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INTRODUCTION

The complex of BetEa localities was snrdied from
1904 on. The excavatioru; were prinary conducted by
Hnngarian paleontologists (Kormos, 1914, Kreuoi
l94la). The classical localities Betfia tr and BetEa tV
produced a number of new species Mdhely, l9l4;
Kormos 1930, 1932; Schaub 1930) andthisfauna\ras
described as the q,pe-locality of the Biharian
biochronological unit (Kretzoi, l94lb). From the 1960s
the sampling and description were continued by Terzea
(1973, 1984, 1991, 1992, 1995) md Tenna and
Jrucsak (1967, 1968, 1976). They described a new
series of localities @etEa V - Betfia XItr). Locality D(
was first published by Terzea (1988) as well, with rich
Allophaiomys material (946 ml) determined as
Allophaiomys pliocaenians pliocaenicus. Ruiz Busos
(1993) identified Allophaiomys deucalion in the fauna

. the basis of his special enamel rmit analysis that he-applied 
to Terzea's figues. In 1994 Yenczel re-

excavated the locality and formd a rich microvertebrate
fauna (BetEa DUB) with an abundant series of
Allophaiomys molars. In 1995 he foud a terra rossa
layer (BetEa DVC) under the brecciatic sediment of
DVB. This lower layer produced a special fatma
dominated by Apodemus and Pliomys, indicating a
forested paleoenvironment (Table l, Figrue 1). The
geognphical names connected to the locality were
described in three languages in different publications
and this situation sometimes gave rise to
misunderstanding. For this reason we give a small
dictionary for the correlation of these nzrmes.
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*"-#"t#;:ru+fill system of the local limestone quarry bas produced
remarkable vertebrate faunas for nearly 100 years . The snrdy ofthe localities was initiarcd by Tivadar Kormos and later the field
activiry was continued by Miklos IGetzoi, Elena Terzea and Tibor Jurcsak. The wcll- known Betfia II locdity produced the
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I\4ATERI,ALS A}ID METHODS

BetEa DVB produced l2l9 intact mls and 359
N(ls. We also have 389 mls and 248 M3s from Bedia
D/JC. (In Table I we indicated the s'm of the intact
mls and the anteroconids of incomplete molars.)

The metrical study of the ml molars is based on
the generally applied measurernents and ratios of van
der Meulen (1973:Figve 22). The measurements and
ratios of the M3s is after Nadachowski (1990:Figr:re
l).The determination of the morphoqpes of mls and
lvtls is after Rabeder (1981, 1986). The enamel
thickness was meutsured on 200 mls from the D(/b and
DVc samples after the methodology of Heinrich (1982,
1987). The SDQI ratio of an ml molar was computed
on the basis of 14 basic measnremerts (seven ratios)
including the posterior lobe. The SDQ2 ratio was
computed on l0 basic data points (five ratios) without
the posterior lobe (Figure 7). On the basis of the
extemely rich material we could study the par'ameters
and ratios of the ml molars not only in the total
materials of B DVB and B D/JC, but in five
morphotlpe-groups as well (Figures 2-5), u follows:

5 t



38 PALUDICOLA. VOL.2. NO. I. I998

-A group: morphot)?es mimomys, deucalion.
Iatilaguroides
-B group: morphoqpes laguroides, superlaguroides
-C group : morphotypes p I i o c a e ni ans, sup erp I i o c a e ni cas
-D group: morphoqpes collolaguroides, protonivalis,
eonivalis, nivalinus
-E group: morphotlpes praehintoni, eoratticeps,
ratticepoides, eomalei, protarvaliderc.

RESIILTS AND DISCUSSION

The resuls of the morphometric investigations are
given in Figsures 1-l 3 and in the Tables l -8.

Terzea (1988) determined the Mitotus
assenrblage of Betfia B. as Allophaiomys pliocaenians
pliocaenicus. The material of the new collection cannot
be unambignously referred to this subspecies The
evidence for this statement is the following:

l. All tbree types of the enamel differentiation
were found, dominated by an undifferentiated en2mel
pattenL (Tables 4-5, Figr:res 8, 9) The SDQ values are
higher than the same parameters for the A. pliocaenicus
material from Betfia II (Hir, this voh:me).

2. Tlre frequency of the ml morphotypes is
bimodal, dominated by deucalion and pliocaenicas
qpes (Table7, Figure 12).

3. In the distribution of the M3 morphotypes of
Betfia DVb the "para"-qpes are dominant with confluent
T2 and T3 (Table 8, Figure l3).

The ranges of the ArL values are unusually large
relative to other Middle European Allophaiomys
materials, especially of Betfia DVB (Figure 6) but ttre
difference may be related to the abnndant 5ample size of
the new material. Among the distibution of the A/L
values of the five morphoq/pe-groups the A and C
goups produced two normal curves (Figure 5). The
curves of B, D, E groups are fit better to the distribution
of the C group. For this reason we give the pararneters
of the A group and of the B-C-D-E groups separately in
Tables 2 md3.

