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Abstract—Capshaped gastropods are first identified in Upper Jurassic and Lower Cretaceous sections of
northern East Siberia. They belong to three new genera of the subclass Pectinibranchia (Boreioconus gen.
nov., Nixepileolus gen. nov., and Taimyroconus gen. nov.), which are identified at the species level
(B. bojarkensis sp. nov., N. depressus sp. nov., T. zakharovi sp. nov.), and several species with the open nomen
clature. The genus Taimyroconus attributed to the family Calyptraeidae is considered as an ancestral form of
the genus Crepidula. The stratigraphic position of each taxon is determined for several sections. The facies
confinement, habitat conditions, and ethology of defined genera are considered with the analysis of their geo
graphic distribution.
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INTRODUCTION
The systematic investigations of the taxonomic
composition of fossil marine invertebrates in Jurassic
and Lower Cretaceous sections of northern areas of
Siberia initiated at the end of the 1950s and beginning
of the 1960s are still in progress, although they are now
less intense as compared with the previous period.
They resulted in the thorough study of practically all
fossil cephalopod mollusks (ammonites and belem
nites), most bivalves, and a substantial share of gastro
pods. Brachiopods were subjected to monographic
description. The investigations included also the analy
sis of both microzoofossils (foraminifers, ostracods,
radiolarians) and microphytofossils (dinocysts, prasi
nophytes). The paleontological analysis was accompa
nied by stratigraphic, sedimentological, and paleogeo
graphic investigations. They were culminated in
development of zonal (or even infrazonal) scales on
the basis of many fossil groups, which form a set of
parallel scales that provide detailed chronological suc
cession of beds and members. The available chronos
tratigraphic basis makes it possible to solve both geo
logical and various paleontological problems. One of
the important paleontological problems is connected
with the further study of taxonomic diversity of the
Arctic marine biota in the Mesozoic Era and specifi
cation of regional zoning within the Arctic paleogeo
graphic realm established a halfcentury ago (Saks
et al., 1971). This work contributes to the solution of

these problems. Three new genera of capshaped gas
tropods, two of which are now considered to be
endemic to the Arctic region in the Late Jurassic and
Early Cretaceous, are described.
MATERIALS AND METHODS
The collection of capshaped gastropod shells con
sisting of over 40 specimens originates from Upper
Jurassic and Lower Cretaceous sections of the Kha
tanga Depression (Kheta River basin: Boyarka, Levaya
Boyarka, Bol’shaya Romanikha rivers) and Taimyr
Peninsula (Byrranga Mountains, DyabakaTari River,
Leningradskaya River basin, Kamennaya River)
(Fig. 1). The fossils were collected during three inter
disciplinary field expeditions (1961, 1963, 1964) orga
nized by the Institute of Petroleum Geology and Geo
physics, Siberian Branch, USSR Academy of Sci
ences; Science Research Institute of Arctic Geology
(NIIGA); and AllUnion Research Institute of Geo
logical Prospecting (VNIGRI). The bedbybed study
of sections was accompanied by sedimentological and
taphonomic observations for reconstructing deposi
tional and fauna habitat environments (Zakharov,
1966a, 1995; Zakharov and Yudovnyi, 1974). The beds
indicated in descriptions of taxa are shown in sections
illustrated in (Zakharov, 1970; Mesezhnikov, 1984):
section of the middle Volgian Substage, Dorsoplanites
maximus Zone at the Kamennaya River (Zakharov,
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Fig. 1. Schematic location of Jurassic and Cretaceous sections in northern East Siberia with capshaped gastropods. (1) Levaya
Boyarka River; (2) Boyarka River; (3) Bol’shaya Romanikha River; (4) DyabakaTari River; (5) Kamennaya River, a tributary of
the Leningradskaya River.

1970, fig. 20); Upper Jurassic–Lower Cretaceous sec
tion in the Boyarka River basin (Zakharov, 1970,
fig. 27); lower Valanginian sections at the Bol’shaya
Romanikha River (Zakharov, 1970, fig. 28); section of
the middle Volgian Substage at the DyabakaTari River
(Mesezhnikov, 1984, fig. 19).
STRATIGRAPHIC AND GEOGRAPHIC
DISTRIBUTIONS OF CAPSHAPED
GASTROPODS
The earliest finds of capshaped gastropods origi
nate from the integrated Upper Jurassic section
located at the Levaya Boyarka River of the Kheta River
basin in the eastern part of East Siberia (Fig. 2). The
new genus Taimyroconus is found in the Oxfordian–
Kimmeridgian Amoeboceras ravni boundary zone and
lower Kimmerigian Pictonia involuta Zone and Rase
nia pseudouralensis Subzone of the Rasenia evoluta

Zone (Opornyi…, 1969). The sections at the Dyabaka
Tari River (central Taimyr Peninsula) yielded Nixipile
olus gen. nov. found in the Dorsoplanites ilovaiskii and
D. maximus zones of the middle Volgian Substage,
Taimyroconus gen. nov. recorded in the same zones
and overlying Taimyrosphinctes excentricus Zone,
and a form resembling Boreioconus species from the
Dorsoplanites ilovaiskii Zone represented by two
internal casts (“Boreioconus” sp. nov.). Fragments of
shells probably belonging to the genera Nixipileolus
and Taimyroconus are registered in the middle Volgian
section (Dorsoplanites maximus Zone) at the Kamen
naya River (Leningrdskaya River basin, northern
Taimyr) (Zakharov, 1970, fig. 20). The most diverse
assemblage of capshaped gastropods was discovered
in Lower Cretaceous (Valanginian and lower Hau
terivian) sections of the Kheta River basin. This strati
graphic interval yielded type species of two new gen
era: Boreiconus bojarkensis occurring through the
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Fig. 2. Stratigraphic distribution of capshaped gastropod genera through zones in Upper Jurassic and Lower Cretaceous sections
of northern East Siberia. (1) Sands and sandstones; (2) silts and siltstones; (3) genus Taimyroconus; (4) genus Boreioconus;
(5) genus Nixipileolus.
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entire Valanginian section and Nixipileolus depressus
from the lower Valanginian Neotollia klimovskiensis
and Siberites ramulicosta zones at the Boyarka River,
the right tributary of the Kheta River. The lower Hau
terivian interval of this section is characterized by a
single Nixipileolus specimen similar to the species
N. depressus. The genus Taimyroconus passes from the
Upper Jurassic to the Lower Cretaceous strata. Single
specimens of this genus are found in the lower Valang
inian sections (Neotollia klimovskiensis Zone) at the
Boyarka and Bol’shaya Romanikha rivers.
Thus, the stratigraphic range of capshaped gastro
pods encompasses the uppermost Oxfordian to basal
Hauterivian stages. Their finds both in abundance and
in taxonomic diversity are extremely irregular through
the section. For example, a significant fraction of
40 specimens available in the collection belong to a
single species: Taimyroconus zakharovi from the upper
Oxfordian–lower Kimmeridgian Amoeboceras ravni
Zone. Most finds of individual species within ammo
nite zones are represented by one or several specimens.
Capshaped shells are missing from the upper Kim
meridgian, lower Volgian and upper Volgian substages,
and Boreal Berriasian (Ryazanian Stage) (Fig. 2).
Taking into consideration the aforesaid, the signifi
cance of this Gastropoda family for stratigraphic pur
poses is for now uncertain.
FACIES CONFINEMENT
AND HABITAT CONDITIONS
The sedimentological and paleoecological fea
tures indicate extremely or relatively shallowwater
habitat environments of capshaped gastropods in
the Late Jurassic epicontinental seas of northern East
Siberia (Fig. 3). For example, abundant Taimyroco
nus remains found in the lower Kimmeridgian sec
tion at the Levaya Boyarka River (Kheta River basin)
originate from finegrained poorly sorted sands and
glauconite–leptochlorite calcareous sandstones with
coquina lenses consisting of isolated bivalve shells
and fragments (Opornyi…, 1969, pp. 25–26). Accu
mulations of vertically arranged large Pectinidae and
rare Ostrea shells are observable along the strike of
this bed. Such “rose”type accumulations in recent
seas are formed in the highenergy hydrodynamic
zone (Zakharov, 1966a, p. 47). Substantially less
abundant Taimyroconus and Nixipileolus representa
tives found in coquinas dwelt in hydrodynamically
similar, although calmer, conditions of a sea bay in
the northern Taimyr Peninsula (Zakharov, 1966a,
p. 139; 1995, p. 90). The genera Nixipileolus, Boreio
conus, and Taimyroconus populated approximately at
the same time (middle Volgian) coastal biotopes of
the Yenisei–Khatanga seaway in the northern (cen
tral Taimyr) part of the peninsula in the Dyabaka
Tari River basin, the left tributary of the Verkhnyaya
Taimyra River. This area was likely dominated by
relatively soft sediments populated by diverse large

