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ABSTRACT - The paper examines the taxonomic status of North African Crocidurarussula Auctorum. On
the basis of morphological data, the taxon needs to be divided into at least two species: C. russula (Hermann,
1780)from western Europe, coastal Morocco and middle-western Algeria, up to about the Algiers area, and
possibly even Sardinia and Ibiza, and another species, distributed in coastal middle-eastern Algeria, Tunisia,

Pantelleria and, possibly, La Galite archipelago.

The first and only available name for the above, eastern taxon is Crocidura cossyrensis Contoli, 1989.
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A lot of converging evidence from various
studies in morphology, karyology, genetic and
ecogeography (Vesmanis, 1975; Rzebik-
Kowalska, 1988; Sarh and Zanca, 1992; Vo-
gel et al., 1992; Sara and Vogel, 1996; Con-
toli, 1998, in press) suggests that observed
differences among populations of, “Crocidu-
ra russula Auctorum”, could be linked to spe-
ciation phenomena in the mid Algerian re-
gion, for historical reasons (e.g. climatic vari-
ables), already mentioned by Sara and Vogel
(1996). This seems to be linked to the rise to-
wards the north of desert land, which is evi-
dent due to arise of the 30°C summer isotherm
towards the Mediterranean sea (Fig. 1). These
phenomena, perhaps more effective in the
past, seem very similar to those affecting a lot
of other taxa, in the same area: Reptilia (Ca-
puto, 1987), Amphibia Anura (Lanzaetd.,
1986), Insecta Phasmidae (Bullini and
Nascetti, 1987).

Vesmanis and Vesmanis (1980) suggested
there is a possible subspecific separation of
the bigger C. russula in Tunisia and Algeria,
in comparison to the smaller one, from Mo-
rocco.

Furthermore SarB and Zanca (1992), found
that the Tunisiaand Morocco populations are
morphometrically well separated. Moreover,
also in agreement with Rzebik-Kovalska
(1988), Vesmanis (1977, 1981)recorded big-
ger dimensions in C. russulapopulations found
eastward of Algiers, including La Galite arch-
ipelago (Vesmanis, 1972).

Vogel et al. (1992) and SarBand Vogel (1996),
in their important papers, showed a difference
between the bigger shrews from eastern Alge-
ria and Tunisia (provisionally ascribed by the
above mentioned authors to C. russula cf. ag-
ilis) and those in Morocco and western Alge-
ria, which were attributedto C. russula yebalen-
sis (Cabrera, 1913), and from the nominal sub-
species C. russula russula (Herman, 1780) in
Switzerland. Moreover, the Western-Maghre-
bian and the European shrews were shown to
be very similar to each other.

On the other hand, the Tunisian “cf. agilis”
populations show «a karyotype.. .identical>>
(Sara and VVogel, 1996)and are genetically quite
similar (showing a diagnostic locus) to those
in Pantelleria island, considered (Sarh, 1998)
«.. .dichiaraderivazionetunisina». More specit-
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Figure 1-The hypothetical distribution of Crociduru russula (22) and C. cossyrensis (). Cross-hatch-
ing refers to the “transition zone” sensu Sara and Vogel, 1996. Discontinue hatching refers to approxi-
mate southward distribution. Chercliel area is evidenced. Locality numbers refer to Table 1.

ically, the last two groups of shrew populations  cant outlier compared to the others\(Dixon test,
share two fixed loci (Vogel et al., 1992). P<0.02, 2t). Moreover, the “standard devia-
Therefore, one can distinguish two groups of  tion/variation” relationship was significantly
populations (Fig. 2): the first, with Tunisian  greater in that site (Dixon test, P<0.02, 2t; Fig.
and East-Algerian shrews, including those of  4), aswould be expected in any case of amul-
the Pantelleria island (described as C. timodal distribution.

cossyrensis Contoli, 1989); the second, with ~ This clearly indicates a geographic overlap
Moroccan and West-Algerian populations. and, therefore, the specific separation between
Unfortunately, up to now there only exists in-  the West and East Algerian populations, as
direct information about syntopic occurrence  suggested by Sara and Vogel (1996, p. 384,
sites (see data from Rzehik-Kowalska, 1988). 387, 389).

