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Abstract—Two new Early Miocene shrews, Aralosorex kalini gen. et sp. nov. (Altynshokysu, western Kazakh-
stan) and Miocrocidosorex zazhigini gen. et sp. nov. (Ayaguz, eastern Kazakhstan) of the subfamily Crocidosoric-
inae are described. In Aralosorex, the structure of M, and M, istypical of Carposorey, i.e., the posterolabial crest
of the protoconid is connected to the ectocingulid; however, this genusis distinguished by the smooth enamel and
the structure of P4, which haslong arms of the posterocristid. Miocrocidosorex hastwo lower antemolarsand lacks
ectocingulids on M; and M,; the latter character displays its similarity to Crocidosorex. It is proposed to divide
the Crocidosoricinae into two tribes, Crocidosoricini Reumer, 1987 (Crocidosorex and, presumably, Miocroci-
dosorex) and Oligosoricini Gureev, 1971 (al other genera, including Aral osorex).
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INTRODUCTION

Littleis known about Early Miocene shrews of Asia
(Storch et al., 1998). Bendukidze (1993) described the
heterosoricines Gobisorex kingae Sulimski, 1970 and
Gobisorex aff. kingae from the Aral Formation (MN1)
of the North Aral Region of western Kazakhstan; sub-
sequently, they were determined as Gobisorex sp.
(Lopatin, 1999). In the Aral Formation of the Altyn-
shokysu locality, Lopatin (1996, 1999) discovered
Gabisorex sp., Heterosoricinae gen. and Crocidosorici-
nae gen. Kordikova (2000) determined Soricidae indet.
in the Aktau locality (MN4-MN5) of southeastern
Kazakhstan.

In China, ?Crocidosorex sp. was registered in the
Sihong Fauna (MN4) (Li et al., 1983; Qiu and Qiu,
1995; Storch et al., 1998). In addition, Soricidae indet.
were identified in the Gashunyinadege Fauna, which is
similar in geological age to the Sihong Fauna (Qiu and
Wang, 1999).

From a number of Early Miocene (MN1-MN3)
localities of Anatolia (Turkey), the heterosoricine
Dinosorex anatolicus Hoek Ostende, 1995, the croci-
dosoricines Oligosorex reumeri Hoek Ostende, 2001
and Oligosorex cf. reumeri, and several forms of Sori-
cidae indet. were described (Bruijn et al., 1992; Hoek
Ostende, 1995, 2001).

In essence, this is a complete list of the Early
Miocene Soricidae from Asia. At the sametime, in the
Early Miocene of Europe, the Soricidae were rather
diverse and abundant (Ziegler, 1989, 1997; Rzebik-
Kowalska, 1997, 1998; Hoek Ostende, 2001). They
were represented by two genera of the subfamily Het-
erosoricinae (Dinosorex and Heterosorex), at least nine
genera of the Crocidosoricinae (Ulmensia, Oligosorex,
Crocidosorex, Clapasorex, Carposorex, Miosorex,

Soricella, Florinia, and Lartetium), and the earliest
Allosoricinae (Paenelimnoecus and Allosorex) and
Soricinae (Hemisorex, beginning with MN4).

The present paper describes new Early Miocene Sori-
cidae from Kazakhstan. The material comes from two
localities, Altynshokysu (North Aral Region, collected
by A.V. Lopatin in 1992 and 1993 and by H. de Bruijn,
G. Daxner-Hock, T. Bolliger, and D. Kélinin 1994) and
Ayaguz (Semipalatinsk Region, eastern Kazakhstan,
collected by N.S. Shevyreva and V.M. Chkhikvadze in
1980). Thefirst locality is dated as the beginning of the
Aquitanian, MN1 (Lopatin, 1996, 1998, 2000) or
MNO-MNZ1 (Lopatin, 2002a), while the second is dated
as the boundary between the Aquitanian and Burdiga-
lian, MN3/MN4 (Zazhigin and Lopatin, 2000; Lopatin
and Zazhigin, 2003) or MN3b (L opatin, 20023).

When describing the structural elements of denti-
tion, | used the terminology proposed by van den Hoek
Ostende (2001) with dight modifications.

The following abbreviations are used in this study:
(DK) private collection by D. Kélin, Balsthal, Switzer-
land; (IAUU) Institute of Earth Sciences, Utrecht Uni-
versity; (NMV) Natural Historical Museum of Vienna,
Austria; (PIN) Paleontological Institute of the Russian
Academy of Sciences, Moscow; and (PIUZ) Paleonto-
logical Institute of Zurich University, Switzerland.