bivalve forms (Pectinidae, Ostrea, Isognomon, Oxit
oma, and others), which served as a substrate for cap
shaped gastropods (Fig. 4).
For interpreting habitat conditions of capshaped
gastropods during the Early Cretaceous, it is reason
able to use the results of interdisciplinary facies inves
tigations in the Valanginian–basal Hauterivian section
in the Boyarka and Bol’shaya Romanikha river basins
(Fig. 3a). This interval of the Boyarka River section
composed mostly of sands with subordinate silt beds
and thin coal seams is subdivided into 54 members
attributed to nine elementary facies united into four
complexes: lagoonal, lagoonal–marine, shallow
marine to moderately deep, and internal relatively
deep facies of the basin (Zakharov and Yudovnyi,
1974). Almost all finds of capshaped gastropods
appeared to be confined to elementary facies of three
types: lagoonal–marine facies of submarine sandy
swells (Taimyroconus, Nixipileolus), sandy (Boreioco
nus, Taimyroconus) and muddy (Nixipileolus, Boreio
conus, Taimyroconus) facies of marine shoals. Only a
single specimen of the Nixipileolus form is found in the
muddy facies of open lagoons (Fig. 3b).
These observations over the habitat depths of cap
shaped gastropods are of great significance. At the same
time, this parameter may be estimated only qualitatively
and by itself cannot be considered as decisive for
benthos dispersion. Nevertheless, the depth controls to
a significant extent main parameters of the medium:
temperature, salinity, hydrodynamics, and, conse
quently, substrate type, pH, illumination, and, indi
rectly, quality and quantity of nutrients. The paleoeco
logical analysis of marine Late Jurassic and Early Cre
taceous invertebrates allowed an assumption of
relatively high water temperatures in the Khatanga sea
way close to subtropical values (Saks and Nal’nyaeva,
1964; Zakharov, 1966a). The subsequent study of stable
oxygen isotopes revealed that average annual water tem
peratures in the Khatanga seaway were as high as 13–
18°C (Zakharov, 1994; Zák et al., 2011; Dzyuba et al.,
2013; Zakharov et al., 2014). Very high generic and spe
cies diversity of stenohaline mollusks (cephalopods,
bivalves, gastropods), brachiopods, benthic and plank
tonic microzoofossils (foraminifers, radiolarian), and
microphytofossils (dinoflagellates) in the upper Oxfor
dian–Valanginian interval implies dominant normal
salinity in the basin. The quantitative assessment of
salinity by the Rucker–Valentine method yielded values
ranging from 30 to 36‰ in the Early Cretaceous Kha
tanga sea (Zakharov and Radostev, 1975).
ˆ
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ETHOLOGY OF CAPSHAPED GASTROPODS
The ethology of Late Jurassic–Early Cretaceous
capshaped gastropods is derived from comparison
with recent representatives of the same families and
taphonomic observations along geological sections.
The feature in common for all the described genera is
the mode of their attachment to the solid substrate:
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Fig. 3. (a) Schematic lithological–paleogeograpic map of the Yenisei–Khatanga seaway in the early Valanginian time (Neotollia
klimovskiensis phase) (Zakharov and Yudovnyi, 1974, fig. 12 modified); (b) generalized model of the bathymetric profile across
facies zones of the Late Jurassic–Early Cretaceous Khatanga sea; the model shows the confinement of capshaped gastropods to
particular facies. (1) Middle sublittoral settings; (2) upper sublittoral settings away from the shore (a) and close to the shore (b);
(3) land; (4) sand; (5) sandy silt; (6) silt; (7) clay, (8) genus Taimyroconus; (9) genus Boreioconus; (10) genus Nixipileolus.
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Fig. 4. Young Boreioconus on the shell of Camptonectes (McLearnia) imperialis (Keyserling) (Zakharov, 1966b, plate 6, fig. 2),
Boyarka River, Outcrop 13; lower Valanginian, Neotollia klimovskiensis Zone. Natural size. The shell surface exhibits distinct
boundary of the gastropod grazing area (arrows).

like their recent analogs, they adhered to the substrate
by podium.
The Taimyroconus ethology may be reconstructed
by analogy with recent Crepidula representatives char
acterized by the same shell habit. This genus is
accepted as being the ancestral taxon or the Crepidula
fornicata group (Linnaeus, 1758) and the Taimyroco
nus ecology is interpreted using the data on ecology of
presentday Crepidula forms (Fretter and Graham,
1962). It may be assumed that the Taimyroconus forms
were most likely sestonophagous organisms. The sig
nificant size range of fossil shells implies their habitat
in the form of groups on hard substrates (for example,
on shell valves). Unfortunately, no Taimyroconus spec
imens are found in their intravital position.
As for the Nixipileolus and Boreioconus genera, the
holotypes of both identified species were found
attached to Camptonectes (Maclearnia) imperialis shells
(Figs. 4, 5; Plate II, figs. 3b, 6a–6d). The following
ethological properties are possible for these organisms:
they were either sessile forms, which adhered to the sur
face of the pectinid valve and filtered suspended partic
ulate matter, or scrapers of microalgae, bacteria, and
other food material from the surface of different objects,
including bivalve shells. For feeding, they most likely
had to move between shells of pectinids, which densely
populated the bottom surface (Zakharov, 1966a,
figs. 10, 22). It is conceivable that after their “pastur
ing” the organisms returned to their previous place,

