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PART |: PARAPODEMUS GAUDRY/
AND ITSTYPE SPECIMEN

INTRODUCTION

Few fossil rodent species have been the sub-
ject of so many discussions in the literature
as Mus gaudryi DAMES, 1883, the type spe-
cies of Parapodemus. We therefore hesitate to
take up this subject again, but there are com-
pelling reasons to do so. In the first place, dr
C. Doukas (Athens) has recently recovered
the holotype of Mus gaudryi, considered lost
since it was figured in Papp (1947), from the
collections of the Geology Department of the
University of Athens. Secondly, Martin

Suéarez & Mein (1998) have re-opened the
dispute on the status of Parapodemus and, in
the third place, new material from the Middle
Turolian of Diizyayla (near Hafik, C.
Anatolia) and Lava (near Servia, Macedonia)
that will be discussed below provides infor-
mation on populations that are transitional
between Parapodemus and Apodemus.

The recovery of the, not very informative,
type of P. gaudryi after a neotype had been
designated (de Bruijn 1976) requires a deci-
sion of the International Commission on
Zoological Nomenclature on the identity of
the type. We therefore summarise the data
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relevant for this ruling and formally request a
decision on this matter. The measurements of
the associations of murid cheek teeth from
Diizyayla and Lava 2 are given in the
Appendix. All figured specimens except Plate
1, fig. 8 are approximately x19 and illustrated
as left cheek teeth. If the original is from the
right side its number on de plate has been
underlined.

Concise historical review of the genus
name Parapodemus SCHAUB, 1938, its
type species Mus gaudryi DAMES, 1883
and its holotype

1883 Dames describes a complete lower den-
tition of a murid from the classic locality
Megaloremma near Pikermi (Attika, Greece)
as Mus (?Acomys) gaudryi.

1926 Schaub refers a partial Murinae skull
from Samos (Greece) with a dentition that is
worn and therefore does not show any detail
to Mus gaudryi.

1938 Schaub in a monograph on fossil
Murinae describes material from Polgardi
(Hungary) and refers it to Mus gaudryi. In the
same paper he defines the genus
Parapodemus as murinae similar to
Apodemus, but with an M1 and M2 that lack
the t7 and designates Mus gaudryi as the type
species of this new genus. This unfortunate
action implicates that the generic characteris-
tic (absence of the t7) cannot be observed in
the holotype of the type species. In the same
paper Schaub assigns a second species, P.
lugdunensis from Mollon (France) to
Parapodemus.

1947 Papp studies and figures the (then
damaged) type mandible with m2, m3 dext.
and m2 sin. from Megaloremma and compa-
res it with the material from Polgardi studied
by Schaub. He reaches the conclusion that the
morphology of the Polgardi material differs
from the type of P. gaudryi and therefore
represents a different species which he names
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Parapodemus schaubi. Papp does not
designate a holotype for his species and
suggests to regard it as the type species of
Parapodemus.

1958 Schaub follows this erroneous action
and mentions P. schaubi Papp, 1947 as the
type species of Parapodemus.

1976 De Bruijn describes a collection of iso-
lated rodent teeth from the locality Pikermi-
Chomateri, which is situated 3.5 km NE from
the Megaloremma locality that yielded the
type of Parapodemus gaudryi. The dominant
rodent in this assemblage is a species of
Parapodemus. Since the type of gaudryi
could not be found in 1976, direct compari-
son of the Chomateri material with the type
was impossible. Comparison of the
Parapodemus teeth from Chomateri with the
ones from Polgardi showed a striking
morphological similarity and a large overlap
in size (De Bruijn 1976: fig. 1). Although
some of the teeth from Polgardi are some-
what larger than the ones from Chomateri, he
(= De Bruijn) concluded that they represent
the same species, synonymized P. schaubi
Papp and P. gaudryi (DAMES) and designated
a neotype (M1) for P. gaudryi from the
Chomateri assemblage (no. 171, Plate 3, fig.
8).