SYSTEMATIC PALEONTOLOGY
Family Soricidae Fischer, 1817
Subfamily Crocidosoricinae Reumer, 1987

Crocidosoricinae: Reumer, 1987, p. 190.

Type genus. Crocidosorex Kretzoi, 1959, Lower
Miocene of Europe.
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Diagnosis (after Reumer, 1987, 1994, 1998,
modified). I' nonfissident and lacking medial cuspule.
I, bicuspulate, relatively small, and short; posterol abial
extension small or absent; longitudinal axes of crown
and root nonparallel, positioned at angle to each other.
Three to five (occasionaly, two) nondifferentiated
lower antemolars present; dental formula 1.2-5.1.3.
P, shaped into tetrahedron, posterocristid V- or
Y-shaped, lingual arm occasionally reduced, posterior
groove or sulcus present. Postcristid of M, connected to
entoconid. Articular condyle of lower jaw small, its
articular surface only dightly divided into two facets,
masseteric fossa absent, and internal temporal fossa
pocketed.

Composition. Two tribes, Oligosoricini Gureev,
1971 and Crocidosoricini Reumer, 1987.

Comparison. The subfamily Crocidosoricinae
differs from the Soricolestinae Lopatin, 2002 in the
nondifferentiated lower antemolars and the structure of
P,, M;, and ascending ramus of the lower jaw. It differs
from the Heterosoricinae Viret et Zapfe, 1951 in the
absence of masseteric fossa and the presence of pock-
eted internal temporal fossa, and in the structure of T'.
It differs from the Soricinae Fischer, 1817, Crociduri-
nae Milne-Edwards, 1868, Limnoecinae Repenning,
1967, and Allosoricinae Fejfar, 1966 in the structure of
incisors and, asarule, the larger number of lower ante-
molars; in addition, it differs from the Soricinae and
Limnoecinaein the structure of P, and from the Sorici-
nae in the less pronounced division of the articular fac-
ets of the mandibular condyle.

Remarks. In arecent review of mammalian taxa
above the species level (McKenna and Bell, 1997), the
majority of generathat are usually assigned to the Cro-
cidosoricinae are transferred to the Soricinae and
placed in the tribe Soricini, while Soricella and Mio-
sorex are included in the Crocidurinae, according to
Repenning (1967). In actual fact, among the extinct
Soricidae, clear morphological distinctions are
observed in the archaic Eocene Soricolestinae (Lopa-
tin, 2002b); the Heterosoricinae, which combine prim-
itive and advanced characters (Viret and Zapfe, 1951);
and the Allosoricinae and Limnoecinae, which display
special ways of evolution (Reumer, 1998). Among
Holocene, Pleistocene, and Late Neogene taxa, well-
pronounced distinctions are observed in the Soricinae
(and tribesincluded in this subfamily) and Crocidurinae.
Judging from the combination of plesiomorphic charac-
ters, Oligocene and Miocene shrews assigned to the Cro-
cidosoricinae may be ancestors of al post-Paleogene
Soricidae (Reumer, 1987), excluding the Heterosorici-
nae. Some researchers believe that the Pleistocene-
Recent African genus Myosorex belongs to this subfam-
ily (see, e.g., Reumer, 1994; Hoek Ostende, 2001).

Tribe Oligosoricini Gureev, 1971
Oligosoricini: Gureev, 1971, p. 66; 1979, p. 318.
Type genus. Oligosorex Kretzoi, 1959, Upper
Oligocene-Lower Miocene of Europe and western Asia.
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Diagnosis. Both arms of posterocristid of P,
well-devel oped. Ectocingulid of M, and M, present.

Generic composition. Oligosorex Kretzoi,
1959, Upper Oligocene-L ower Miocene of Europe and
Lower Miocene of Turkey; Sinitium Hugueney, 1976,
Lower Oligocene; Ulmensia Ziegler, 1989, Upper Oli-
gocene-Lower Miocene of Europe; Clapasorex Cro-
chet, 1975, Soricella Doben-Florin, 1964, and Car-
posorex Crochet, 1975, Lower Miocene of Europe;
Lartetium Ziegler, 1989, Lower—Middle Miocene of
Europe; and Miosorex Kretzoi, 1959 and Florinia Zie-
gler, 1989, Lower Miocene-bottom of the Upper
Miocene of Europe.