Nevertheless, we tried to gather a little more  So, at present, the taxon “Crocidurarussula
statistical information from such data. Auctorum” should be divided into at least two
Namely, if each site was monospecific, the  species (Fig. 1). The first, C. russula (Her-
variation of body dimensions should not be in ~ mann, 1780) - with NF= 60, smaller in size
any way different (caeteris paribus) inthe var-  and with skull characters (e.g. sphaeno-oc-
ious sites of the studied geographical range.  cipital bridge, upper braincase outline, foram-
Conversely, we observed an enhanced di- inabasisphaenoidalia shape, processus angu-
mensional variation in correspondence to the  laris ridge) known to be typical of this species
presumably syntopy area (from the Aokas site  (see Catalan and Poitevin, 1981; Poitevin et
and the middle-Algerian ones, considered (Sara  al., 1986)- from western Europe, coastal Mo-
and Vogel, 1996) the transition zone), perhaps  rocco and Algeria, up to about the Algiers
due to the local coexistence of reproductive-  area, and possibly even Ibiza and Sardinia.
ly isolated bigger and smaller taxa (Table 1;  The second species - with NF= 68 (more ex-
Fig. 3). The Cherchel site (No 8) is a signifi-  actly, varying from 66 to 70, fide an anony-
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Figure 2 - Dimensional range of condylar length (CL) and zygomatic breadth (JB) of the examined
populations of Crocidura;R: russula, C:cossyrensis, H: helianensis and W: whitakeri. The group of
population shrews (bold line) with Tunisian, East-Algerian and Pantelleriaisland, correspond to C.
COSSyrensis.

mous referee), larger in size and with a dif-  archipelago (Vesmanis, 1972).

ferent skull morphology (Contoli, 1990,1992)  With regards to the name of the last taxon, we
- from coastal middle-eastern Algeria and  agree with Vesmanis (1975) and Sara and Vo-
Tunisia, Pantelleria and, possibly, La Galite  gel (1996) who consider the many names
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Table 1 - Zygomatic breadth values in the examined shrews populations from Morocco (MA), Algeria
(A) and Tunisia (TU).Data from: (1) Vesmanisand Vesmanis 1980; (2) Rzebik-Kovalska, 1988;(3) Sara

and Zanca, 1992.

Locality n°® X max min max-min SD (X+SD) cv.  se.
- (X-SD)

1 MA MarrakechdistrictV 7 6.03 616 575 041 014 028 232 0.05
2 MA Rabat district® 5 582 595 566 029 013 026 223 0.06
3 MA Tetuan district ! 5 593 6.04 579 025 011 022 186 0.05
4 MA Nador district(® 4 581 585 574 011 005 0.10 086 0.02
5 A ElAmria® 7 6.00 6.25 578 047 015 030 250 0.06
6 A  Sidi Driss @ 17 591 630 570 060 013 027 220 0.03
7 A EsSenia® 11 592 6.05 565 040 012 025 203 0.04
8 A  Cherchel® 4 6.09 640 570 0.70 029 059 477 0.15
9 A  Aokas®@ 30 624 665 6.00 065 014 029 224 0.03
10 TU Tabarca,Ain Draham,

Bulla Regia, 7 612 6,50 575 075 019 038 311 0.05

Lac Mellegue &
11 TU Roman aqueduct,

Dj. Zaghouan 9 6.17 640 600 040 014 028 227 007

found in the literature (Sorex agilis Levail-
lant, 1850, Pachyura pigmaea Loche, 1867
and Sorex mauritanicus Pomel, 1856) to be
unsuitable. In particular, they claim that
«...with Vesmanis (1975) and Kowalski and
Rzebik-Kowalska (1991)... agilis is better
treated as species dubia».

Nevertheless, if (and only if!) Sorex agilis is
not a nomen nUdum, in an attempt to rely it to
an existing taxon (since the type specimens
lack), Levaillant’sillustrations should be used
for a description (ICZN, 74c), as discussed
by Loche (1867). Therefore, the relevant spec-
imen should be considered as the lectotype
(ICZN, 74b and ¢). Consequently, possible
criteria could be:

- the uniformly coloured grey pelage, quite
different from that of cossyrensis;

- the body proportions, in particular the
“tail/head+body” relationship; even Vesma-
nis, in his extensive and careful historical ac-
count (1975), underlines the relatively long
tail;

- the absolute dimensions; where direct mea-

surement are lacking, one can refer to Loche
(1867): «Sa taille ne nous parait pas différer
de celle du Sorex etruscus...»; in fact, if the
middle illustration corresponds to the actual
size (note that, e.g., the illustration of Rattus
alexandrinus, in the same page, is fully com-
patible with the actual size), the dimensions
are very small.

Taking into account some crocidurinae taxa
reported in Algeria (Suncus etruscus, Cro-
cidura whitakeri, C. heljanensis, C. russula)
or its immediate surroundings (C. cossyren-
sis, C. tarfayaensis, C. lusitania, C. viaria),
the last two characters can be ranked and com-
pared as in Table 2, where agilis can be found
opposite to COSSyrensis.