similar to recent Patella Linnaeus, 1758 representatives
(Fretter and Graham, 1962, p. 498). At the same time,
the third ethological mode is possible for Nixipileolus
forms: commensalism on Maclearnia specimens. This
mode is even most probable as compared with traveling
in search of food. The presentday Capulus ungaricus
(Linneaus, 1758) is frequently attached to bivalve shells
(Pecten, Chlamys, Monia, etc.). Using its long beak, this
organism may capture food particles from their mantle
cavity (Fretter and Graham, 1962, p. 506). In such a sit
uation, Capulus specimens remain at the same place for
a long time to leave a dissolved concentric scar. Two
Nixipileolus specimens are found in their intravital
positions on Maclearnia shells with eroded concentric
scars beneath them (Fig. 5). It should be noted that
these Nixipileolus specimens originate from lower Val
amginian finegrained sands (Boyarka River), where
they occur together with many other invertebrate fos
sils buried in their intravital positions such as bivalves,
brachiopods, bryozoans, worms, and foraminifers,
which were commensal organisms like Nixipileolus
forms (Zakharov, 1966b, plates 1–6).
Biogeographic significance of capshaped gastro
pods. The Upper Jurassic and Lower Cretaceous sec
tions with finds of capshaped gastropods are located
in the Kheta River basin of the Taimyr Peninsula. In
the Kimmeridgian, Volgian, Boreal Berriasian (Rya
zanian), Valanginian, and early Hauterivian ages, this
region was an element of the North Siberian Province
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of the Arctic paleozoogeographic region (Saks et al.,
1971). The peculiar features of the taxonomic compo
sition (mainly endemism) of invertebrates at the spe
cies level among ammonites (Mesezhnikov, 1984;
Shul’gina, 1967), belemnites (Saks and Nal'nyaeva,
1964, 1966), several supraspecies taxa among bivalves
(Zakharov, 1966a, 1970), and brachiopod family Bor
eiothyridae (Dagis, 1968) served as a basis for ranking
the Arctic biochorema as a paleobiogeographic region
at the initial stage of investigations (in the 1960s). Only
later were endemic species and genera discovered and
described among the abovementioned groups and
gastropods (Beizel, 1983), radiolarians (Bragin,
2009), and dinoflagellates (Nikitenko et al., 2008).
The degree of domination of some groups, particularly
among cephalopods, which never dominated in the
BorealAtlantic and BorealPacific paleobiogeo
graphic realms, were taken into consideration as well.
Peculiar capshaped gastropods with the median
septa described in this work, which were first (in the
1960s) conditionally attributed to the family Calyp
traeidae (Saks et al., 1971, p. 194) and known only
from the Soviet Arctic region, were considered as
being endemic molluscan taxa of the Arctic biogeo
graphic region. Our investigations show that the previ
ous assumption of endemism of capshaped gastro
pods appeared to be to a significant extent valid and
this group provides additional evidence for the high
biogeographic rank of the Late Jurassic and Early Cre
taceous Arctic biotas.
MORPHOLOGY OF CAPSHAPED
GASTROPOD SHELLS
The evolution of gastropods was accompanied by
the appearance of forms with capshaped shells in
their different groups. Their ancestral forms differed
from each other in anatomy and shell appearance;
therefore, the capshaped patterns of shells and their
development were also different. This process resulted
in different structure of shells in different capshaped
gastropods.
Before going to interpretation of morphological
features in fossils in question, let us briefly review the
morphology of recent gastropods with capshaped or
alike shells. Inasmuch as specimens from our collec
tion demonstrate no features indicating foramens
and notches, such gastropods were omitted from this
consideration. Most descriptions were provided by
A.V. Guzhov when he studied shell collections stored
at the Zoological Museum of Moscow State Univer
sity and Zoological Institute of the Russian Academy
of Sciences.
Cyclobranchia (Figs. 6a–6c). In Lotiidae,
Acmaeidae, Nacellidae, and Patellidae representa
tives, the shell is shaped as a rounded to elongated cap
covered by radial ornamentation or, less commonly,
growth lines. The umbo is displaced to a variable
extent to the anterior edge of the shell, being inclined
STRATIGRAPHY AND GEOLOGICAL CORRELATION
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Fig. 5. The structure of the Camptonectes (McLearnia) bre
viauris valve beneath Nixipileolus sp. 1 aff. depressus sp.
nov. (PIN, specimen 5524/17 (57 mm wide), Dyabaka
Tari River, Outcrop 8, Bed 1; middle Volgian Substage,
Dorsoplanites ilovaiskii Zone). Concentric circles (C) are
traces of erosion on gastropod shell; arcuate lines (L) are
growth lines on the shell.

anteriorly in some specimens. The spirally coiled stage
is missing. On the inside, the shell is regularly conical
with the ringshaped impression in the middle of the
shell height and parallel to its anterior edge. It consists
of the posterior wide horseshoeshaped impression,
which comprises approximately 80% of the shell cir
cumference and widens at the anterior ends, and the
narrow pallial arcuate anterior impression, which
passes between ends of the posterior impression. In
large specimens, the posterior impression may be
divided into several segments formed by separate
bunches of the muscular complex. For example, in
Cellana testudinaria (Linnaeus), it consists of the pos
terior twin segment (formed by two partly separated
muscular bunches) and 12 lateral segments with the
posterior penultimate one also being germinate.
Pectinibranchia
Capuloidea. Capulidae (Fig. 6d–6f). In Capulus
Montfort, 1810, the shell is close to conical in shape
with the umbo strongly inclined posteriorly and
slightly sideways. The shell surface is covered by
growth lines or ornamentation diverging in a fan man
ner from the umbo. The short plate, which is formed
on the inside beneath the umbo, becomes reduced
during development of the cap to a small ridge (for
example, from Capulus ungaricus (Linnaeus) to
C. danieli (Crosse)). The horseshoeshaped muscular
scar covers approximately 70% of the shell circumfer
ence. It is more or less well developed and passes par
allel to the lower edge of the shell. The posterior, nar
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rower part of the scar with thickened ends is located on
the upper side of the plate. A similar structure is char
acteristic of representatives of the genus Trichaman
thina, the shells of which demonstrate a large spire
coiled posteriorly and slightly sideways. On the inside,
the posterior part of the shell bears a flattened area.
The muscular scar is horseshoeshaped, but poorly
expressed.
Velutoiniodea. Velutinidae. In Piliscus commodus
(Middendorff), the shell is thinwalled, covered by
growth lines and eccentric folds, with the posteriorly
inclined umbo coiled into a small spire. The last whorl
is conical, lacking a small inside ridge on the spire
side; the muscular scar is similar to that in Capulus
representatives, although being almost invisible owing
to its poor development.
Vanicoroidea. Hipponicidae. The genus Hipponix
Defrance,1819 representatives are usually character
ized by conical shells with the straight umbo slightly
going beyond the edge of the shell, so that some shells
look like a short horn. Less commonly, the umbo is
small, displaced, and bent backward, not projecting

