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Abstract. 14 species of shrews are described from the Early and early Middle Pleistocene
of the Betfia Karstic Complex. Sorex minutissimus ZIMMERMANN, 1780 and Neomys cf.
newtoni HINTON, 1911 were found in Romania for the first time. The systematic position
of the above-mentioned taxa, their measurements, illustrations and diagrams are given.
The transformations and a paleoecological interpretation of shrew associations in the Bet-
fia region is also presented.
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[. INTRODUCTION

The Betfia Karstic Complex (fissure-filling system and former caves) containing a very rich
vertebrate faunas is situated near the city of Oradea in Romania. It was known since the beginning
of this century by the Hungarian name of Piispokfiirdé. The fauna of this complex was studied by
several authors more extensively, however, by Elena TERZEA from the Speological Institute in Bu-
charest. More than thirty years she studied rodents and carnivores and published their descriptions
as well as the lists of accompanying faunas and the stratigraphic position of particular localities. The
papers of last years (TERZEA 1994, 1995a and b) recapitulate her studies on this subject. In the last
years HIR and VENCZEL (1998 a and b) published also the papers on rodent fauna from the Betfia-IX.

The lists of mammalian species given by TERZEA (eg. 1973a, 1983, 1988 etc.) contain also
names of insectivors although so far this group of mammals has been not studied. The present paper
is the first of two concerning Insectivora from Betfia Karstic Complex and describes the Soricidae.
The second one will deal with Talpidae and Erinaceidae.

The age and the chronology of particular Betfia localities is based here on the biochronology
given by TERZEA in her last papers (1994 and 1995a, b). Besides the different time scale (eg. “Mam-
malian Ages” scale) TERZEA also uses the regional chronostratigraphy of the Netherlands (Eburo-
nian, Waalian, Menapian, Bavelian, Cromerian). To compare the transformation of shrew fauna
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with those giving by TERZEA for other mammals this scale is also cited below although, according
to some authors, it is not correct on account of the distance separating both areas and different mate-
rial used for its construction (pollen). Concerning Betfia-IX there is some disagreement in its dating
between TERZEA and HiR and VENCZEL (personal communication). HiR and VENCZEL are sure that
they excavated exactly the same fissure as TERZEA because they consulted the place with TERZEA’s
collaborator Dr JURCSAK. They distinguish two main layers in B-IX. The lower layer (B-IX/C) is,
according to them, a little older than the upper one (B-IX/B), althougt this age difference is unim-
portant. The list of rodents in B-IX/B is nearly the same as in the B-IX of TERZEA. According to
TERZEA, hers as well as HIR’s and VENCZEL’s materials of B-IX come from two different fissures.
She thinks that their B-IX/C may be in reality younger than they suppose, contemporaneous with
B-VII/1. That way it would be a little younger than the B-IX of hers (see TERZEA 1995a, Table 1).
As the fauna of shrews is exactly the same in B-IX of TERZEA and in B-IX/B and B-IX/C of HiR and
VENCZEL I decided to treat them as belonging to one locality of the same age. B-IX could be a little
older than B-VII/1 because, although both localities contain such Miocene/Pliocene survivors as
Asoriculus and Petenyia, they are only in a vestigal quantity in B-VII/1.

In the present paper measurements were taken according to the pattern presented in REUMER
(1984). The highest number of identical elements (e. g. right first lower molars, M) has been as-
sumed to be the minimum number of individuals — MNI.

The material that this paper deals with, comes from the excavations carried out by the Speologi-
cal Institute “E. Racovitza”, together with the Museum of Oradea, in seven fossiliferous localities at
Betfia and it was kindly made available to me for study purpose, by Dr Elena TERZEA.

Most fossil materials mentioned in this paper are housed in the collections of the Institute of
Speology “Emil RAcOVITZA” (ISER) in Bucharest and a big part of Betfia-IX material is in the Mu-
seum in Oradea (Muzeu Tarii Crisurilor — MTC), in Romania.

Comparative specimens marked MF/ belong to the Institute of Systematics and Evolution of
Animals (ISEZ) Polish Academy of Sciences in Krakow (Poland).

I am particularly grateful to Drs. Elena TERZEA, Janos HiR and Marton VENCZEL who gave me
the Insectivora materials to study. I am indebted to Mr. Marek KAPTURKIEWICZ for the illustrations.