So, agilis cannot be linked to cossyrensisand,
therefore, to the large, eastern taxon.

On the other hand, C. anthonyi Heim de Bal-
sac, 1940was described by Gafsa, very south-
ward from the main area of “big shrews” as-
cribed to C. russula (see Sara and Zanca,
1992). Moreover, it shows a very peculiar col-
oration and a very different size, which is sim-
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Figure 3 - The variance of “Coefficientof variation”(C.V.; circles) and “Standard Error” (S.E.;
squares) values in the examined sites of the studied geographical range (seeFig. 1).

Table 2 - Grouped blocks of ranked proportions [tail/(head+body)] v.s dimensions(head+body) of Sun-
cus etruscus, Crocidura whitakeri, C. heljanensis, C. russula, C. cossyrensis, C. tarfayaensis, C. lusi-

tania, C. viaria. and Sorex agilis.

Head+body
Small Medium Large
Small S. etruscus C. whitakeri C. cossyrensis
Tail/head+body Medium C. heljanensis C. tarfayaensis
Large C. lusitania C. russula
S. agilis C.viaria

ilar to C. whitukeri (see Rzehik-Kowalska,
1988). Note that Heim de Balsac (1940), in
describing C. anthonyi, reported a
«..mandibule 9 mm...» measurement; ow-
ing to the various meanings of “mandible

length” (see Vesmanis, 1976), we compared
it with the smallestone, CL (instead of UKL,
inclusive of the processus angularis, or a di-
agonal measurement, often taken in the past)
of other taxa; so, in figure 2, the true position
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Figure 4 - "'Standard deviation/Variation range" relation in the studied sites. Locality numbers refer to

Table 1.

of anthonyi on the ordinates could be even
lower, as indicated by the arrow.

Moreover, C. yebalensis described by Cabr-
erafrom Tetuan (Morocco) in 1913, is a name
which should be included in C. russula s. s.,
like C. russula yebalensis.

Finally, Crocidura heljanensis Vesmanis, 1975
should be characterised, according to Ves-
manis and Vesmanis (1980), only for its small-
er size compared even to Crocidura russula
(Fig. 2) ;apart the criticism by Jenkins (1976),
it must be noted that the Typi are from Ora-
no (West Algeria), a geographic area where
C. russula is characterized by its small size
(see data from Vesmanis, 1977;Vesmanis and
Vesmanis, 1980; Rzebik-Kowalska, 1988).
Moreover, Orano is well westward from the
morphologically transitional zone between
western and eastern taxa, described previ-
ously.

This suggests that if C. heljanensis, is not a
separate (third) species, then it should be in-
cluded in C. russula. Therefore, C. heljanen-
sis cannot be used as a name for the large,
east-maghrebian species.

In conclusion, the first and sole available name
is Crocidura cossyrensis Contoli, 1989.

ACKNOWLEDGEMENT

Wk are grateful to Giuseppe M. Carpaneto for com-
ments, to Mary De Cicco for the English revision
and to two anonymous referees.

REFERENCES

Bullini, L. and Nascetti, G., 1987. Genetic
and taxonomic studies on the genus
Clonopsis, with the description of a new
species (Phasmatodea, Bacillidae). Boll.



Taxonomy of Maghrebian Crocidura 17

Ist. Entom. Univ. Bologna, 41: 325-353.

Caputo, V., 1987. Ricerche di biologia
evoluzionistica sul Genere Chalcides
(Sauria, Scincidae)nell’area mediterranea.
Tesi dilaurea in Sc. Naturali, Univ. Napoli.
AA. 1986-87.

Catalan, J. and Poitevin, F., 1981. Les Cro-
cidures du midi de la France: leurs carac-
téristiques génétiques et morphologiques:
laplace des populations corses. C. R. Acad.
Sc. Paris, 292: 1017-1020.

Contoli, L., 1990. Ulteriori dati su Crocidu-
ra cossyrensis Contoli 1989, con partico-
lare riguardo a specie congeneri dell’area
mediterranea (Mammalia, Soricidae).Hys-
trix, 2: 53-58.

Contoli, L., 1992.De Cossyrae crocidura(Cro-
cidura cossyrensis Contoli, 1989). Atti
Soc. It. Sc. Nat. Mus. Civ. St. Nat. Milano,
132: 61-68.

Contoli, L., 1998. Numero di specie, carte di
Ricchezza specifica e “Forma Italiae”. II
Cong. Ital. Teriol. “I Mammiferi in Italia:
status. Tendenze e implicazioni gestion-
ali”. Varese, October 1998. Abstr.: 2.