beyond the shell edge. Ornamentation is represented
by radial or concentric ribs or their combinations.
Sabia Gray, 1841 is characterized by a rounded cap
shaped shell with low strongly displaced and posteri
orly oriented umbo and radial ornamentation. Both of
these genera exhibit a horseshoeshaped muscular scar
located on the posterior side of the shell and becoming
thicker anteriorly. It occupies 70 and 60% of the whorl
circumference in the Hipponix and Sabia, respectively.
Neritoidea. Neritidae (Figs. 6g–6j). The Septaria
Férussac, 1807 shell is elongated, coneshaped, with an
umbo located near the posterior edge. The umbo is
coiled into a short sideways bent spire. The column is
transformed into a more or less long plate. It is located
near the lower edge of the shell, being characterized by
an even or concave anterior edge. The shell wall in front
of the plate exhibits thickened ends of the welldevel
oped horseshoeshaped muscular scar. The scar is par
allel to the shell edge. In the Late Jurassic–Early Creta
ceous Epoch, the community of capshaped neritoids
included forms of the genus Pileolus G.B. Sowerby,
1823. Their shells represent small caps usually with
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welldeveloped radial ornamentation. The umbo posi
tion varies from subcentral to strongly displaced in the
posteriorly direction. The column represents a plate
that passes near the apertural edge. It is parallel to the
lower edge of the shell with a narrow arcuate foramen in
front of the latter. The anterior edge of the plate is usu
ally concave, smooth, or dentate.
Calyptraeoidea. Calyptraeidae (Figs. 6j, 6k). In
Crepidula Lamarck, 1979 representatives, the shell is
variable in shape from earlike, coiled in the posterior
and rightward directions into a short spire (C. fornicata
(Linnaeus)), to almost flat triangle–oval (C. monoxyla
(Lesson)). Ornamentation is represented by growth
lines or threads diverging from the umbo along the
shell, with spines in some specimens. The column is
transformed into a long thin plate in the posterior part
of the shell, extending approximately to the middle of
its height. The plate may be as long as half of the shell,
usually being concave and with an anterior edge of
variable configuration. The muscular scar is either
unobservable or only with visible ends, located on the
right or both sides in the conjunction area of the ante
rior edge of the plate and wall of the shell (Hoagland,
1977).1 The Calyptraea Lamarck, 1799 representatives
are characterized by rounded conical shells covered by
concentric growth lines (C. chinensis Linnaeus) or
their shells retain spiral coiled shapes (C. calyptreifor
mis Lamarck). Trochita trochiformis (Born) is charac
terized by a shell similar to that of C. calypreifromis),
which is, however, covered by transverse ribs. The spe
cies with the maximally reduced spiral–conical struc
ture of the shell retains a column in the form of a spi
rally coiled denticle; therefore, the upper half of inter
nal casts of Calyptrea representatives demonstrates a
spiral furrow, which is left after dissolution of the col
umn. In Crucibulum Schumacher, 1817, the shell is
shaped as a rounded or oval cone with the small umbo
more or less displaced toward the posterior edge. The
shell is covered by radial threads (in some specimens
with spines) diverging from the umbo or, less com
monly, eccentric growth lines. On the inside, the shell
bears the column rudiment in the form of a vertical tri
angle or oval cone in the posterior part of the shell. The
cone is elongated transverse to the shell and its walls
join each other on the right side at an acute angle.
Peltospiroidea. Peltospiridae (after McLean, 1989).
Shells are variable in shape from earlike with a reduced
spire coiled backward to the right to elongated–coni
cal with a reduced spire, or with curved and strongly
backward displaced umbo. Ornamentation is repre
1

Owing to high diversity of muscular scars in Crepidula representa
tives, some authors propose to divide them into several genera.
For example, Marshall (2003) proposes the following genera:
Crepidula without muscular scars; Maoricrypta Finlay, 1926 with
two scars; Grandicrepidula MaLean, 1995 with the right scar. This
classification gives birth to questions because of gradual variability
of muscular fields among Crepidula s. l. species. Invalidity of sub
division of the genus Crepidula is also emphasized in several publi
cations (Hoagland, 1977; Bandel and Riedel, 1994).
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sented by rows of small spines and bladeshaped ribs
resulting from the periostracum formation. The col
umn is reduced to a short plate or transverse ridge
beneath the umbo. Some specimens bear a horseshoe
shaped muscular scar, which passes behind along the
internal side near the plate edge. Inasmuch as orienta
tion of the muscular scar is not emphasized, it may be
assumed that it is elongated anteriorly parallel to the
apertural edge as in other secondary capshaped Pec
tinibranchia representatives.
Divasibranchia
Siphonarioidea. Siphonariidae (Figs. 6l–6n).
Siphonaria G.B. Sowerby, 1823 has a round to oval
capshaped shell usually with a posteriorly displaced
umbo and covered on the outside by more or less rough
radial ornamentation. The shell edge is marked in the
right posterior by radially oriented projection of the
shell surface (frequently, the latter coincides with one
of the ribs in roughly ornamented forms). On the
inside, the projection corresponds to a radial notch. A
sinus in the anterior part of the shell encompasses
breath foramen, anus, and retractive muscular system
(Cottrell, 1911). As in patellogastropods, the muscular
scar consists of a horseshoeshaped posterior segment
thickened along edges and a narrower semicircular
anterior segment; because of the abovementioned
arrangement patterns of organs in the mantle cavity, it
is interrupted in the sinus area. Williamia Montero
sato, 1884 is characterized by a higher cone and poste
riorly overhanging umbo; its shell is covered only by
growth lines and has no distinct radial curve in the
right posterior part. The muscular scar is similar to
that in Siphonaria, although its interruption zone is
wider (Keen and Coan, 1974, p. 18).
Incertae sedis. Anisomyon Meek et Hayden, 1860
(Fig. 7). Sohl (1967), who investigated the external
and internal shell morphology of A. borealis (Morton,
1842), A. centrale Meek, 1871, and A. patelliformis
(Meek et Hayden, 1856) (type species of the genus),
attributed this Cretaceous genus to siphonariids. At
the same time, the arrangement of muscular scars and
some peculiarities in the internal surface of a shell dif
fer substantially from these features in recent Sipho
nariidae. The author illustrated the morphology of
these species by drawings of muscular scars (Sohl,
1967, p. B37, fig. 10; this work, Figs. 7a–7c). The
drawings are made using specimens illustrated in the
same work: A. borealis (Sohl, 1967, pl. 8, figs. 9, 10, 12,
13, 15); A. patelliformis (Sohl, 1967, pl. 11, figs. 12, 13,
16); A. centrale (Sohl, 1967, pl. 10, figs. 7, 8, 10–12).
The drawings proposed for A. centrale with the chaotic
changes in the thickness and orientation give rise to
doubts in their interpretation. The photographs offer
the opportunity to trace changes of scars in the first
two species. All shells exhibit the umbo distinctly dis
placed to the shell edge. All the species in drawings
with the displaced umbo are characterized by the well
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Fig. 7. Reconstruction of muscular scars for the genus Ani
somyon (Sohl, 1967, modified). (a) Anisomyon centrale
Meek, 1871; (b) Anisomyon borealis Morton, 1842; (c) Ani
somyon patelliformis Meek et Hayden, 1856; (d, e) drawing
of the posterior scar on shells of A. centrale. (a–c) Taken
from (Sohl, 1967, p. B39, fig. 10); (d, e) taken from (Sohl,
1967, pl. 10, figs 7, 13). (×) umbo; (D) diastema; (CS) col
umellar scar; (AP) anterior part of the shell; (PS) pallial scar.

developed anterior pallial impression, which is located
on the side with the displaced umbo. Such a position is
characteristic of patellogastropods, not siphonariids.
The anterior scar in A. borealis and A. patelliformis is
substantially wider as compared with that in recent
patellogastropods and siphonariids. In A. centrale, the
scar passes immediately near the apex of the internal
shell surface, while in A. patelliformis it crosses (!) the
latter, which is also unusual. In addition, the species
are highly different in the internal morphology:
A. patelliformis exhibits no radial ornamentation;
A. borealis has several radial ridges extending to the
end opposite to the umbo; A. centrale has radial fur
rows oriented in the opposite direction in addition to
ridges. No radial elements similar to those in A. cen
trale and A. borealis are known either in patelligas
tropds or in siphonariids.
The review of Jurassic and Cretaceous capshaped
gastropods demonstrates the extreme scarcity and
incompleteness of the data. Four groups of capshaped
gastropods may be defined in addition to more or less
undoubted patellogstropods. The first group unites
capshaped shells barren of muscular scars: Berlieria
Loriol, 1903 (Late Jurassic), Brunonia G. Müller,
1898 (Late Cretaceous), Gigantocapulus Hayami et
Kanie, 1980 (Late Cretaceous). Some of such shells
demonstrate peculiar radial structures: Rhytidopilus
Cossmann, 1895 (Late Jurassic), Pseudorhytidopilus
Cox, 1960 (Jurassic). The second group includes spe
cies attributed to the genus Anisomyion. The third
group is represented by species of the genus Pileolus.
The morphological features of the last two genera are
discussed above. The last group includes internal casts
of shells, some of which bear muscular scars. They