1978 Mein criticizes De Bruijn (1976) on
many points. Relevant here is that he consi-
ders the neotype designated for P. gaudryi not
valid because:

(1) It is not certain that the localities
Megaloremma and Chomateri are coeval.

(2) It is not certain that the neotype belongs
to the same species as the (lost) type.

(3) Schaub (1938) based the genus name
Parapodemus on characteristics observed
in P. schaubi. Mein therefore considers
schaubi as the type species of
Parapodemus and reaches the conclusion
that the name P. gaudryi ‘doit étre rayé
des tablettes de la nomenclature zoologi-
que’.
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PLATE | Pargpodemus gaudryi (DAMES, |883). Figs. 1-4: M1, figs. 5-7: M2, fig. 10: m1, figs. I'l and 12: m2, and figs. 9 and

13: m3; all from Chomateri. Fig. | is the neotype. Fig. 8 is the holotype mandible from Megaloremma with m2 sin. and

m2 and m3 dext. Figs. 8a and 8b are the reversed m2 and m3 of the holotype figured at the same scale as the isolated
cheek teeth from Chomateri.
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1978 Van de Weerd & De Bruijn in a

reaction on Mein (1978) argue that:

(1) Schaub explicitly designated P. gaudryi as
the type of Parapodemus.

(2) The exact locality where the type
mandible was found is known.

(3) The Megaloremma and Chomateri
localities are in the same formation.

(4) The differences between the Polgardi and
Megaloremma material noted by Papp
(1947) are based on the undiagnostic m2.

They further observe that designation of P.

schaubi as the type of Parapodemus is not in

accordance with the The International Code

Zoological Nomenclature (I.C.Z.N.) and

recommend that P. gaudryi be recognized as

the valid type species.

1998 Martin Suarez & Mein analyze the lite-
rature reviewed above and write (p. 88): ‘it is
not our intention to revive an old polemic on
this subject’ (= the status of the genus name
Parapodemus) New in their discussion are
some of the reasons to reject the neotype
designated by de Bruijn (1976). These are:
(1) De Bruijn (1976) designates a neotype
without any justification (Art. 75c,
I.C.Z.N.).

(2) De Bruijn (1976) fails to give evidence
that the localities Megaloremma and
Chomateri represent the same geological
horizon (Art. 75d, 5, .C.Z.N.)

(3) De Bruijn (1976) gives no evidence that
the neotype belongs to the same genus
and species as the lost type mandible of
P. gaudryi (Art. 75d, 4, .C.Z.N.)

DISCUSSION

About the first objection made by Martin
Suarez & Mein (1998) one can say that the
description of the variation in the Pikermi 4
sample, the figures, the emended diagnosis
and the designation of a neotype given in
1976 have ascertained the unambiguous use
of the genus name Parapodemus for twenty
two years. In retrospect this seems to justify
the designation of the neotype.
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The second objection by Martin Suarez &
Mein (1998) is partly correct. Sections in the
Neogene continental deposits near Pikermi
show a series of fluviatile sandy red-beds at
the base that grade upwards into grey lacu-
strine marls. From west to east the lacustrine
part of the section increases in thickness sug-
gesting that part of the red-bed deposits in the
Megaloremma area is the lateral equivalent of
part of the lacustrine series near Rafina.
Since the quarry Chomateri is situated some
3.7 km east of Megaloremma and the level
with the small mammals is situated in the
lower part of the lacustrine beds (Bachmayer
et al. 1982) the two localities are expected to
represent roughly the same horizon. This
assumption is supported by the occurrence of
a level rich in large mammal remains in the
Chomateri quarry at about 12m. below the
level with the small mammals. The associa-
tion of large mammals from that level is very
similar to the one from Megaloremma (Fig.
8). We therefore consider these faunas to be
of about the same age. Moreover, the test
samples collected between the level with
large mammals and the one of Pikermi 4 are
all similar. This suggests that the rate of sedi-
mentation was high relative to the rate of fau-
nistic change. We therefore are of the opinion
that the Pikermi 4 level meets condition 75,
d, 5 of the I.C.Z.N.: ‘Evidence that the
neotype came as nearly as practicable from
the same level as the original name-bearing

type.

