & YILMAZ,
1981). The allochthonous Hezan Unit, consisting
of carbonate and siliciclastic rocks, crops out in
the Late Cretaceous foothills belt north of Hazro
in the Border Fold zone (Bitlis Suture Zone) of SE
Turkey (Fig. 1C) (ToLun, 1949; ALTINER, 1989;
FONTAINE et al., 1989; SUTcU, 2008).The Arabian
carbonate platform is overthrusted by the Hezan
allochthonous unit consisting of Early Triassic to
Early Cretaceous sediments, in which the transi-
tion between neritic carbonates and the pelagic
and detrital facies is indicated by an ammonite-
bearing succession of Jurassic age (FONTAINE et
al., 1989; GuUNAY et al., 1990). Despite intensive
study of the area, especially in the last thirty-five
years, the fossiliferous content of the outcropping
deposits in the Hezan is historically rare. For a
long time it was essentially represented by some
cephalopods, foraminifers and calpionellids from
the Hezan unit succession providing lower Trias-
sic to lower Cretaceous ages (Fig. 1C) (FONTAINE,
1981; ATALAY & BAYRAM, 1987; FONTAINE et al.,
1989; GUNAY et al., 1990). FonTAINE (1981) sub-
divided the Jurassic rocks of the Hezan region
into five formations (in upward succession): Ve-
rarecellocoke, Nenyas, Karamekan, Haci and Ku-
ran. The Verarecelloke and Nenyas formations
are Early Jurassic in age; the Karamekan, Haci
and lower part of the Kuran formations belong to
the Middle Jurassic, and the upper part of the Ku-
ran Formation belongs to the Upper Jurassic (Fig.
1C). The calcareous tube worm material encrust-
ing anomalodesmatan bivalves (Pholadomya sp.)
described here was collected from the upper part
of the Hezan Unit (Kuran Formation).
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Figure 1: A. Middle Jurassic paleogeographic sketch map showing the position of the Hezan Unit and its neighboring
regions (BARRIER & VRIELYNCK, 2008), B. Geographic map of the south-east Turkey and Hezan area, C. Geological
sketch map (FONTAINE et al., 1989; SUTCU, 2008) of the Hezan area in northwestern Hazro showing the locations of

the study area.

3. Lithostratigraphy and age
of the Kuran Formation

The Kuran Formation marks the beginning of
an open marine environment. At the base are
several oolitic limestone layers with benthonic
foraminifers and fragments of reptile bones (Fon-
TAINE et al., 1989). Then follows a few metres of
bio-lithoclastic packstones, the most conspicuous
horizon being a nodular red limestone in which
ammonites, belemnites and aptychi are abundant
(Fig. 2) (GUNAY et al., 1990). Occurrences of Ku-
ran limestones, stated in the literature as strati-
graphically younger than Bajocian, are usually
quite different lithologically and extend partly into
the early Valanginian. They can also be found in
places a considerable distance from the type area
of Hezan (ATALAY & BAYRAM, 1987; FONTAINE et al.,
1989). The age of the Kuran Formation at the Li-
cek section is Bathonian to Late Tithonian, which
is a rather long interval (GUNAY et al., 1990). Lo-

cally it contains a rather rich ammonite fauna,
often concentrated in few condensed beds. In his
preliminary evaluation, GUNAY et al. (1990) re-
corded diagnostic ammonoid taxa of the Cadomi-
tes and Bullatimorphites horizons which, in the
current Submediterranean ammonoid zonal sub-
divisions (ManGoLD, 1984), corresponds to the
middle Bathonian Cadomites bremeri Zone. Ac-
cording to the lithological subdivision of the study
area, our material occurs in the middle Jurassic
(Bathonian) Kuran Formation.

4. Study area, material, and methods

The studied serpulids described and illustrated
herein came from field collecting in 2019. They
were found on an articulated pholadomyid bivalve
shell from the lower part of the Kuran Formation
(Fig. 2), recovered from the south of Hezan vil-
lage (GPS coordinates: N38°19'51.68" E40°38'
21.25"), about 15 km of northwest of Hazro area
(Fig. 1B).
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Figure 2: Lithostratigraphy of the Kuran Formation (Licek section, GUNAY et al.,
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Pholadomya sp.

10 mm

1990), field views of the studied

section and bivalve-bearing beds recognized in the new stratigraphic section (Licek-2).