Comparison. The tribe is distinguished from
Crocidosoricini by the presence of the lingual arm of the
posterocristid of P, and the ectocingulid of M, and M.

GenusAralosorex L opatin, gen. nov.

Etymol ogy. FromtheAral Sea
Type species. A kalini sp. nov.

Diagnosis. P* with strongly projecting para-
style. Entocingulum of M! and M? weakly developed.
P, with two long arms of posterocristid, labial arm
reaching postcingulid; posterolingual basin present. On
M, and M,, posterolabia edge of protoconid forming
clear crest in lower part (posterolabial crest of proto-
conid), which connected to posterior portion of ectocin-
gulid on level with bottom of hypoflexid; ectocingulid
broken on level with anterior edge of hypoflexid or con-
tinuous. Talonid of M; relatively long and having two
reduced cusps and closed basin. Enamel smooth. Men-
tal foramen located under P,.

Composition. Type species.

Comparison. The new genus differs from all
known genera of thetribe Oligosoricini in the structure
of P,, i.e., the presence of connection between thelabial
arm of the posterocristid and the postcingulid, which
forms the posterolingual basin. In addition, it differs
from al Oligosoricini, except for Carposorex, in the
structure of M, and M, where the posterolabial crest of
the protoconid is connected to the ectocingulid. In addi-
tion, it differs from Clapasorex in the absence of clear
entocingulum on M' and M? and a more strongly pro-
jecting parastyle of P*. It differs from Soricella and
Florinia in the more anterior position of the mental
foramen and from Florinia and Miosorex in the less
reduced talonid of M. It differsfrom Carposorexin the
more strongly developed parastyle of P* and the better
developed arms of the posterocristid of P,. In addition,
the enamel on the lower teeth of Aralosorex is smooth,
i.e., lacking fine wrinkles, which are characteristic of
Carposorex.

Aralosorex kalini Lopatin, sp. nov.

Etymology. Named in honor of the Swiss pale-
ontologist D. Kdlin.
Vol. 38
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NEW EARLY MIOCENE SHREWS (SORICIDAE, MAMMALIA) FROM KAZAKHSTAN

Holotype. PIN, no. 4516/600, right dentary frag-
ment with M, and M;; western Kazakhstan, North Aral
Region, Altynshokysu locality; Lower Miocene, Aral
Formation, bone-bearing level 2.

Description (Figs. 1-3). A small-sized shrew.
I' is dightly elongated. The anterior edge of the crown
is convex, the apex strongly curves posteriorly; there-
fore, the apex of the incisor is positioned a an acute
angle to the talon. The posterior cuspule is small and
weakly forked. A clear labial cingulum is present.

The material examined includes an isolated upper
intermediate antemolar designated as A*. It is very
small, circular in occlusal view, and has a low conical
central cuspule and a stout and broad cingulum on the
lateral sides of the crown base. The longitudinal crestis
well-pronounced. The entocingulum is connected to
the base of the posterior side of the central cuspule.

P* has strongly projecting styles, a weakly concave
anterior side, and astrongly concave posterior side. The
angle between the labial and lingual sides is approxi-
mately 50°. The paracone is dlightly displaced anteri-
orly from the crown center. The parastyle is small and
lookslike an elongated anterior process. The protocone
is low and small and connected to the parastyle by a
clear crest of the preprotocrista. The metastyleislarge,
strongly projects posteriorly, and is connected to the
paracone by awide crest of the posterocrista. The hypo-
conal flange is flattened and strongly juts out posteri-
orly. Its lingual side is bordered by a narrow crest
extending from the protocone base. The hypoconal
flange lacks a cusp. The postcingulum is stout at the
level of the metastyle and paracone and becomes sub-
stantially narrower at the level of the hypoconal flange.

In M!, the metastyle and the posterior part of the
hypocone strongly project. The posterior side is
strongly concave. The parastyle and mesostyle are
clearly differentiated, the mesostyle does not bifurcate.
The metacone is substantially larger than the paracone
and is somewhat displaced lingually with reference to
the latter. The crests of the paracrista, centrocrista, and
metacrista are well-developed. The protocone is
located substantially more labially than the hypocone,
the well-developed crests of the preprotocrista and
postprotocrista are present. The preprotocrista (the
anterior arm of the protocone) terminates at the base of
the anterolingual projection of the paracone, while the
postprotocrista (metaloph) turns toward the hypocone
at alarge distance from the lingual wall of the meta-
cone. The hypocone isvery small and isolated from the
protocone by a narrow and deep valley, which is occa
sionally bounded posterolingually by a very weak
entocingulum. A long crest deviates from the posterior
region of the hypocone, forms the posterolingual pro-
jection of the crown, and, labially, becomes a wide
postcingulum.