The third objection raised is correct, or rath-
er, was correct until the holotype of P.
gaudryi had been recovered. Comparison of
the figures of the holotype in Papp (1947) on
Plate 1 (figs. 8a and 8b) shows a number of
difRrences. Peculiar is that the incorrect figu-
res given by Papp are accompanied by a
description that is consistent with these figu-
res. Papp (1947, last paragraph of p. 372)
writes: (our abbreviated translation from
German) ‘Comparison of the remains from
Polgardi and Mus gaudryi from Pikermi
shows that the two species are not related.
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PLATE 2 Apodemus sp. | from Duzyayla. Figs. 1-8 M|, figs. 9- 16 M2.The teeth have been arranged in a sequence accor-

ding to the development of the t7.The frequency distribution of the various morphotypes is given in (text)Figure 3.
The M2 of figure 13 is the only specimen with a t| bis.
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Figure | Scatter diagram of the length and width of the Parapodemus / Apodemus m2 from Pikemi, Polgdrdi and Dizyayla.

The m2 of the latter has no extra cusp labial-
ly of the hypoconid and the terminal heel is
absent’. However, the teeth preserved in the
holotype have the banal morphology shared
by most Parapodemus and Apodemus species
and fit within the variation of the population
from which the neotype was designated (Fig.
1 and Plate 1, figs. 8, 8a, 8b, 9,11, 12 and
13). The neotype was thus designated in
accordance with Art. 75, d, 4 of the I.C.Z.N.

We conclude that the identity of Mus gaudryi
DAMEs, 1883 is clear and that the genus
Parapodemus is valid. The size difference
between the teeth from Polgardi and
Chomateri (Fig. 1) is not sufficient to warrant
two species names, so P. schaubi is conside-
red a junior synonym of P. gaudryi. Species
assigned to Parapodemus are:

P. gaudryi (DAMES, 1883)

P, lugdunensis SCHAUB, 1938

P. barbarae VAN DE WEERD, 1976

P. meini MARTIN SUAREZ & FREUDENTHAL, 1993
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PLATE 3 Apodemus sp.2 from Dizyayla. Figs. 1 -8 MI, figs. 9-16:M2.The teeth have been arranged in a sequence accor-

ding to the development of the t7.The frequency distribution of the various morphotypes is given in (text)Figure 3.
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Figure 2 Scatter diagram of the length and width of the Parapodemus / Apodemus M| from Diizyayla showing two slightly over-

lapping clusters indicating the presence of two species.

PART 2: THE MURINAE FROM THE
MIDDLE TUROLIAN LOCALITIES
DUZYAYLA (C.ANATOLIA) AND
LAVA (MACEDONIA)

INTRODUCTION

The Murinae from Diizyayla and Lava are of
interest for understanding populations with a
mixture of Parapodemus and Apodemus
morphotypes in the M1 and M2. In Diizyayla
there are two species of different size (Fig. 2)
showing this transitional stage represented in
the same level (Plate 2, figs. 1-16; Plate 3,
figs. 1-16). The assemblages from Diizyayla
and Pikermi 4 are similar in that they both

contain Hansdebruijnia neutrum (Plate 4,
figs. 19-22) and ‘Karnimata’ provocator
(Plate 4, figs. 15-18), but they differ in the
stage of evolution of the Parapodemus /
Apodemus populations (Fig. 3). The use of
the genus name Karnimata here does not
imply that we do not agree with Mein et al.
(1993) who synonymize K. darwini JACOBS,
1978, the type species of Karnimata, with
Progonomys woelferi BACHMAYER & WILSON,
1970. The problem is that there is no genus
name available for the species formerly
assigned to Karnimata and that does not fit
Progonomys, Huerzelerimys MEIN et al. 1993
or Castromys MARTIN SUAREZ & FREUDENTHAL,
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PLATE 4 Apodemus sp.2 from Duzyayla. Figs. 1-3:m1, figs. 4-5: m2, figs. 6-7:m3.The m| of fig. 2 is the only specimen