II. SYSTEMATIC PART

Family Soricidae FISCHER VON WALDHEIM, 1817
Subfamily Soricinae FISCHER VON WALDHEIM, 1817
Tribe Soricini FISCHER VON WALDHEIM, 1817

Genus Sorex LINNAEUS, 1758

Sorex minutus LINNAEUS, 1766

M a t e ria L Thelistofthe material is given in Table I. It contains remains of maxillae and
mandibles with processes except the angular process and teeth (or isolated upper and lower teeth)
with the exception of AL EAY MR and Ay

Dieisicinid ipiteitoint 4 oi e dimuaitieiti a liiiia mid i croimipiansosni oweiitih
other European populations. Adescription of detailed morphology and
synonymy of the fossil S. minutus can be found in REUMER (1984) and RZEBIK-KOWALSKA (1991).
The remains from the Betfia localities mentioned above differ in size and morphology neither be-
tween them nor from other fossil European populations. They also agree in these features with recent S.
minutus collected on Polish territory.

Measurements. SeeTablesII and III.
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Table I
Sorex minutus LINNAEUS, 1766
Number of fragmentary | Number of fragmentary Minimum
Localities maxillae and detached | mandibles and detached | Total number of
upper teeth lower teeth individuals
Betfia-X1II I 2 23 5
Betfia-X 0 1 1 1
Betfia-XI 0 3 3 1
Betfia-1X 8 129 137 58
Betfia-VII/1 16 78 94 13
| Betfia-V 0 g 8 1
| Betfia-VII/3 9 35 44 4
| Betfia-VII/4 0 | 1 1
Table 11
Sorex minutus LINNAEUS, 1766. Dimensions of upper dentition (in mm).
T
Betfia-XIII |  Betfia-IX 1 Betfia-V1I/1 Betfia-VII/3
min.‘ X |max.| n | min. ,xml,max. n min.] Ko | SaXea|snn sd cv |min. | x max.| n
T o S I o L ) s e e ) e e B v e v ey | e e e |
I' Loftalon | - |~-| - | - | ~-|~-|~-|~-1]- |063| - 1 =i == fess | - T
Hoftalon | — | — | - - - - | - e | et OIS 1 - - = 091 ] = 1
o osoly T e o 0464“0.67 i T D S ) e P e T
Wiloce o | 01600 Z0aIt i0Yean Mo | = A e B i R o e
e e R e i s S S B e e e
AW oeety il e e B S 0V Al ots 51 iotsmi i R D | 2 g SR SO R G R
L e O L e [l ER)
Wil(ocol) Ll i lum ol e 0 59 il e = 0.4zj = | e e R e
R R T e R e e R e i R R
L(max) | - -} RSN 119 ] 124 | 7 [0.04]336] 115 123]135] 4
M' L(med) | - 7’ ~ | - 097|101 [1.05| 5 |0.85(094|1.00| 8 [005]|532[092|0.93]095| 4
Wmax) | - | - | - 2027 13t | 140 40121129 137 ] - 7. 1:01061] 4,65 1.35|1.37.| 1.39.|" 4
N I I e P T TR R S e T B R R e R
WIEEGT (rmady | e sl s s il oiop R0t fovous iest ol wilEs o s Sliine it etied it e it il Vbt
W (max) | - \-‘ e e e e

* — specimen slightly damaged

Systematic p051t10n ainide Jd i st inor brustal o o Averysmall
size of the specimens, fissident I', A’ totally visible from the buccal side of the maxilla, P* with high
parastyle, big L-shaped protocone and weak hypocone, M'-M? with high metalophs, narrow on the
top and bending towards the anterior coronoid process, weak or absent coronoid spicule, high inter-
nal temporal fossa continuing to the tip of the coronoid process, high condyloid process, the mental
foramen placed below P4/M1 or below the trigonid of M, (but not farther than M, protoconid), tri-
cuspulate, delicate I; with weak cingulum, M;-M, with high endoconid crests and mesoconids in
unworn teeth, M3 with basined long talonid provided with hypoconid and entoconid allow us to con-
sider them to be S. minutus.