Contoli, L., In press. “I1 Genere Crocidura”
and “Crocidura cossyrensis”. In: Fauna
d’Italia, Calderini, Bologna.

Contoli, L., Benincasa-Stagni, B. and Maren-
zi, A.R., 1989. Morfometria e morfologia
di Crociduru Wagler 1832 (Mammalia,
Soricidae) in Italia, Sardegnae Sicilia, con
it metodo dei descrittori di Fourier: primi
dati. Hystrix, 1: 113-129.

Heim de Balsac, H., 1940. Une musaraigne
nouvelle de Tunisie. Bull. Mus Nat. Hist.
Nat., 12 (7): 382-384.

Jenkins, P.D., 1976. A note on the type mate-
rial of Crocidura heljanensis Vesmanis,
1975. Mammalia, 40 (1): 166-167.

Lanza, B., Nascetti, G., Capula, M. and Bulli-
ni, L., 1986. Les Discoglosses de la Ré-
gion méditerranéenne occidentale (Am-
phibia; Anura; Discoglossidae). Bul. Soc.
Herp. Fr., 40: 16-27.

Loche, V., 1867.Histoire naturelle des mam-
miferes. In: Exploration scientifique de I’
Algérie, Bertrand, Paris.

Poitevin, F., Catalan, J., Fons, R. and Croset,
H., 1986. Biologie evolutive des popula-
tions ouest-européennes de Crocidures. 1
- Critbres d’identification et repartition
biogéographique de Crocidura russula
(Herman, 1780) et Crocidura suaveolens
(Pallas, 1811).Rev. Ecol. - Terre Vie, 41:
299-314,

Rzebik-Kovalska, B., 1988. Studies on the
Genus Crocidura (Insectivora,Mammalia)
in Algeria.Acta Zool. Cracov.,31 (4): 167-
192.

Sara, M., 1998. | mammiferi delle isole del
Mediterraneo. L‘ Epos, Palermo.

Sara, M. and Vogel, P., 1996. Geographic vari-
ation of the Greater white-toothed Shrew
(Crocidururussula Hermann, 1780 Mam-
malia, Soricidae). Zool. J. Linn Soc., 116:
377-392.

Sara, M. and Zanca, L., 1992. Metric dis-
crimination and distribution of the speci-
es of Crocidura occurring in Tunisia. Ac-
ta Theriol., 37 (1-2): 103-116.

Vesmanis, |.E., 1972.Einige Kleinsauger vom
Galita-Archipel, Tunesien (Mammalia).
Senckenb. Biol., 53 (3-4): 189-195.

Vesmanis, |.E., 1975. Morphometrische Un-
tersuchungen an algerischen Wimper-
spitzmiusen, 1. Die Crociduru russula -
Gruppe (Mammalia: Insectivora). Senck-
enb. Biol., 56 (1-3): 1-19.

Vesmanis, |.E., 1976. Vorschlage zur ein-
heitlichen morphometrischen Erfassung
der Gattung Crocidura (Insectivora, So-
ricidae) als Ausgangsbasis fur biogeo-
graphische Fragestellungen. Abh. Ar-
beitsgem. Tier- u. pflanzengeogr. Heimat-
forschg. Saarland, 6: 71-78.

Vesmanis, I.E., 1977.Eine neue Crocidura-
Art aus der Cyrenaia, Libyen: Crocidu-
ra aleksandrisi n.sp. (Mammalia: Insec-
tivora: Crocidura). Bonn. Zool. Beitr.,
28: 3-12.

Vesmanis, |.E., 1981. Uber weitere Haus-
spitzmduse (Crocidurarussula Hermann,
1780)aus Algerien. African Small Mam-
mal Newsletter., 6: 4-7.

Vesmanis, |.E. and Vesmanis, A., 1980.Beitrag



L. Contoli and G. Aloise

zur Kenntnis der Crociduren - Fauna
Marokkos (Mammalia, Insectivora, Sori-
cidae) 1. Die Wimperspitzmause aus den
Sammlungen des Smithsonian Institution,
Washington. Zool. Abh. Staatl. Mus.
Tierkunde Dresden, 36 (1979): 11-80.

Vogel, M., Maddalena, T.and Sara, M., 1992,

The taxonomic status of Crocidura
cossyrensis contoli, 1989 and its relation-
ship to African and European Crocidura
Russula (Mammalia, Insectivora). Ab-
stract. Israel J. Zool., 38 (3-4): 424,