without the anterocentral cusp., and fig. 3 shows the only m| with a strong longitudal crest. The m3 of fig. 7 is considered
to be an aberrant specimen. Apodemus sp. | from Duzyayla. Figs. 8-10:m1, figs. 1 1-12: m2, figs. 13-14: m3."Karnimata”
provocator (DE BRUIN, 1976). Figs. 15-16: M1, fig. 17: M2, fig. 18: m|. Hansdebruijnia neutrum (DE BrRUIN, 1976). Figs. 19-
20: M1, fig. 21: M2, fig. 22: m|
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1994. Since the revision of the species in this
category is beyond the scope of this study we
provisionally assign the species K. huxlei
JacoBs, 1978, which seems to be a junior
synonym of ?Occitanomys provocator DE
BRrRUNN 1976, to ‘Karnimata’.

The locality of Diizyayla is situated in the
east slope of an abandoned lignite mine just
NE of the village of Diizyayla. The continen-
tal deposits containing the lignite unconfor-
mably overlie a thin section of littoral lime-
stones of Early Miocene age (J.C. Guezou
pers. comm. 1995). There are two superposed
fossiliferous levels: a greenish-gray clay bed
and the overlying laminated lignite bed. Both
levels are rich in mollusk remains and show
considerable variation in thickness laterally
and both contain remains of large as well as
of small mammals. Since the local miners
collected the large mammals, the provenance
of individual fossils is not known.
Unfortunately the collection was not donated
to a scientific institution and is therefore only
partly available for study. The collections of
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small mammals from the clay and the lignite
have been kept separate. Since the preserva-
tion of the teeth in the lignite is poor the
sample from the clay is much larger. All spe-
cimens figured and used to calculate the fre-
quency distribution of the various morphoty-
pes are from the clay. The composition of the
rodent associations from the clay and from
the lignite is rather different (Fig. 4). We
hesitate to interpret these differences in terms
of biotope because the mode of accumulation
of the fossils seems to have been different.

The locality of Lava is situated close to the
edge of the basin in the south western corner
of the Lava lignite mine (near Servia,
Macedonia). The fossiliferous silts and sands
were deposited around large boulders of
Mesozoic limestone that seem to have fallen
into the basin during the sedimentation. The
remains of fish and small mammals occur
concentrated on foresets and bedding planes
within an irregular sand body of several
meters thick.
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Figure 3 The relative abundance of the five morphotypes recognized in the M| and M2 of four different species from

three localities. Morphotypes | and 2 represent the Parmpodemus morphology and morphotypes 3, 4 and 5 the

Apodemus morphology. In each of the four species the percentage of specimens with the Apodemus morphology is

higher in the M2 than in the M1I.
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Figure 4 Complete list of the rodents collected from the clay and from the lignite of Diizyayla as well as the relative

abundance of the taxa in these two leels. N refers to the number of M| + M2 and m| + m2.The specimens referred

to as '‘Blancomys” represent a large high-crowned muroid which teeth have flat wear surfaces. Similar specimens have

become known from a number of new localities of Late Miocene age in Turkey. The affinity of this group is not known,

but the teeth are reminiscent of Blancomys. In the columns Samos (main bone beds) (Black et al. 1980) and Pikermi