may belong to any of the abovementioned groups,
since neither shells nor scar patterns are known. Dur
ing their description, these forms were attributed to
known recent and fossil genera, mostly to patellogas
tropods.
Thus, gastropod species with the shell close to the
capshaped one bear the posterior muscular scar
shaped as a horseshoe with widened anterior ends.
Patellogastropoda and Siphonarioidea shells are char
acterized also by a narrow arcuate anterior (pallial)
scar. At the same time, the posterior scar in Siphonar
ioidea representatives is shortened on the right side or
has a diastema. Patelloidea, Lottoidea, and Siphonar
ioidea shells have no projections or plates except for
the radial sinus in Lottoidea representatives. Other
gastropods retain a rudimentary column in form of a
plate or elevation located in the posterior part of the
shell. The shell umbo is anteriorly and posteriorly dis
placed in patellogastropods and other groups, respec
tively; i.e., the ends of the posterior muscular scar are
oriented toward the umbo in the first group and in the
opposite direction in the others. From other Pectin
branchia representatives, Neritoidea differ in the posi
tion of the plate close to the apertural edge of the shell.
INTERPRETATION OF FOSSIL MATERIAL
Shells attributed to the new genus Taimyroconus are
characterized by a welldeveloped spire coiled posteri
orly and displaced to the right. It projects beyond the
posterior edge of the shell. The shell surface is covered
by eccentric growth lines. The last whorl is cone
shaped with its internal space crossed in the posterior
part by a downward inclined plate. Some most com
plete casts demonstrate that the plate projects for
approximately 40% of the shell length. The casts bear
traces of the muscular scar. They are represented by
widened ends of the scar located on the wall of the
shell above the plate. The scar terminates close to the
junction of the plate with the wall of the shell and its
ends extend forward and slightly upward. It seems that
the muscular scar crossed strictly transverse to the
plate as in all the abovementioned recent gastropods
with a similar shell. At the same time, in contrast to
them, the muscular scar in the genus under consider
ation is located away from the plate edge and, thus, is
completely hidden under the plate.
Externally, the Taimyroconus shells resemble recent
Crepidula (group 1, after Holland, 1977; for example,
C. fornicata Linnaeus, 1758). In our opinion, the sim
ilarity of fossil remains to recent Crepidula representa
tives is determined by their close ecology and ethology.
Differences in the patterns and position of the muscu
lar scar indicate the convergence of their external sim
ilarity. In Crepidula s. s., the muscular system was
attached to the upper side of the plate along its anterior
edge (with the larger and smaller bunches being
attached to its right and left sides, respectively). With
development of the muscular system, the muscular
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Fig. 8. Muscular scars of capshaped gastropods. (a–c) Taimyroconus zakharovi sp. nov., PIN, holotype specimen 5524/2: (a) right
lateral view, (b) left lateral view, (c) view from above; (d) Boreioconus bojarkensis sp. nov., PIN, holotype specimen 5524/1; (e) Nix
ipileolus depressus sp. nov., PIN, holotype specimen 5524/3. (×) umbo; (solid line) contours of the specimen and slits left by dis
solved plates visible on the internal cast; (black dashed line) contours of preserved shell; (speck fill) shell remains; (without fill) sur
face of the internal casts; (black fill) visible contours of muscular scars; (gray fill contoured by dashed line) assumed hidden areas
of muscular scars; (white dashed line) boundary between scars of particular muscular bunches; (arrows) observable anterior bound
aries of plates.

scar extended along the whole edge of the plate and
then to the wall of the shell in front of the right end of
the plate and, subsequently, in front of its left end. In
Taimyroconus, the muscular scar is developed in
accordance with the last variant, although the attach
ment area is displaced posteriorly (Figs. 8a–8c). Such
a position of the plate is likely explained by its down
ward incline, while in Crepidula the plate is subparallel
to the lower edge of the shell.
In the family Calyptraeidae, the capshaped aspect
of the shell is likely determined by two modes of
reduction of spiral coiling of the shell: (1) without
changes of the coiling axis and (2) with the displace
ment of its incline relative to the horizontal plane.
Owing to these peculiarities, the spire and inner wall of
the whorl (column) are reduced in different ways. In
shells developing in accordance with the first reduc
tion mode, the umbo retains its subcentral position
and the column becomes reduced up to a triangular
STRATIGRAPHY AND GEOLOGICAL CORRELATION

vertical cone (Crucibulum) or curved denticle (Calyp
traea). In shells with the second reduction mode, the
spire is displaced backward and the column is turned
into a curved plate (Crepidula). Hoagland (1977) con
siders Trochita Schumacher, 1817, which has a spirally
coiled column, as being the parental genus. In his
opinion, this genus gave birth to Calyptraea with the
column variable in shape from spirally coiled to denti
cleshaped. Crucibulum and Crepidula are considered
as its descendants that realized different modes of the
transition to capshaped shells.
There are two versions of the Taimyroconus taxo
nomic position. According to the first one, Taimyroco
nus represents a final form that originated from an
unknown Jurassic ancestor and yielded no descen
dants, although because of the similar mode of life it
acquired a shell convergent with that of Crepidula.
According to the second version, Taimyroconus could
be a taxon which gave birth to Cenozoic Crepidula. In
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such a situation, the assumption of Crepidula origin
from Calyptraea is invalid, and calyptreids should be
divided in two groups independently evolving for a
long time. In the Description section, Taimyroconus is
attributed to the family Calypraeidae.
Several specimens attributed to the new genus Nix
ipileoulus are the most similar to Taimyroconus repre
sentatives. Unfortunately, our collections include no
preserved shells of this genus, although their internal
casts bear distinct traces of muscular scars and fissure
left by the platy column. In contrast to Taimyroconus,
the spire of Nixipileolus shells is strongly reduced;
therefore, the umbo of the shell occupies the central
position, being significantly displaced toward the pos
terior edge. The plate is less distinct and less inclined;
therefore, the muscular scar is displaced forward. Its
posterior part occupied the upper side of the plate
along its anterior edge, while anterior ends are located
on the wall of the shell next to the plate (Fig. 8e). The
scar exhibits strong asymmetry between the crescent
long narrow left and short wide right ends. The phylo
genetic lineage in the genus Nixipileolus from the mid
dle Volgian to early Hauterivian demonstrates a ten
dency for spire reduction, which results in shortening
of the septa, decrease in its incline, and decrease in
size and degree of the umbo development. By its fea
tures, Nixipileolus resembles none of the known gen
era: it may only be assumed that available fossils repre
sent Pectinibranchia incertae sedis remains. The high
position of the plate relative to the lower edge of the
shell provides grounds for excluding relations between
Nixipileolus and Neritidae representatives.
Other specimens are represented by circular caps
with the central or slightly backward displaced apex
covered by eccentric growth lines. The internal casts
bear traces of strong muscular scars, which encompass
80% of the cone circumference (Fig. 8d). The muscular
scar in the posterior part of the cap is narrower and
crosses a more or less distinct depression; the posterior
ends of the scar are widened and rounded. The scar is
located in the middle of the cap height or slightly above.
The observable features correspond ideally to their
counterparts in Pectinibranchia taxa with the second
arily capshaped shell. Unfortunately, it is impossible to
attribute these specimens to any known fam
ily/suprafamily. The presence of similar capshaped
forms in different families of recent and Cenozoic gas
tropods implies that such a morphotype was repeatedly
formed in phylogenetically distant groups. Unfortu
nately, no recent or fossil genera with such shells are
known to us from the literature. Therefore, in this work,
they are attributed to the new genus Boreioconus.
The last small group is represented by lowconical
shells. The umbo is small, displaced, and bent back
ward. On the inside, short distinct elevation is devel
oped under the umbo. The muscular scar is horse
shoeshaped, mostly hidden under remains of the
shelly layer. It is conceivable, that these remains
belong to an additional gastropod genus, although

fragmentary material hampers the adequate descrip
tion of the new taxon. In the Description section, it is
presented as “Boreioconus” sp. nov.
PALEONTOLOGICAL DESCRIPTION
C L A S S GASTROPODA
SUBCLASS PECTINIBRANCHIA
BLAINVILLE, 1814
Genus Boreioconus Guzhov, gen. nov.