On the basis of the separated ArL histograms of the
A and C morpho6'pe- goups the possibility of two ta:<a
was recopized in an earlier investigation (Hir and
Venczel, 1997). But now this idea can be rejected and
the phenomenon can be regarded as a result of normal
intraspecific variation. Results of enamel thickness
analysis showed no correlation between morphotype and
the SDQ value (Figures 8, 9).

We can characterize the Allophaionys populations
of Bet6a D( as early forms of Allophaiomys
pliocaenictts, ufrich are more advanced than l.
deucalion materials from Villany 5, Mokra and
Kolinany, but definitely more primitive than the
assemblages from D. altenburg 2Cl, Monte Peglia and
Betfia II (Figures 6, I l).

The most important evolutionary processes from
Bet6a DVC time to BetEa DVB are: l) decrease of the L
paftrmeter, 2) decrease of the SDQ values (referring to
the process of enamel differentiation), and 3) decrease
of the ftequenry of primitive morphotlpes (group A).

In the evolution of Er:ropean Allophaiomys the
most important trend is the more lengthened and more
complicated ACC of the ml (van der Meulen, 1973;
Agusti 1991), mirored by higher A/L values and
higher frequencies of the more complicated
morphotypes. From Bet6a DVC to BetEa DVB only
moderate increase of the AIL ratio is visible in the
complete materials and in the morphoqpe-groups
(Figure 9). The decrease of L was more pronounced
than the increase of the A/L ratio (Figure 10).

BetEa-D( has produced the most abundant
Allophaiomys material in Europe. The new collectiors
need firrther investigations, especidly a higher level
statisticd analysis. Another important task is the
geochronological correlation of the Bet6a DUC fauna,
becaue it represents a mild and wet climatic event
during the Early Pleistocene. This rodent association is
unique among the Middle European Allophaiomys
famas (Table l).
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TABLE I The lis of the lcporid and rodent material Aom Betfia
D( (with srrm!615 of individuals).

Nerv
Excavations

Terzea(1988) WB WC

Muscardtnussp. + 5 174
Elrcmys sp. 14
Dryomys sp - 2
Ghssaclrlillngensts - 4 47
Spalax sp. + 2
Cttellus primrgenius + 3
Srcrsta sp. + 69 I
Apodemus sp. + 77 429
Allocricetus htkr - I
Cncetus nanus + 63 2
Crrcetus praeglacnls + -
Ungaromysnamts - t 19
Mmomys ptsillrc + 675 548
Mimomystornensrs + 3 2
Mimonyscoelodus - 2 2
Mimomys q + -
Plionys cptscopalis + 22 345
Clethrionomys sp. + 25 I
Lemmussp. - I  I
Alloplaromys pliocaeniclzt 939
Allophaiomys d. A. pliocaeniats - 1750 39E
Lagurus prepannonictzs 735
Iagutzs pannonc'us - 1399 57
Iagunts arankoe - 448 36
Ochotua sp. + I
Hlpolagu braclrygnothtts + I

fetefs _ 4549 1402

TABLE 4. Data of Allopluiomys ml enaoel differentiation from
BetrraDVb.

sDQr sDQr sDQl
total morphotlFgroup morphot)?e'groups

N 200
Min. 6E.57
Ma:c 150 60
Mean 107.19
sD 23.90

A BCDE
65 136
79 13 68.57
1s0.60 t30 95
r 10.30 105.65
t2.95 1E.37

sDQ2 SDQ2 SDQ2
total morphot)?e goup Dorphotj,pc groups

A BCDE
N 200 6s t34
Min. 62.50 73.81 62.50
Max. 130.00 128.33 130.00
Mean 100.30 105.18 9E79
sD t2.91 12.80 t2.78

TABLE 3. Measurcmeots and rario dau of Alloplniomys ml
molars ftom Betha D0C

total material

L  A  W B C NL BAVCAV
N 389 398 396 398 398 389 396 394
MiD.2.l  0.E5 0.70 0.07 0.04 35.1 E.90 4.40
Max 3.13 1.39 1.08 0.85 r.r8 47.5 104..9 120.6
Mean2.67 I 12 0.91 0.24 0.18 41.8 26.2 20.0
sD 0.19 0.09 0.07 0 07 0.06 2.26 7.70 6.74

morphoqpo.group A
L A W B C NL BAi lCAV

N 158 159 158 159 158 158 158 l5E
MiD. 2.21 0.85 0.77 0.17 0.04 35.1 r7.3 4.40
Max 3.08 1.29 1.08 0.85 l.l8 46.7 104.9 120.6
Man 2.67 1.08 0.92 0.28 0.19 40.5 29.7 20.8
sD 0.18 0-09 0.06 0.08 0.09 2.04 8.19 9.50

morphotlpsgroups B-C-DE

L  A  W  B  C  N L  B A V C A V
N 231 239 23E 239 240 23r 238 238
Min.2. l0 0.91 0.70 0.07 0.04 38.0 8.90 10.2
Ma:c 3.13 1.39 I.05 0.35 0.25 47.6 40.3 28.8
Mean 2.68 I 14 0.90 0.21 0.17 42.7 23.8 19.4
sD 0.20 0.08 0.07 0,06 0.03 r.99 6.34 3.86

TABLE 2. Measuemcns (in mm) and ratio rjertaof Allophanmys
mls from Bedia DVB.