The Kuran Formation is dominantly a marly
limestone unit with thin bedding, and contains
some claystones, oolitic limestones and nodular
limestone beds (Licek section, GUNAY et al., 1990)
(Fig. 2). The macrofaunal content in the new sec-
tion (Licek-2) is poor; only the lower levels are
fossiliferous, while the upper levels are mainly
composed of oolitic limestone. The fossils de-
scribed here are from a marly limestone bed con-
taining bivalve-bearing levels, situated 3 m above
the base of the stratigraphic section (Fig. 2). Two
observations of the bivalves are noteworthy.
First, epifaunal cementing bivalves, in particular
gryphaeate oysters, are abundant. Second, the
large and deep infaunal suspension feeding pho-
ladomyid bivalves are very rare locally. On the
pholadomyid bivalve Pholadomya sp., serpulids
are found mostly directed towards the anterior
margin of the bivalve. All the specimens were
photographed with a Fujifilm XH2 digital camera
mounted. Studied specimens are housed at the
Sivas Cumhuriyet University Natural History Mu-
seum, Turkey (collection number CTF-SET01).

5. Systematic paleontology
Phylum Annelida LAMARCK, 1802
Class Polychaeta GrRusg, 1850
Subclass Sedentaria LAMARCK, 1818
Order Sabellida LEVINSEN, 1883
Family Serpulidae RAFINESQUE, 1815

Genus Propomatoceros WARE, 1975
Type species: Propomatoceros sulcicarinata
WaRE, 1975; Aptian (Lower Cretaceous), Faring-
don, UK.

Propomatoceros lumbricalis
(ScHLOTHEIM, 1820)
(Fig. 3A-D)

1820 Serpulites lumbricalis; SCHLOTHEIM, p. 96.
1952 Serpula cf. lumbricalis von SCHLOTHEIM; MAKOWSKI,

p. 4, Pl 2:2, 3.

1956 Serpula (Dorsoserpula) Ilumbricalis  (von
SCHLOTHEIM, 1820); PARSCH, p. 219, Pl. 20, figs.
18, 20.

2007b Propomatoceros lumbricalis (von SCHLOTHEIM,
1820); IrpoLITOV, P. 432, PI. 12, figs. 1c, 3, 6-8,
9c¢, 9d.

2022 Propomatoceros Ilumbricalis (von SCHLOTHEIM,
1820); StOWINSKI et al., Figs. 2A, 3F, 6C-F, 7A-D.

Material: Eight variably preserved specimens
from SE Turkey.

Description: Tubes rather large (up to circa
70 mm long), almost straight to strongly curved.
All tubes grow in diameter (up to 4.0 mm) at a
moderately fast rate, which seems to constant
through ontogeny. Larger tubes show a slightly
widened base. A prominent median keel on top of
the tube extends along its entire length. The keel
is rather straight in the juvenile part of the tube
but sometimes tends to undulate in the middle to
anterior part. The tube shows no peristomes.
Growth lines are weak or absent and better de-
veloped only near the median keel. The tube sur-
face is smooth. Shape of the cross section de-
pends on the ontogenetic stage, most often being
triangular to subtriangular at early ontogenetic
stages, and becoming more subcircular at later
stages. The lateral walls are becoming more con-
vex in the adult part of the tube.
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Remarks: Propomatoceros is one of the most
common fossil serpulids. It has a wide geographic
and stratigraphic range (StowiNski et al., 2022).
Its occurrence in Jurassic and Cretaceous de-
posits, combined with its conservative morpholo-
gy, which varies intraspecifically and depends on
paleoenvironment and ontogeny, hampers relia-
ble species determinations (Stowiiski et al.,
2022). The species name Serpulites lumbricalis is
historically the oldest available species name in
the genus. It was introduced by SCHLOTHEIM
(1820) for Middle and Late Jurassic specimens,
but without illustration of the type specimen.
Nevertheless, as this is the oldest available
name, and our specimens resemble the descrip-
tion of the type material, we have decided to as-
sign specimens from SE Turkey to S. lumbricalis.
ParscH (1956). IppoLiTov (2007b) validated the

Carnets Geol. 23 (5)

species status of Promopatoceros lumbricalis, and
they considered forma "/limax" of GoLbruss (1831)
its subjective synonym, a path not followed by
StowiNskl et al. (2022). Moreover, Propomato-
ceros lumbricalis sensu stricto differs from the
forma "limax" by its more prominent keel, better
developed but less common peristomes, and
smooth surface, as well as less convex lateral
walls due to a usually faster growth, all of which
fit well with the Turkish specimens.

Stratigraphic and geographic range: The
material studied herein comes from the Ba-
thonian (Middle Jurassic) of the SE Turkey. This
species was also reported from the Middle and
Upper Jurassic of Germany (ScHLOTHEIM, 1820;
PArRscH, 1956) and Poland (Stowinski et al.,

2022), and the Middle Jurassic of Central Russia
(IrpoLITOV, 2007b).