Another small Sorex species such as S. subminutus described by SULIMSKI (1962) from the
Early Pliocene of Weze 1 in Poland, S. praeminutus described by HELLER (1963) from the Biharian
of Deinsdorf in Germany and S. biharicus described by TERZEA (1970) from the Late Pleistocene in
Romania are not considered as good species because their size and characters lie within the range of
variation of S. minutus (see JAMMOT 1977, RZEBIK-KOWALSKA 1991).
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Sorex minutus LINNAEUS, 1766.
Betfia-XTII Betfia-X Betfia-XI Betfia-IX
min. X max. | n | sd cv_|min.| X |max. n (min.| x |max.| n [min.| x |max.| n | sd cv
e e B e e e B e e e e e e i
W (buce.) | 0.69 | 071 | 0.75 | 3 = = - |-l =-]=-1=]1=-1=1-1]0.6010.66/0.72| 7 | 0.04 | 6.06
P, L (bucc.) | 0.69 | 0.80 | 091 | 3 - - -{=-|l=-|l-{-1-1-1-10.85({0.90/0.94| 10| 0.03 | 3.33
W (occl) | 041 | 051 [ 061 | 3 | — — - -|=-|=-f=]=-]1-1-1049/0.52|10.54| 6 | 0.02 | 3.85
M, L (occl.) 1.06 | 1.19 | 126 | 6 {007 588 | - | - | - |-| - | = | = | —|1.07|1.20|1.28| 44| 0.04 | 3.33
W (occl.) | 0.64 | 0.69 | 0.74 | 5 = - -l -l=-]=l=1=1=1-1063[0.67[0.73]430.03 | 448
M, L (occl.) 1.03 | 1.08 | 1.13 | 7 (003|278 | - | - | = | = | — |[1.10] — | 1 |1.00|1.05|1.11|57 | 0.02 | 1.90
“ Woccl) | 059 | 0.65 ] 0.70 | 7 |0.04] 6.15 | — | — | = | — |0.66/0.67]0.68] 2 |0.58|0.630.68 |52 | 0.03 | 4.76
M, L (bucc.) | 0.85 | 0.92 | 0.96 | 5 - - — | =] =1]=1]-1094| - | 1(085[092(1.00|31|0.04 | 4.35
" W(occl) | 047 | 051 | 055 | 5 - = e e e - 1049 — | 11]0.46]0.52]0.60|28 | 0.03 | 5.77
M;-M; L (occl.) - 3001 - 1 - - = e = = 12,96 (13.12113.25°1 12°] 0.09: [ 2:88
H of mandible
below M, 0.88 1093 | 098 | 8 /003|323 | — |08 — | 1| —-| -]~ |-1074]0.89/1.00|89|0.06 | 6.74
H of ascending
ramus — 3.05 - [ — - -l -l=-1l-1=-1=1=1-1296/3.14[334|160.10 | 3.18
W of coronoid
process - - - - - - - -|l=-|=-]l=1=1=1]1-1044]057]0.65{19 | 0.06 | 10.53
H of condyloid
process 135 | 140 | 146 [ 3 | — - -l = -1 =1 - [138] — |1 ]124]1.39]1.54[19]0.07 | 5.04
W of interarticular
area 040 | 042 | 045 | 3 | - - - | -] - ]1-1-1050] — [11]036/0.47]0.57]28 | 0.05 |10.64

S. biharicus described from Romania is known so far only from its type locality, Cave Magura.
According to TERZEA (1970) it differs from S. minutus by the presence of the bicuspide A;, which in
S. minutus is essentially unicuspid. Unfortunately, in the rich material of the smallest Sorex from
Betfia, not one A; has been found and the problem of S. biharicus validity is still open.

S. minutus, recently widely distributed in Eurasia, is also very widespread as fossil, from nearly
all countries of Europe (RZEBIK-KOWALSKA 1998). Its oldest remains were found in the Early Plio-
cene localities (MN14, MN15) of Poland (RZEBIK-KOWALSKA 1991), Germany (DAHLMANN and
STORCH 1996), Hungary (REUMER 1984), Romania (RADULESCU et al. 1995) and Slovakia (FEJFAR
1966). The Late Pliocene and Pleistocene European localities also yielded abundant remains of this
shrew (RZEBIK-KOWALSKA 1998). The species did not change much during this long period.

Sorex minutissimus ZIMMERMANN, 1780

M ate ria L Thelistofspecimens is given in Table IV. It contains two first lower incisors
I; and two fragments of mandibles, one with M;-M, and the second with a coronoid and part of the
condyloid processes.

Table IV
Sorex minutissimus ZIMMERMANN, 1780
Number of fragmentary | Number of fragmentary Minimum
Locality maxillae and detached | mandibles and detached | Total number of
upper teeth lower teeth individuals
Betfia-VI/3 0 4 4 1