Name
of
the
g e n u s: from βоρειоς
(Greek)—north; and κοωος (Greek)—cone. Male.
Ty p e s p e c i e s: Boreioconus bojarkensis sp. nov.;
Lower Cretaceous, Valanginian; Russia, northeastern
Siberia.
D i a g n o s i s. Shell large, capshaped, moderately
thick, with umbo position changing from subcentral to
posteriorly displaced. Spire reduced. The area under
the umbo on the inside of the shell is occupied by
transverse elevation, which served for attaching the
retractive muscular system. Ornamentation repre
sented by vague eccentric wrinkles, which are never
theless seen on the inner surface of the shell. Muscular
scar well developed, horseshoeshaped. It passes
slightly above the middle of the shell height, being ori
ented parallel to the apertural edge, and encompasses
approximately threefourths of the cap circumference.
C o m p o s i t i o n. Type species.
Boreioconus bojarkensis Guzhov, sp. nov.
Plate I, figs. 1–3.

N a m e o r i g i n: after the Boyarka River.
H o l o t y p e: PIN RAS, specimen 5524/1 (Plate I,
fig. 1; Fig. 8d); Russia, northern East Siberia, Boyarka
River (a right tributary of the Kheta River), Outcrop 4;
Lower Cretaceous, Valanginian.
D e s c r i p t i o n. Shell large, up to 7–8 cm long,
conical, with the subcentral umbo. Spire unobserv
able. The angle of the cap cone is approximately
100°–110°. Surface of the shell is covered by eccentric
smoothed wrinkles and growth lines. Muscular scar
horseshoeshaped, distinct, occupies 80% of the shell
diameter, and passes slightly above the middle of the
shell height. Behind the apex, it is located on the vague
transverse elevation. Owing to the dextral coiling
mode, the right side of the scar, particularly its poste
rior part, is lower as compared with its left half. Eleva
tion is also more distinct on the right side.
D i s t r i b u t i o n. Lower Cretaceous, Valangin
ian; Russia, northeastern Siberia.
M a t e r i a l. Lower Cretaceous, Valanginian,
Neotollia klimovskiensis Zone: Boyarka River, Out
crop 14, Bed 4 (single specimen, internal cast); Pro
polyptychites quadrifidus Zone: Bol’shaya Romani
kha River, Outcrop 129 (single specimen, internal
cast), Outcrop 133 (two specimens, shell and internal
cast); Sibirites ramulicosta Zone: Boyarka River, Out
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crop 4, Bed 4 (single specimen, shell fragment); Out
crop 6, Bed 7 (single specimen, internal cast); lower
Valanginian: Boyarka River, Outcrop 4 (talus), Out
crop 6, Bed 7 (single specimen, internal cast); lower
Valanginian: Boyarka River, Outcrop 5, Beds 8 and 9
(single specimen, internal cast); Valanginian: Boyarka
River, Outcrop 4 (talus) (single specimen, internal cast
with shell fragments), Outcrop 7 (talus) (single speci
men, internal cast).
“Boreioconus” sp. nov.
Plate I, fig. 4

D e s c r i p t i o n. Shell approximately 4.5 cm long,
low conical, with the umbo located in onethird of the
shell length from its posterior edge, bent backward in
the internal cast. Its shape shows that the shell had a
reduced backward coiled spire. On the inner side, area
beneath the umbo is occupied by high elevation,
which served as a substrate for attachment of the mus
cular system. In available specimens, scars are almost
entirely hidden under remains of the shell layer. Visible
areas of the internal cast are smooth; ornamentation is
unknown.
R e m a r k s. This form differs from Boreioconus
bojarkensis in the backward bent and displaced umbo,
lower wideangle cone. In adult specimens of Boreio
conus bojarkensis, umbo is not bent backward,
although the area behind the umbo on the inner side
may be marked by small elevation. From Nixipileolus,
the species in question differs in a small backward bent
umbo located far from the posterior edge of the shell.
This form is close to representatives of the genus Bor
eioconus differing from the latter in several features;
therefore, it is conditionally attributed to this genus.
M a t e r i a l. Upper Jurassic, middle Volgian Sub
stage, Dorsoplanites ilovaiskii Zone, DyabakaTari
River, Outcrop 1, Bed 1 (two internal casts).
Genus Nixipileolus Guzhov, gen. nov.

N a m e o r i g i n: from nix (Latin)—snow; and
pileolus (Latin)—small circular cap. Male.
Ty p e s p e c i e s . N. depressus sp. nov.; Lower
Cretaceous, Valanginian; Russia, northeastern Siberia.
D i a g n o s i s. Shell large, cupuliform to low elon
gatedconical, with umbo located near the posterior
edge and projecting beyond the latter. Spire varies
from well developed to highly reduced. On the inside,
the area under the umbo is occupied by plate or high
elevation. Ornamentation consists of vague eccentric
wrinkles. The muscular scar is well developed, horse
shoeshaped, oriented parallel to the apertural edge. It
occupies threefourths of the cap circumference with
the posterior part located along the plate edge or on
elevation.
C o m p o s i t i o n. Type species.
C o m p a r i s o n. From Boreioconus, the genus
under consideration differs in the presence of spire,
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the umbo displaced toward the posterior edge of the
shell or protruding beyond the latter, and column in
form of plate.
Nixipileolus depressus Guzhov, sp. nov.
Plate I, fig. 6

N a m e o r i g i n: from depressus (Latin)—low.
H o l o t y p e: PIN RAS, specimen 5524/3 (Plate I,
fig. 6; Fig. 8d); Russia, northeastern Siberia, Boyarka
River (a right tributary of the Kheta River), originates
from talus of Outcrop 12; Lower Cretaceous, lower
Valanginian, Neotollia klimovskiensis Zone.
D e s c r i p t i o n. Shell low, elongated–conical,
from 5 to, presumably, 10 cm long. Surface of the
internal cast covered by vague eccentric wrinkles.
Spire dextral, reduced, looks like a beakshaped
downwardbent umbo on the cast. The spire slightly
projected beyond the posterior edge of the shell. Plate
shaped column occupies approximately onefourth of
the shell length and is subparallel to the lower edge of
the shell. Muscular scar large, horseshoeshaped,
encompasses approximately 70% of the shell circum
ference. It extends to the wall of the shell near con
junction of the plate with the shell wall. The left end of
the muscular scar is long, narrow, arcuate, while the
right one is very wide, short.
C o m p a r i s o n. From middle Volgian representa
tives, this species differs in less developed spire and, cor
respondingly, shorter plate, lower profile of the shell,
and umbo not extending beyond the shell edge. Plate
subparallel to the apertural edge is less inclined than in
N. sp. 1 aff. depressus. From Hauterivian N. sp. 2 aff..
depressus, the species under consideration differs in less
reduced spire, more developed septa, and higher shell
profile.
M a t e r i a l. Lower Cretaceous, lower Valanginian,
Neotollia ramulicosta Zone, Boyarka River, Outcrop 9
(talus, single specimen), Outcrop 12 (talus, one speci
men); Siberites ramulicosta Zone, Boyarka River, Out
crop 4, Bed 3b (one specimen).
Nixipileolus sp. 1 aff. depressus Guzhov, sp. nov.
Plate II, fig. 1.