(Chomateri) only those species are indicated that occur in one of the levels of Dizyayla.
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The Apodemus association from
the Diizyayla clay
The scatter diagram of length and width of
the M1 with Parapodemus and Apodemus
morphology (Fig. 2) shows that there are two
species represented in this level that show a
small overlap in size. Since the morphologi-
cal difference between the two species is
small (Plate 2, figs. 1-16; Plate 3, figs. 1-16;
Plate 4, figs. 1-14) it cannot be excluded that
a few of the specimens of intermediate size
have been assigned to the wrong species.
Fortunately the total number is large, so pos-
sible mis-identification of single specimens
does not affect the relative abundance of the
morphotypes much. Figure 3 shows the relati-
ve abundance of the five morphotypes recog-
nized in the M1 and M2 in each species.
Allocation of morphotypes ‘1’and ‘2’ to
Parapodemus and of morphotypes 3°, ‘4°,
and ‘5’ to Apodemus follows tradition. Two
conclusions can be drawn from Figure 3:
(1) Apodemus sp. 2 has a more advanced
grade of evolution than Apodemus sp. 1.
(2) In both species the grade of evolution is
more advanced in the M2 than in the M1,
a phenomenon that occurs in the P.
gaudryi assemblage from Los Aguanaces
(van Dam 1997: 64) also.

This means that the definition of what should
be called Parapodemus and what Apodemus
has to be based on either M1 or M2. We sug-
gest to choose the M1 and to stipulate that a
minimum of ten specimens is required. If

level Dizyala 1 Diizyala 1
iclay) {lignite)
Lagomorpha n n

1 1

Alilepus rurolensis

- 1

Prolagus sp.

Figure 5 Composition of the lagomorph assemblages

collected from the clay and from the lignite of Dizyayla.
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more than fifty percent of these have the
Parapodemus morphology the species is
called Parapodemus and vice versa. We re-
define Parapodemus SCHAUB, 1938 as
follows:

Murinae with a dental pattern closely
resembling Apodemus but lacking the t7
in the majority of the M1. A minimum of
10 M1 should be available in order to
distinguish Parapodemus from Apodemus
in any assemblage of M1 showing a
strong t4-t8 connection.

The occurrence of two species of Apodemus
that differ in size and in grade of evolution in
the same bed shows beyond doubt that the
genus Apodemus is polyphyletic. This could
never be demonstrated, but was long since
suspected on the basis of fossil evidence from
Spain where populations transitional between
Parapodemus and Apodemus are only known
in the group of larger species (P. barbarae, A.
gudrunae (VAN DE WEERD 1976). The smaller
A. dominans, seems to be an immigrant in
Spain (Martin Suarez & Mein 1998).
Moreover, the relationship of P. barbarae and
A. gudrunae on the one hand and P. gaudryi
and Apodemus sp.1 on the other hand is not
clear at all. It is of interest that the polyphyly
of Apodemus has been a point of discussion
among zoologists also (Musser et al. 1996).

lewel Diizyayla 1 {clay + lignite)
Infectivora n
Sehizogalerix cf. zapfei 1
Ambiyeopius 3
Archaeodesmana 1

Peenyia hungarica 24

Soricid indet 1

Permenzlla 24

Figure 6 Composition of the insectivore assentages
collected from the clay and from the lignite of Dizpayla.
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The Apodemus association from Lava
Comparison of the scatter diagrams of length
and width of the M1 from Lava (Fig. 7) and
from Diizyayla (Fig. 2) shows that the majo-
rity of the specimens from Lava are within
the size range of Apodemus sp.1. A few larger
ones seem to represent a species different
from Apodemus sp.3. However, the small
sample size and the general morphological
similarity of Apodemus cheek teeth do not
allow the unambiguous recognition of two
species. The relative abundance of the morp-
hotypes of the M1 and M2 from Lava given
in Figure 3 therefore refers to all the availa-
ble specimens.