M2 is similar in structure to M!; however, it is
smaller, more symmetrical (the metastyle and the hypo-
PALEONTOLOGICAL JOURNAL

Vol. 38 No. 2

2004

213

Fig. 1. Aralosorex kalini sp. nov.,, holotype PIN,
no. 4516/600, fragment of the right dentary with M, and M.

Fig. 2. Aralosorex kalini sp.
no. 4516/600, fragment of the right dentary with M, and M5:
(a) labial view, (b) occlusal view, and (c) lingual view.

nov., holotype PIN,

cone are elongated to alesser extent), and its hypocone
isrelatively weakly developed. M3 is absent among the
specimens under study.

The horizontal mandibular ramusislow (Fig. 2). Its
lower edge is straight. The mental foramen is located
under P,. The pocket of the external tempora fossa
extendsto the level of the molar bases. The mandibular
foramen is somewhat above the alveolar edge.

I, isrelatively narrow and slightly curved. Itsapex is
weakly elevated. Its denticles are weakly developed,
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Fig. 3. Aralosorex kalini sp. nov.: (a-a?) specimen PIN, no. 4516/596, left 11: (a) labial view, (at) lingual view, (&) behind; (b-b?)
specimen PIN, no. 4516/603, left AX: (b) labial view, (b1) lingual view, (b?) occlusal view; (c) specimen PIN, no. 4516/597, right P*;
(d) specimen PIN, no. 4516/598, right M?; (€) specimen PIN, no. 4516/599, left M?; (f—%) specimen PIN, no. 4516/601, left |,:
(f) 1abial view, (f*) occlusal view, (f%) lingual view; (g-g°) specimen PIN, no. 4516/602, right A,: (g) labial view, (g%) lingual view,
(¢ occlusal view; (h—h?) specimen PIN, no. 4516/604, left P, (h) labial view, (h') lingual view, (h?) occlusal view; (i—i2) specimen
PIN, no. 4516/606, left P,: (i) labial view, (i%) lingual view, (i%) occlusal view; (j52) specimen PIUZ, ALT no. 264, right Mj:
(i) labial view, (j%) lingual view, (j%) occlusal view; (k, k1) specimen PIN, no. 4516/605, left M,: (k) labial view, (k%) occlusal view;
(1) specimen PIUZ, ALT no. 265, left My; (m) specimen PIUZ, ALT no. 266, left M3; (n) specimen PIUZ, ALT no. 267, right M.

the posterior denticle is more distinct than the anterior
denticle. The crown base has alabial cingulid. Thelin-
gual edge of the crown is sharpened. The root weakly
ventrally curves with reference to the longitudinal axis
of the crown.

The number of lower intermediate antemolarsis not
known with certainty. The material under study
includes only one isolated |lower antemolar; thisis pre-
sumably A, (Figs. 3g—3g?). Thistooth is approximately
equa in length to P,; however, it is much lower. The
crown of A, iselongated cordate and has a deep poste-
rior fold. The central cusp is low and strongly trans-
versely compressed. It givesriseto alongitudinal crest

PALEONTOLOGICAL JOURNAL

that has a small posterior cuspule (Fig. 3g). The stout
lateral cingulids are well-developed. The ectocingulid
is connected to the longitudinal crest in the posterola
bial corner of the crown. A small supplementary cus-
pule occupies an isolated position on the posterolingual
projection (Figs. 3g!, 3g?). One P, is preserved in artic-
ulation with asmall bone fragment, which closely joins
the tooth base in the region of the anterior root
(Figs. 3h, 3h'). This suggests that the posterior single-
rooted antemolar |ocated anterior to P, was not reduced
to a diminutive tooth positioned under the anterior
region of the crown base of P,; on the contrary, it was
relatively large and well-differentiated.
Vol. 38
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The crown of P, isrelatively high and rounded tri-
angular in occlusal view, itsanterior end ispointed. The
posterior edge of the crown has a superficial depres-
sion. The lateral sides are dightly convex, the labial
part islonger than the lingual part and projects posteri-
orly to a substantially greater extent. The cingulid is
well-devel oped on the lateral and posterior sides of the
crown base. The protoconid is located in the anterior
region of the crown. Two arms of the posterocristid
extend posteriorly from the protoconid and form a
Y-shaped border of the posterolingual basin. Each arm
is connected to asmall supplementary cuspule. Thelin-
gual arm terminates at the protoconid base, while the
labial arm adjoins the central area of the postcingulid.
Thus, the posterolingual basin is labialy closed and
posterolingually open.