D e s c r i p t i o n. Shell cupuliform, elongated in
the width (specimen 5524/5 4.5 cm wide and 4.0 cm
long; specimen 5524/17 5.0 cm long and 5.8 cm wide).
External layers of the shell are destroyed. The surface
of the internal cast covered by vague eccentric wrin
kles. Umbo strongly displaced toward the posterior
end of the shell, overhanging the latter. Plate short,
bent downward (gentler on the left and steeper on the
right), extends for onefourth of the shell length. Mus
cular scar extends to the shell wall behind its junction
with the plate. The left end of the muscular scar is
extremely wide and well developed; right end is
destroyed.
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C o m p a r i s o n. N. sp. 1 aff. depressus is probably
the ancestral form of lower Valanginian N. depressus
forms differing from them in greater incline of the
plate and wider shell. From N. sp. 2 aff. depressus,
N. sp. 1 aff. depressus differs in wider shell, welldevel
oped inclined plate, and spire projecting beyond the
posterior edge of the shell.
M a t e r i a l. Upper Jurassic, middle Volgian Sub
stage, Dorsoplanites ilovaiskii Zone, DyabakaTari
River, Outcrop 8, Bed 11 (one specimen, internal
cast); Dorsoplanites maximum Zone, DyabakaTari
River, Outcrop 1, Beds 7, 8 (one specimen, shell).
Nixipileolus sp. 2 aff. depressus Guzhov, sp. nov.
Plate I, fig. 5.

D e s c r i p t i o n. Single specimen with preserved
shell except for the umbo and posterior slope. Shell
elongated (4.3 cm long), with surface covered by
eccentric growth lines and irregular small wrinkles.
The umbo displaced toward the posterior edge of the
shell, not reaching, however, the latter. Column is in
the form of a very short plate. The area right of the
umbo is occupied by a wide muscular scar developed
near the conjunction between the anterior edge of the
plate and wall of the shell.
C o m p a r i s o n. N. sp. 2 aff. depressus represents
likely a descendant of lower Valanginian N. depressus
forms differing from them in more reduced spire and
plate.
M a t e r i a l. Lower Cretaceous, lower Hauteriv
ian, Homolsomites bojarkensis Zone, Boyarka River,
Outcrop 1, Bed 14 (one specimen).
S U P R A F A M I L Y CALYPTRAEOIDEA LAMARCK, 1809
FAMILY CALYPTRAEIDAE LAMARCK, 1809

Genus Taimyroconus Guzhov, gen. nov.

G e n u s n a m e: after the Taimyr Peninsula and
κοωος (Greek)—cone. Male.
Ty p e s p e c i e s. T. zakharovi sp. nov.; Upper
Jurassic, upper Oxfordian–lower Kimmerdgian; Rus
sia, northern East Siberia.
D i a g n o s i s. Shell Crepidulashaped, with coni
cal last whorl and small dextralcoiled spire located in

the posterior part of the shell. Shell is covered by
eccentric growth lines. Plateshaped column in the
last whorl extends forward approximately to the mid
dle of the last whorl cavity and is inclined toward the
apertural edge. Muscular scar horseshoeshaped with
its posterior part crossing transverse to the upper side
of the plate. End of the scar extends to the wall of the
whorl above the plate. Left end of the scar is projected
relative to its right end. The scar is entirely hidden
under the plate.
C o m p o s i t i o n. Type species, Crepidula gaultina
Buvignier, 1852 (Lower Cretaceous, Aptian–Albian),
Crepidula mniovnikensis Gerasimov, 1992 (Upper
Jurassic, middle Volgian Substage), Crepidula janeti
Cossmann, 1897 (Upper Cretaceous, upper Senonian).
C o m p a r i s o n. From Crepidula, the species dif
fers in the arrangement of the muscular scar and
downwardinclined plate.
Taimyroconus zakharovi Guzhov, sp. nov.
Plate II, figs. 2–6.

S p e c i e s n a m e: after V.A. Zakharov, a Russian
paleontologist.
H o l o t y p e. PIN RAS, specimen 5524/2 (Plate II,
fig. 2; Figs. 8a–8c); Russia, northern East Siberia,
Boyarka River (right tributary of the Kheta River), orig
inates from coquina of Outcrop 21; Upper Jurassic,
upper Oxfordian–lower Kimmeridgian, Amoeboceras
ravni Zone.
D e s c r i p t i o n. Shell Crepidulashaped, from 2
to 4 cm long. Shell surface covered by eccentric growth
lines. Plate extends forward to the middle of the whorl,
simultaneously sloping to the shell aperture. The ante
rior part of the plate transversely wrinkled on both
sides. Muscular scar horseshoeshaped with its poste
rior part crossing transverse to the upper side of the
plate in its middle. Widened ends of the scar located on
the wall of the shell, above the plate. The right end
shorter, being oriented at approximately 45° relative to
the apertural plane of the last whorl. Muscular scar
occupies approximately 60% of the circumference
formed by plate and wall of the shell. Ends of the mus
cular scar never reach the anterior edge of the plate.