Remarks on the classification of
Apodemus of Martin Suarez & Mein
(1998)

Now that we have rehabilitated Parapodemus
and have established that Apodemus origina-
ted at least twice, it is of interest to review
the reasoning behind the incorporation of all
species of Parapodemus, except P. gaudryi,
into Apodemus as suggested by Martin Suarez
and Mein, (1998). These authors argue that:
(1) ‘The generic differences (between
Parapodemus and Apodemus) were based
upon the degree of development of different
character states, which may present a pro-
blem in intermediate populations; (2) ‘Taking
into account that the holotype of the type spe-

VA

16

14

12 - +
44;+.:t .
ok
+ +

+ Lava 2

Figure 7 Scatter diagram of the length and width of the M| of Apodemus sp.3 from Lava 2.
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Incalities Pikermi Fikermi
large mammals Chomater: Megaloremma
Mesapithecus pentelicus X X
Hysirix primigenia X I X
Merailurus parvilus X X
Choeroiophodon penfelicus X X
Hipparion mediterraneum X X
Chalirotherium goldfissi X X
Microstanvx eryvmanthius x x
Pliocervus pentelicus X X
Palaeotragus rouenii X X
Gazella capricorris X X
Tragoportax gaudryi X X
Froyirepsiceros roiund’corn's x X
Palacoreas lindermaye-i X X

Figure 8 The similarity in composition of the associations of large mammals from Pikermi (Chomateri) and Pikermi

(Megaloremma). The list is restricted to the species that are known from the not fully studied Chomateri locality. Data
for Chomateri are after Marinos & Symeonidis (1974), Symeonidis (1978), Bachmayeret al. (1982), and Roussiakis
(1996). Data for Megaloremma are after Gaudry (1862-1867), Butler (1965), Solounias (1981), Geraads (1988), and

Roussiakis (1996).

cies of the genus Parapodemus is lost, we
think that the best solution for the stability of
the nomenclature is to include in the genus
Apodemus those species that, in our opinion,
form one evolutionary lineage with several
ramifications of related species’.

We have serious objections against both these
considerations because all fossil species and
genera of mammals are based on differences
in stage of evolution. If we were to adapt for-
mal nomenclature each time we find popula-
tions that are transitional between two taxa
we soon create chaos in nomenclature. The
second statement, now in part obsolete becau-
se the holotype has been recovered, suggests
that their classification is based on their ‘per-
sonal opinion’ that it groups closely related

species. Taking into account that parallel and
convergent evolution is very common in
rodents, assuming monophyly for Apodemus
on the basis of European material only seems
not wise.

Biostratigraphy

The occurrence in the eastern Mediterranean
of two lineages of Parapodemus | Apodemus
that differ in stage of evolution in the same
locality and that both seem to attain a fully
developed Apodemus dental pattern within
MN12, potentially provides a sophisticated
tool to determine the relative ages of rodent
faunas in that unit. Unfortunately, the number
of associations available in collections is too
limited to test the accuracy of this method.
The Parapodemus /| Apodemus material from
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localities Samos Pikermi Pikermi Diizyayla

large mammals meinbonebeds | Megalorermma | Chomaten

Aderocuia exima X X - X
Choerolophodon pentel.cus X X X X
Drepnetfrerivm gigamdcun . X X - =
Ceratorherivm newmayri X X X
Microstonx erymanthivs X X X X
Helladotherium duvernoyi X X X
m;egnﬁri ) X - - X
Crazella “gauaryi™ X - . X

Figure 9 The large mammals from Dizyayla that have been identified to species level (identifications by Drs.Tanju Kaya

and Vahdet Tuna, Aegean University, lzmir). Absence or presence of these species in the localities Samos (Main bone

beds), Pikermi (Megaloremma) and Pikermi (Chomateri) is given for comparison. Data for Samos after Solounias (1981).

Data for Chomateri and Megaloremma from the same sources as in Figure 8. The reason that G."gaudryi"is in quotation

marks is that this name is preoccupied.

Pikermi, Diizyayla and Lava discussed above
nevertheless suggests that Pikermi is the
older and Lava the younger of the three asso-

ciations.