M, issomewhat larger than M,,. The precingulid and
the postcingulid are well-developed and wide. The
ectocingulid is narrow and well-pronounced through-
out its extent (Figs. 3j, 3k) or broken in line with the
anterior region of the hypoflexid (Fig. 2a). The entocin-
gulid isonly developed along the trigonid basin. A dis-
tinct posterolabial crest of the protoconid is connected
to the ectocingulid on alevel with the hypoflexid or the
anterior region of the hypoconid. The hypoflexidisvery
deep and extends to the level of the ectocingulid. The
trigonid isslightly longer than the talonid, whilethetal-
onid is somewhat wider than the trigonid. The para-
conid is relatively low. The paracristid is anterolin-
gually curved and has a clear notch. The trigonid basin
is relatively deep. The protoconid and the metaconid
are positioned close to one another, the metaconid is
substantially smaller than the protoconid. The talonid
basinisdeep and closed. The hypoconid issubstantially
larger than the entoconid. The cristid oblique rests
against the posterior wall of the protoconid. The clearly
pronounced entocristid is higher than the cristid
oblique. The postcristid (hypolophid) is free. The ento-
stylid issmall. M, is similar in structure to M, and dif-
fers in the smaller length, shorter trigonid, and more
widely spaced protoconid and metaconid.

M; is characterized by small dimensions and a har-
row talonid. Its talonid is slightly inferior in length to
the trigonid. The hypoconid and entoconid are strongly
reduced. Thetalonid basin is bordered posteriorly, labi-
aly, and lingually by low crests, i.e., the complete post-
cristid, cristid oblique, and entocristid, respectively
(Figs. 2b, 3m, 3n). The cristid oblique terminates at the
base of the posterior wall of the trigonid on alevel with
the notch of the protocristid. The entostylid is absent.
The crown base is bordered anteriorly, labially, and
posteriorly by cingulids; lingualy, it is aso bordered
opposite the trigonid basin.

M easurements, mm. Holotype: M, (length x
width), 1.15 x 0.75; M; (length x trigonid width—tal-
onid width), 0.95 x 0.6-0.45; lingual depth of the hori-
zontal mandibular ramus under M,, 1.05; under M;,
1.05.
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Incisors (height x length, n—sample size, A—mean
value): I' (n=7), 1.0-1.1 x 0.75-0.9 (A = 1.05 x 0.84);
I, (specimen PIN, no. 4516/601), 1.35 x 0.6.

Antemolars (length x width): A* (specimen PIN,
no. 4516/603), 0.55 x 0.45; A, (specimen PIN,
no. 4516/602), 0.9 x 0.6.

Cheek teeth (length x width): P* (specimen PIN,
no. 4516/597), 1.3 x 1.15; M! (n = 4), 1.15-1.2 x
14-15 (A = 1.175 x 1.45); M?> (specimen PIN,
no. 4516/599), 1.1 x 2, P, (n = 2), 0.9-0.95 x 0.5; M,
(n=6),1.15-1.23x0.7-0.8(A=1.19%0.72); M, (n=5),
1.05-1.15 x 0.65-0.75 (A = 1.12 x 0.7); M; (n = 5),
0.95-1.0 x 0.55-0.6 (A = 0.97 x 0.58).

M aterial. In addition to the holotype, six lower
jaw fragments and 45 isolated teeth and tooth frag-
ments from bone-bearing level 2 of the Altynshokysu
locdlity: isolated I', Ax, P4, M!, M%, 1, A,, two P,, and
M, stored at the PIN; three dentary fragments (two with
M, and one with M), I', three P*, five M!, two M2, M,,
M,, and two M; stored at the PIUZ; two lower jaw frag-
ments without teeth, two upper incisors, two M;, two
M,, and M; stored at the |AUU; adentary fragment with-
out teeth, four I', M!, three M,, and M, stored at the
NMW; and M!, two M?, and three M, stored at the DK.

Tribe Crocidosoricini Reumer, 1987
Crocidosoricinae: Reumer, 1987, p. 190.