Plate I. Capshaped gastropods from the Lower Cretaceous sections at the Boyarka and Bol’shaya Romanikha rivers (Kheta River
basin) and middle Volgian Substage (Upper Jurassic) at the DyabakaTari River (central Taimyr). Figs. 1–3. Boreioconus
bojarkensis sp. nov.: (1) PIN, holotype 5524/1 (shell 71 mm long, 40 mm high), Boyarka River, talus of Outcrop 4, Lower Creta
ceous, Valanginian: (1a) internal cast, view from above; (1b) internal cast with shell fragments, anterior view; (1c) the same, right
lateral view; (2) PIN, specimen 5524/6 (shell 16 mm high and 38 mm long), Bol’shaya Romanikha River, Outcrop 133, lower
Valanginian, Propolyptychites quadrifidus Zone: (2a) view from above, (2b) lateral view; (3) PIN, specimen 5524/7 (shell 53 mm
long), Kheta River, Outcrop 14, Bed 4, lower Valanginian, Neotollia klimovskiensis Zone: (3a) view from above, (3b) right lateral
view. Fig. 4. “Boreioconus” sp. nov., PIN, specimen 5524/16 (shell 45 mm long and 17 mm high), DyabakaTari River, Outcrop 1,
Bed 1, middle Volgian Substage, Dorsoplanites ilovaiskii Zone: (4a) view from above, (4b) left lateral view, (4c) posterior view.
Fig. 5. Nixipileolus sp. 2 aff. depressus sp. nov., PIN, specimen 5224/4 (shell 43 mm long), Boyarka River, Outcrop 1, Bed 14,
lower Hauterivian, Homolsomites bojarkensis Zone: (5a) view from above, (5b) right lateral view, without sputtering. Fig. 6. Nix
ipileolus depressus sp. nov., PIN, holotype specimen 5224/3 (shell 51 mm long and 40 mm wide), Boyarka River, Outcrop 12,
lower Valanginian, Neotollia klimovskiensis: (6a) view from above, (6b) posterior view, (6c) left lateral view, (6) right lateral view,
without sputtering.
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Plate II. Capshaped gastropods from the Upper Jurassic Cretaceous sections at the DyabakaTari River (central Taimyr) and
Levaya Boyarka and Boyarka rivers (Kheta River basin). Fig. 1. Nixipileolus sp. 1 aff. depressus sp. nov., PIN, specimen 5524/5
(shell 40 mm long and 45 mm wide), DyabakaTari River, Outcrop 1, Beds 7, 8, middle Volgian Substage, Dorsoplanites ilovaiskii
Zone: (1a) view from above, (1b) left lateral view. Fig. 2–6. Taimyroconus zakharovi sp. nov., PIN, holotype specimen 5524/2
(shell 20 mm long), Boyarka River, Outcrop 21, upper Oxfordian–lower Kimmeridgian, Amoeboceras ranvi Zone: (2a) right lat
eral view, (2b) view from above, (2c) left lateral view; (3) PIN, specimen 5524/9 (shell 38 mm long), age and locality the same:
(3a) right lateral view, (3b) left lateral view, (3c) view from above); (4) PIN, specimen 5524/10 (shell 19 mm long), age and locality
the same: (4a) right lateral view, (4b) view from above, without sputtering; (5) PIN, specimen 5524/8 (shell 34 mm long and
30 mm wide), Levaya Boyarka River, Outcrop 22, Bed 6, lower Kimmeridgian, Rasenia evoluta Zone, Rasenia pseudouralensis
Subzone: (5a) right lateral view, (5b) posterior view, (5c) view from above, without sputtering; (6) PIN, specimen 5524/11 (shell
21 mm long along the diagonal), view from above, Levaya Boyarka River, Outcrop 21, Bed 2, lower Kimmeridgian, Pictonia invo
luta Zone. Fig. 7. Taimyroconus sp. 1 cf. zakharovi sp. nov, PIN, specimen 5524/12 (shell 60 mm long, 55 mm wide), Dyabaka
Tari River, Goluboi Creek, Outcrop 8, middle Volgian Substage, Taimyrosphinctes excentricus: (7a) view from above, (7b) view
from above without sputtering, (7c) right lateral view, (7d) posterior view.

C o m p a r i s o n. Volgian Taimyroconus sp. 1 rep
resentatives are very close to T. zakharovi. At the same
time, taking into consideration the absence of data on
muscular scar patterns, spire form, and stratigraphic
isolation, we consider it premature to speak about
their identity.
D i s t r i b u t i o n. Upper Jurassic, upper Oxford
ian–lower Kimmeridgian; Russia, northeastern
Siberia.
M a t e r i a l. 18 specimens: Upper Jurassic, upper
Oxfordian–lower Kimmeridgian, Amoeboceras ravni
Zone, Boyarka River, Outcrop 21 (14 specimens are
represented by shells and internal casts); Levaya

Boyarka River, Outcrop 1, Bed 14 (one specimen,
shell); lower Kimmeridgian, Pictonia involuta Zone,
Levaya Boyarka River, Outcrop 21 (one specimen,
shell); Rasenia evoluta Zone, Rasenia pseudouralensis
Subzone, Levaya Bojarka River, Outcrop 22, Bed 6
(two specimens, shell and internal cast).
Taimyroconus sp. 1 cf. zakharovi sp. nov.
Plate II, fig. 7

D e s c r i p t i o n (Figs. 9a, 9b). Shell Crepidula
shaped, elongated, from 1.5 to >6 cm long. Shell sur
face covered by eccentric growth lines; the surface of

(c)
(a)
(e)

(f)
(d)
(b)

(g)

(h)

Fig. 9. Shells of Volgian and Valanginian Taimyroconus forms. (a, b) Taimyroconus sp. 1 cf. zakharovi sp. nov., PIN specimen 5524/13
(shell 30 mm long, 31 mm wide), DyabakaTari River, Outcrop 2, Bed 2, Middle Volgian Substage, Dorsoplanites maximus Zone:
(a) right lateral view, (b) anterior view; (c–h) Taimyroconus sp. 2 cf. zakharovi sp. nov.: (c, d) PIN specimen 5524/14 (shell 23 mm
long), Bol’shaya Romanikha River, Outcrop 128, lower Valanginian: (c) left lateral view, (d) view from above; (e–h) PIN,
specimen 5524/15 (shell 37 mm long, 28 mm wide), Boyarka River, Outcrop 9, Bed 6, lower Valanginian, Neotollia klimovskiensis:
(e) view from above, (f) posterior view, (g) right lateral view, (h) left lateral view.
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specimen 5524/12 is in addition covered by radial stri
ation. Shell of the same specimen exhibits intravital
patterns emphasizing eccentric growth and radial
ornamentation. Plate extends forward up to the mid
dle of the whorl, simultaneously descending to the
shell aperture. Lower surface of the plate transversely
wrinkled.
C o m p a r i s o n. See description of T. zakharovi.
M a t e r i a l. Upper Jurassic, middle Volgian Sub
stage, Dorsoplanites ilovaiskii Zone. DyabakaTari
River, Outcrop 1, Bed 1 (one specimen, internal cast);
Dorsoplanites maximus Zone, DyabakaTari River,
Outcrop 2, Bed 2 (one specimen, shell); Taimy
rosphinctes excentricus Zone, DyabakaTari River,
Goluboi Creek, Outcrop 8 (one specimen, shell).
Taimyroconus sp. 2 cf. zakharovi sp. nov.

D e s c r i p t i o n (Figs. 9c–9h). Shell Crepidula
shaped, presumably close to rounded (see undeformed
specimen 5524/14, Fig. 8d), from 2 to 4 cm long. Sur
face patterns of the shell unknown. Surface of internal
casts exhibits vague eccentric undulation. Plate
extends forward to the middle of the whorl, simulta
neously descending to the shell aperture.
C o m p a r i s o n. Shells of T. sp. 2 exhibit peculiar
features of the inner structure characteristic of Taim
roconus, although the absence of the data on scar pat
terns and poor preservation (including cast deform
ing) hamper its attribution to any species and compar
ison with shells from other stratigraphic intervals.
M a t e r i a l. Lower Cretaceous, lower Valangin
ian, Neotollia klimovskiensis Zone, Boyarka River,
Outcrop 9, Bed 6 (one specimen, internal cast); lower
Valanginian, Bol’shaya Romanikha River, Outcrop 128
(one specimen, shell).
CONCLUSIONS
The data discussed in this work provide additional
substantiation for paleobiogeographic zoning of
boreal regions in the Northern Hemisphere of the
Earth during the Mesozoic, which was proposed
almost half a century ago (Saks et al., 1971). These
authors defined for the Jurassic and Cretaceous peri
ods the Arctic paleobiogeographic realm despite the
scarcity of reliable data at that time. This was particu
larly true of endemics of the supraspecies rank. Only
several bivalve genera and subgenera, one ammonite
subgenus, and new brachiopod genera were described
by that time. The areas of distribution of separate gen
era and families of Boreal mollusks in the Arctic realm
outlined its southern boundary only approximately.
During the last halfcentury, new endemic genera of
radiolarians (Bragin, 1009, 2011) and ammonoids
(Repin, 2012; Wierzbowski and Rogov, 2013; Rogov,
2014) were discovered in the Arctic biogeographic
realm. In this work, we publish descriptions of three
genera of capshaped gastropods. It may be assumed

that the further investigation of other fossil groups,
primarily microfossils, should increase the number of
supragenus endemics. Nevertheless, it is clear that the
Arctic paleobiogeographic realm defined half a cen
tury ago represents an objective category.
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