The two rodent associations of Diizyayla
coming from two directly superposed beds
share ten of the eighteen species that are pre-
sent in the combined Diizyayla sample (Fig.
4), while the association from the Diizyayla
clay shares four species with Samos and only
two species with Pikermi 4. For the associa-
tion from the Diizyayla lignite these numbers
are five and two, respectively. This suggests
that the age of the locality Diizyayla is closer
to Samos (M) than to Pikermi (4). Comparison
of the large mammal assemblage from

Diizyayla, Samos (M) and Pikermi

(Megaloremma) and Pikermi (Chomateri)
(Fig. 9) reveals the great similarity of
Diizyayla and Samos (M) and therefore sup-
ports the conclusion that these faunas are

about the same age.

The rodent association from Lava contains
ten species (Fig. 10). Apart from Apodemus

sp.3 all these species are represented by a
few teeth only. Some species have very long
ranges: Leptodontomys catalaunicus,
Prospalax petteri, Glis minor, not a single
species has originally been described from a
fauna assigned to MN12 and three species are
known from faunas that are assigned to
MN13/14. Moreover, the Lava rodent assem-
blage (Fig. 10) does not share a single
species with Diizyayla, Pikermi or Samos.
This suggests that the Lava locality is
younger than these MN12 faunas and fits
best in MN13. Since immigrants of African
and Asiatic origin are absent, the Lava fauna
seems to be pre-Messinian and is best assig-
ned to the lower part of MN13.
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Lava 2

Lepiodontomys cf. catalaunicus

Epf.rmﬂpﬁa'ﬁnns sp. (larger than furolensis)

Pligpetaurista sp. (larger than dehmi)

Hylopetes cf. hungaricus

Blackia woelfersheimensis

Crlis el minor

Muscardinus of. vireli

Kowalskir brewni

Prospalax aff. petieri

Apodemus sp. 3

Fliopentalagus 5p.

Figure 10 The species of rodents and lagomorphs found

in the locality of Lava.
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Measurements in 0.1 mm units ot “Karminata” provocator tfrom Duzyayla

M1 203x140 193x12.8
M2 13.9412.4
ml 183x115 18.7 & 11_27

Measurements of in 0.1 mm units Hansdebruijnia neutrum form Diizyayla

Ml 169x10.7 16.5x11.3 16.0x10.5

M2 11.1x102 11.6x10.3

ml 152x9.0

m2 11.0x9.5 11.0x 9.6 10.8x9.2 10.0x 8.7 9.5x9.0
10.0x 9.1 10.1x 8.9 10.5x 9.5 11.5x9.0
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APPENDIX Measurements (continued)

Measurements i 0.1 mm units of Apodernes sp. 1 from Diizyayle

length width
I-ﬂ.l'.I.EE mean n P R==11] rangs
M1 165 19.4 17.7 §3/55 11.1 103 - 12.1
M2 110-138 12.2 T 1.2 100 - 125
M3 7.8 -97 B3 44 b6 75 - 95
ml 15.3—17.7 16.5 &5 2.7 8.7 - 1.0
m3 10.4- 139 12.1 7 10.6 03 .12.1
m?3 80 - 104 9.4 59 5.8 80 -5.9

Measuremeznts i 0.1 mm units of Apodemis sp. 2 from Likzyayla

length width
FEIgs mear i mcan Fam ge
M1 18.5-222 20.5 4853 13.0 11.7-142
Mz 12.3-158 14.3 42741 13.1 120-14.5
M2 2.2 - 112 10.2 36 9.9 w0 -1
ml 1.5 202 1E.6 56/ | 11.3 100 - 12.6
m? 12.2-147 11.7 4% 12. 112 -13.1
m3 10.2-126 1.2 46 10.2 2.4 -11.2

Measurements in 0.1 mm units of Apodemus sp.3 from Lava 2

length width
range mean n mean range
MI 17.4-21.6 18.6 25/27 11.5 10.5-13.2
M2 11.3-14.8 12.3 21 11.4 10.7 -13.2
M3 8.8 -8.9 8.9 2 9.4 9.0 - 93
ml 15.2-20.8 17.0 18 10.0 9.2 -11.9
m2 11.4-14.7 12.3 16 11.6 10.0-12.8
m3 9.7 - 109 10.3 7 9.4 9.2 - 99
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