AII Morphotlges

L  A  W  B  C  N L  B A V C A V
N t2t9 t220 1207 t2t7 t2t7 r2r9 t206 t207
Mi!" 1.92 0.77 0.59 0.01 0.01 33.5 1.40 1.70
Max 3.03 1.32 l.n 0U 0.28 49.4 44.8 34.5
Man 2.51 1.07 0.86 0.20 0.17 42.6 22.8 19.6
sD 0.18 0.09 0.09 0.07 0.04 2.51 6.85 4.7s

Morphotype-goup A

w  B  c  N L  B A V C A V
N 322 323 323 324 324 322 32r 326
Min. 1.96 0.77 0.14 0.1I 0.03 33.5 l4.l 2.90
Mar 3.0 1.27 l.n 0.84 0.28 47.1 U.8 34.5
Mean 2.54 1.03 0.90 0.25 0.18 40.6 29.9 19.6
sD o.rE 0.08 0.09 0.07 0.05 2.2s 6.t9 5.24

Morphotnc'groups B4-DE

L A W B C NL BAT/CYW
N 896 897 885 894 894 896 8E4 885
MiD" 1.92 0.E4 0.59 0.01 0.01 34.8 1.40 1.70
Max 3.03 1.32 1.88 0.38 0.28 49.4 42.7 32.7
Mean 2.50 1.08 0.85 0.18 0.15 43.4 21.2 19.4
sD 0.17 0.09 0.08 0.06 0.04 2.19 5.30 4.57

L A
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TABLE 5. Dataof Allophaiomys ml en"mel differentiation form
Bc6aDOC

sDQl sDQl
morphotlpe-goup morphoqpegoups

sDQl
total

N 200
Mi!- E5.12
Max- 147.62
Mean 111.49
sD 10.00

147.62 136.19
l l l . 8 l  l l r . 2 6
1 0 . 1 7  l l . l 5

A
84
94.01

BCDE
l 1 6
85.  l2

sDQ2 SDQ2 SDQ2
total morphot)?c-group morphoqryegroups

A BCDE
N 200 84 116
Min. 79.17 82 50 79.17
Max 146.67 146.67 136.67
Mean 105.01 105.28 104..82
sD 1r .70  11 .60  11 .82

TABLE 7. Morphotlpical composition of the Allophaiomys mls
from Bct6a D( N = number ofspecimens. 7o = percent
composlDon.

B DgB
N o/o

mimomys 4 0.3
deucalion 2& 22
latilagwoides 46 3.8
lagwoides 138 I1.5
superlagwoides 26 2.2
collolagroides 58 4.8
pliocaenias 471 40
superpliocaentas 14 1.2
eonivalb 77 6.4
protonivalis 38 3.2
mesonivalis
praehintoni 29 24
eoratticeps 13 Ll
eomalei I 0.1
praanalidens I I 1.0
praehenseli
special rype
Totals 1196 100

B DgC
N %
I 0.25
137 34.3
21 5.3
4 8  1 2 0
9 2.25
2 3  5 8
l3 l  32.8
3 0.75
t  n <

7 t . ' ts
t  n i

: '  : o

I 0.25
I 0.25
l 0.25
399 100

TABLE 6. Measurements and ratio data of I llopharomys M3
molars from BefiaDUB andH,JC

BetfiaDUB BetfiaDUC
L p p l L L p p / L

N 359 359 359 24E 24E 248
Min- 1.34 0.53 32.65 1.37 0.52 33.95
Max 2.06 l.0l 59.83 2.06 1.02 51.71
Mean 1.69 0.73 43.45 1.75 0.74 42.43

0.1l 0.07 3.22 0.13 0.08 2.97

TABLE 8. Morphoqpical composition of the Allophaiomys M3
populations ofBctfia D(

iberoprosimpla
protosimpl* 6 1.7
prolooecof,mut 6 1.7
praeeconomut 3 0.E
pnapraesimplex I 0.3
panprosinplex 13 3.6
pasimplez 116 32.2

prosimplex
simpler

artisimplex
multiplex

articornplex
iberic:zts
Totals

B DVB
ndiv. lo
88 24.4
102 28.3

, o.t

I 0.3
2 0.6
360 100

B DgC
indiv. %
104 420
74 29.9
2 0.8
8 3.2
4  1 . 5
4  t . 6

1 4  5 5
2 8  I 1 . 3
I 0.4
5  2 .0
3  t . 2

I : '
248 100

paracomplex 19 5.3
iberosimplu
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Figure 6 Comparision of the means and thc ranges of the A./L values of some Middle Europcan Allophatonys populations Thc data are after
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Figure 7 Sketch for measunng practrce applied by the author for compuring enamet diffcrcnciacion ratios SDQI and SDQ 2
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Frgure 9 Histograms of 200-200 ml SDQ 2 values from Betfia DUC and DOB. Thc stnpcd areas refcr to the morphotypc-group A, the clear
areas refer to the morphotyge-groups B,C.D,E
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