Type genus. Crocidosorex Lavocat, 1951, L ower
Miocene of Europe.

Diagnosis. Lingua arm of posterocristid of P,
absent. M, and M, lacking ectocingulid.

Composition. Crocidosorex Lavocat, 1951 and,
presumably, Miocrocidosorex gen. nov.

Comparison. Thetribein question differs from
the tribe Oligosoricini in the absence of the lingual arm
of the posterocristid of P, and the ectocingulid of M,
and M,

Genus Miocrocidosorex L opatin, gen. nov.

Etymology. From the generic names Miosorex
and Crocidosorex.

Type species. M. zazhigini sp. nov.

Diagnosis. Formula of lower dentition 1.2.1.3.
Talonid of M; reduced, with very small and narrow
basin. Mental foramen located under trigonid of M.

Composition. Type species.
Comparison. Thenew genusdiffersfrom Croc-

idosorex in the strongly reduced talonid of M, and the
more posterior position of the mental foramen.

Remar k s. The structure of P, in Miocrocidosorex
is not known; therefore, this genus is only tentatively
assigned to the tribe Crocidosoricini. In addition, the
number of antemolars in Crocidosorex is aso
unknown. The assignment of Miocrocidosorex to the
tribe Crocidosoricini is supported by the absence of
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Fig. 4. Miocrocidosorex zazhigini sp. nov., holotype PIN,
no. 4051/151, fragment of the left dentary with M;—Mz and
alveoli |1, Al’ A2, and P4.

ectocingulids on M, and M,,; this character is extremely
rarely observed in the Crocidosoricinae; previoudly, it
was only registered in Crocidosorex piveteaui (Lavo-
cat, 1951). In any event, the set of specific characters
(the absence of the ectocingulid on M, and M,, the
extent to which the talonid of M; is reduced, and the
position of the mental foramen) allows one to assign
this shrew to a separate genus of the subfamily Croci-
dosoricinae. Miocrocidosorex is characterized by a
reduced dental formula, only two antemolars are
retained between I, and P,, asis observed in some other

LOPATIN

Miocene Crocidosoricinae, such as Miosorex, Sori-
cella, and Florinia. M; of Miocrocidosorex is reduced
more strongly than that of other generaof the subfamily
Crocidosoricinae, except for Florinia; a distinction
from M, of Floriniaisthe closed talonid basin.

Miocrocidosorex zazhigini L opatin, sp. nov.

Etymology. Named in honor of the Russian
paleotheriologist V.S. Zazhigin.

Holotype. PIN, no. 4051/151, dentary fragment
with M, and M; and alveoli of I}, A, A,, and P,; eastern
Kazakhstan, Semipalatinsk Region, Ayaguz locality;
Lower Miocene, strata of greenish sandy clays.

Description (Figs. 4, 5. A medium-sized
shrew. The horizontal mandibular ramus is relatively
deep. Its lower edge is straight and becomes weakly
concave only under the anterior region of M,. The men-
tal foramen is located under the trigonid of M,. The
pocket of the external temporal fossaiswell-developed
and extends to the level of the alveolar edge. The man-
dibular foramen is also located at the alveolar edge
level. The posterior edge of the alveolus of I, reaches
the paraconid of M.

Fig. 5. Miocrocidosorex zazhigini sp. nov., holotype PIN, no. 4051/151, fragment of the left dentary with M;—Mgand alveoli I, A;,
A, and Py: (a) labial view, (b) lingual view, (c) M1—M3, and alveoli of 1,—P,, occlusal view.
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Judging from the alveoli (Fig. 5), the jaw contained
two small single-rooted antemolars and asmall double-
rooted P,; A, was extremely strongly reduced and
located under the base of the anterior region of P,.

M, is substantially larger than M,. The precingulid
isweak, the entocingulid is developed only opposite to
thetrigonid basin. The hypoflexid issmall, ahardly vis-
ible enamel eminence (probably, a rudimentary
ectocingulid) is present under it. The trigonid is sub-
stantially longer than the talonid, while the talonid is
dlightly wider than the trigonid. The paraconid is rela-
tively small; the paracristid is short, longitudinally
extended, and has adistinct notch. Thetrigonid basinis
shallow. The protoconid and metaconid are positioned
close to one another, the protocristid is short. The tal-
onid basinisrelatively small and closed. The entoconid
is stout and the entocristid is short. The cristid oblique
is connected to the base of the posterior wall of the pro-
toconid. The postcristid is free and the entostylid is
small. The postcingulid is narrow and clearly pro-
nounced.