Figure 3: Propomatoceros lumbricalis (SCHLOTHEIM, 1820) encrusting anomalodesmatan bivalve Pholadomya sp.
from the Kuran Formation, Licek section, SE Turkey. A-B, apertural parts of worm tubes. C-D, proximal parts of the

worm tubes.
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6. Discussion and concluding remarks

PALEOECOLOGY

The portion of the Kuran Formation containing
this new serpulid record was formed at or near
the J30 major maximum flooding surface (168
Ma) of SHARLAND et al. (2004). The Kuran Forma-
tion was deposited on a shallow shelf near the
paleoequator on the southwestern margin of the
Tethys Ocean. General lithology of lower part of
the Kuran Formation is characterized by marly
limestones, oolitic limestones and claystones.
Thus, the sea bottom of this part of the basin
must have been covered with either calcareous
mud or clay mud in the Middle Jurassic. Usually
shells of epifaunal bivalves serve as benthic
islands for serpulids providing them with hard
substrate in an otherwise soft bottom environ-
ment. In contrast, one would not expect to see
encrusting serpulids on deep infaunal bivalves.
However, Pholadomya is a deep-infaunal bivalve
(SzTAINER, 2020). Thus, there are two alternative
scenarios. It can be argued that the bivalve was
encrusted post mortem, after the shell was ex-
humed. In this scenario the orientation of the
serpulid tubes towards the shell margin is acci-
dental: In seven out of eight larger serpulid
tubes, apertures are directed towards the ante-
rior margin of the bivalve. It can be assumed that
the orientations of the serpulid apertures were
not controlled by the water and food flow generat-
ed by the living bivalve. Alternatively, the serpu-
lids must have somehow managed to colonize liv-
ing bivalves, but this seems very unlikely consid-
ering the great burrowing depth of Pholadomya
(SztaNER, 2020). The serpulid tubes on the Pho-
ladomya are slightly abraded post mortem, indi-
cating that the waters were somewhat turbulent.

PALEOBIOGEOGRAPHY

The majority of all known Middle and Upper
Jurassic calcareous polychaete communities are
described from Europe, including the European
part of Russia (e.g., Pucaczewska, 1970; JAGER et
al., 2001; RabwafskA, 2004; IppoLiTov, 2007a, b;
Koct et al., 2019; BReToN et al., 2020; Koci & F6-
zy, 2022; StowiNski et al., 2022). Except for some
older studies (e.g., PARSCH, 1956), the majority of
reports on Jurassic serpulids dealt with assem-
blages coming from single stratigraphic intervals
(e.g., IrpoLiTOV, 20072, b). Nine serpulid and sa-
bellid species, mainly encrusting brachiopod
shells and remains of sponges, were described by
Koct et al. (2019) from the Oxfordian (Upper Ju-
rassic) of the Czech Republic. The European Ju-
rassic serpulid associations are rather diverse
(PArRsCH, 1956; SrowiNski et al., 2022) and also
include calcareous sabellids of the genus Glome-
rula (StowiNski et al., 2022). Propomatoceros is
one of the most common serpulid genera in the
European associations (PArRscH, 1956; JAGER &
LAaNG, 2017; Koct et al., 2019; Koci & Fézy, 2022;
StowiNsk et al., 2022). The calcareous polychaete

associations outside Europe which are situated
relatively closest to SE Turkey are those of Middle
Jurassic (Upper Callovian) Matmor Formation in
Israel, which in turn is the closest to the equator
among the known Middle Jurassic tubeworm as-
sociations (VINN & WiLson, 2010). In contrast, all
European Jurassic basins were and are located in
a considerably wide distance north of the equa-
tor. The Matmor Formation association differs
from European associations by high dominance of
the species of sabellid genus Glomerula and the
presence of the genus Vermiliopsis. On the one
hand, such differences might indicate that warm
climate fit especially well with the ecology of the
opportunistic Glomerula. On the other hand, Ver-
miliopsis might have originated in the warm
equatorial, shallow seas before its further dis-
persal towards higher latitudes (VINN & WILSON,
2010; Stowinskr et al., 2022). It is surprising that
Glomerula is missing in the studied sample from
SE Turkey considering the paleogeographic prox-
imity to Israel. Glomerula has previously been re-
ported from the early Jurassic of the Ankara re-
gion of Central Anatolia (OkAN & HOSGOR, 2007).
Thus, the lack of Glomerula is most likely an arti-
fact of sampling. Alternatively, it could have had
a more patchy environmental distribution in the
equatorial zone of the Tethys. Nevertheless, Pro-
pomatoceros occurs in the Matmor Formation of
Israel, though it could not be affiliated with P.
lumbricalis with certainty. Thus, it is likely that
the genus Propomatoceros was not common only
in European tropics but also in the very equatorial
zone of Tethys Ocean.
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