M, is similar in structure to M,; however, it differs
in the smaller dimensions; more widely spaced proto-
conid and metaconid; and the longer paracristid, pro-
tocristid, and entocristid. The precingulid iswell-devel-
oped, while the postcingulid is poorly pronounced or
absent.

M; is small and narrow and has a reduced talonid,
which isamost half aslong as the trigonid. The struc-
ture of the trigonid is similar to that of M,. The talonid
basin is shallow and narrow, the hypoconid and ento-
conid are strongly reduced. The entostylid and postcin-
gulid are absent. A weak ectocingulid is located under
the hypoflexid. In a strongly worn tooth, the lingual
cusps and the trigonid and talonid basins disappear.

Measurements, mm. Holotype: length of
M,-M;, 4.0; length of M,—M,, 2.95; tooth dimensions
(length x width): M,, 1.65 x 1.0; M,, 1.45 x 0.9; M,
(length x trigonid width—talonid width), 1.1 x 0.6-0.5;
lingual depth of the horizontal mandibular ramus under
M;, 1.6; under M,, 1.55; and under M;, 1.5.

Specimen PIN, no. 4051/152: length of M,—-M,, 2.8;
dimensions: M, 1.65 x 0.95; M,, 1.3 x 0.8; and thelin-
gual depth of the horizontal mandibular ramus under
M,, 1.3. Specimen PIN, no. 4051/153: length of Mj,
0.95; and thelingual depth of the horizontal mandibular
ramus under M;, 1.15.

M aterial. In addition to the holotype, two den-
tary fragments (one with M, and M, and one with a
strongly worn M;) from the type locality.

DISCUSSION

The subfamily Crocidosoricinae appeared in Europe
at the beginning of the Oligocene (Srinitium) and
became abundant at the end of the Oligocene (Oli-
gosorex and Ulmensia) and, especially, in the Early
Miocene (Ulmensia, Oligosorex, Carposorex, Croci-
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dosorex, Clapasorex, Soricella, Florinia, Miosorex,
and Lartetium). Miosorex and Lartetium persisted to
the Middle Miocene (Rzebik-Kowalska, 1998). Mio-
sorex and Florinia were found at the bottom of the
Upper Miocene (Rzebik-Kowalska, 1998; Mészaros,
1999). By the end of the Late Miocene, the Croci-
dosoricinae had become extinct amost everywhere.
Questionable finds of later crocidosoricines were
reported from the Pliocene of Italy and included Larte-
tium dehmi (Viret et Zapfe, 1951) from Gargano (Giuli
et al., 1987; Rzebik-Kowalska, 1997).

In a previous study (Lopatin, 1999), | informed
about a new crocidosoricine (Crocidosoricinae gen.)
from the Early Miocene Ara Faunal Assemblage
(Kazakhstan) that is similar to both Crocidosorex (Oli-
gosorex sensu Hoek Ostende, 2001) and Carposorex
and probably belongs to a new genus. This is Aralo-
sorex kalini gen. et sp. nov. described above. It is simi-
lar to Oligosorex in the structure of the posterocristid
arms of P,, which are better developed than those of
Carposorex. On the other hand, the new genus has such
a characteristic feature of Carposorex as the presence
of contact between the posterolabial crest of the proto-
conid and the ectocingulid of M, and M, on alevel with
the bottom of the hypoflexid. Apparently, Aralosorexis
closely related phylogenetically to Carposorex.

The genus Carposorex established by Crochet
(1975) is known as the type species C. sylviae Crochet,
1975 (= Crocidosorex sp. sensu Baudelot, 1972) from
the Late Aquitanian Laugnac locality (MN2b) in
France and several Early Miocene forms from France
(Paulhiac, MN1, and La Bréte, MN2) and Germany
(Stubersheim 3, MN3-MN4), which were identified as
Carposorex sp. (Crochet, 1975; Ziegler, 1989; Rzebik-
Kowalska, 1998). Carposorex sp. from Stubersheim
differs from C. sylviae in the structure of M, i.e,, the
smooth enamel, continuous ectocingulid, and less pro-
nounced labial arm of the posterocristid (Ziegler,
1989). In the first two characters, it is similar to Aralo-
sorex kalini.

Crochet indicated that Carposorex and Croci-
dosorex (including Oligosorex) display a specia struc-
ture of P,; thisallows one to combine these generain a
separate subfamily of the family Soricidae, which also
includes the Heterosoricinae, Crocidurinae, Soricinae,
and Limnoecinae (Crochet, 1975, p. 650). However,
Crochet believed that structural features of P, in the
above listed genera possibly display their primitive
statein the Soricinae; therefore, he did not establish this
new group. Reumer (1987) formally established the
subfamily Crocidosoricinae and included the genera
Crocidosorex, Oligosorex, Miosorex, Soricella, Clapa-
sorex, Carposorex, and Srinitiumin its composition.

In addition to the type species C. piveteaui Lavocat,
1951, Crochet included two closely related species, C.
antiquus (Pomel, 1853) (type species of Oligosorex)
and C. thauensis Crochet, 1975, in the genus Croci-
dosorex. Oligosorex is commonly considered to be a
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junior synonym of Crocidosorex (Crochet, 1975; Zie-
gler, 1989; Reumer, 1998; Rzebik-Kowalska, 1998;
etc.). The majority of supporters of this point of view
follow the opinion of Repenning (1967), which was
only based on the similarity of the original diagnoses of
these genera (Lavocat, 1951; Kretzoi, 1959). Other
researchers considered Oligosorex to be a separate
genus (Baudelot, 1972; Hugueney, 1974; Gibert, 1975;
Gureev, 1971, 1979). Recently, Hoek Ostende (2001)
has convincingly demonstrated the presence of sub-
stantia differences between these genera and restricted
the composition of Crocidosorex to the type species. In
this species, the lower molars lack ectocingulids and
the structure of P, is aberrant to crocidosoricines.
Hoek Ostende indicates that proper Crocidosorex (in
contrast to Oligosorex) differs from the other genera of
the subfamily Crocidosoricinae in the structure of the
posterocristid of P,; consequently, it may belong to a
separate group; thiswould result in a certain taxonomic
problem. However, it is impossible to examine other
distinctive features of the Crocidosoricinae on the basis
of available material on C. piveteaui; therefore, Hoek
Ostende recommends retaining Crocidosorex in the
composition of this subfamily.

At the same time, the name Crocidosoricinae
Reumer, 1987 is afamily-group taxon that has a senior
synonym, Oligosoricini Gureev, 1971 (Gureev, 1971,
1979). Gureev established the tribe Oligosoricini to
combine the genera Oligosorex, Crocidosorex, Mio-
sorex, Soricella, Gobisorex, Domnina, Paradomnina,
Quercysorex (= Amphisorex: Gureev, 1979), Alluvi-
sorex, and Angustidens. Currently, the first four genera
are assigned to the subfamily Crocidosoricinae; the
subsequent four are assigned to the Heterosoricinae,
Alluvisorex is placed in the Soricinae, and Angustidens
is placed in the Limnoecinae (Reumer, 1998). There-
fore, the name Oligosoricini has not receive wide
acceptance, sincethisisobviously an artificial group. It
isworth noting that, although Oligosoricini isthe senior
name, thereis no need to replace the term Crocidosoric-
inae by Oligosoricinae if the subfamily is considered to
include two tribes, Oligosoricini and Crocidosoricini
(this statement is substantiated above). This case falls
under Article 35.5 of the International Code of Zoolog-
ical Nomenclature (1999, p. 44), which reads as fol-
lows: “If, after 1999, aname in use for a family-group
taxon (e.g., for asubfamily) is found to be older than a
name in prevailing usage for ataxon of higher rank in
the same family group (e.g., for the family within
which the older name is the name of a subfamily), the
older name is not to displace the younger name.”

The new soricid taxadescribed above from two beds
of different ages of the Lower Miocene of Kazakhstan
give only preliminary data on the morphological and
taxonomic diversity of the Early Miocene Asian Croci-
dosoricinae. However, these data alow one to make
certain conclusions concerning the Oligocene—
Miocene stage of Soricidae evolution. In particular,
Aralosorex is similar in the structure of P, to both Oli-
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gosorex and the Soricinae; thisis evidence for the pres-
ence of the so-caled soricine morphotype of P,
(Repenning, 1967; Reumer, 1987), at least, a primitive
state of this morphotype, in the Oligocene-Miocene
Crocidosoricinae from Asia. This suggeststhat the sub-
family Soricinae appeared in Asia in the Late Oli-
gocene or at the Oligocene—-Miocene boundary.
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