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The results of the paleontological excavation in the
Lok-volgyi Cave (North Hungary, Biikk Mountains)

HIR JANOS

Abstract: (The paleontological results of the layer identifying excavation of the Pleistocene deposits in the
Lok-vdlgyi Cave will be described.) In this cave a large scaled excavation was managed in 1932-1933. The
author and his work-group examined the profile of the intact sediment in 1994. A new stratigrapical subdivision
of the cave deposit is suggested based on the microvertebrata finds of the new excavation.

1. Introduction and history of research

The Lok-volgyi Cave is situated in the Southwestern part of the Biikk Mountains, 6 km
from the village Fels6tarkany,in 375 m height above the sea level. The cave can be found in
the western side of the motor road Eger-Miskolc (Fig. 1.). The cave is indicated on the touristic
maps, but it is absent from the 1: 10 000 scaled topographic map of the Hungarian National
Cartographic Office (code: 208 444).

The exploration of the cave was started by the test-excavations of Gyula Bartalos and Andor
Leszih during the 20’s. In 1932 a large-scale excavation started by a group of KADIC O. et
MOTTL M.(1938). During its course, a trench was dug in the main hall of the cave, but it
was not deepened to the bottom of the cave sediment. Another trench was dug in the interior
hall as well (Fig. 2.). .

In the text of the paper of KADIC O. et MOTTL M. (1944) only 2 layers were distinguished
in the sequence of the cave:

1. yellow and brown clay with debris, locally cemented by travertine
2. black humus

In the annexed map 5 layers were figured (Fig. 3.):

1. black humus

2. brown humus

3. brown clay

4. clay cemented by travertine
5. pebbles

The excavation produced the following vertebrate fauna:

Ursus spelaeus
Canis lupus
Vulpes vulpes
Martes martes
Hyaena spelaea
Felis spelaca
Felis silvestris
Lepus sp.
Cervus elaphus
Rupicapra rupicapra
Bison priscus
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Only large sized material was found, because washing and sieving was not applied
The authors (op. cit.) remarked the small measurements of the bear and wolf bones and
teeth without the presentation of any data.

Beside the paleontological material a Protosolutrean paleolithic find was reported from the
brown clay layer in square 12. (Fig. 2.). In the summary KADIC et MOTTL M (op. cit.) classified
the age of the sediment as the "best part of the glacial" refering to the monoglacial theory
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Fig. 1. The geographical position of the Lok-volgyi Cave.
A Lok-volgyi-barlang foldrgzi helyzete.
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Fig. 2. The map of the Lok-volgyi Cave after KADIC et MOTTL (1938).
A Lok-volgyi-barlang térképe KADIO et MOTTL (1938) szerint.

In 1933 the group of O. Kadié left off the excavation of the cave, because they found the
Homo sapiens neanderthalensisremains in the Subalyuk Cave (BARTUCZ et al, 1938) and
the new locality was much more promising. A great deal of unexcavated sediment was left in
the Lok-volgyi Cave.

From 1933 to 1994 scientific study was not effected in the locality. In the August of 1994
the author and Mr. Lukécs Mészéros together with a company of students started a "layer
identifying excavation” in the cave. The am of the work was the revision of the cave sedi-
ments and the collection of microvertebrata material from the profile by fine-stratigraphical
method and through washing. 18 samples (Figs. 3.,4.) were collected. All of them weighed
80-100 kg. The washing was made in the field with sieves of 0.8 mm. hole diamétre. Sorting
was made by the author and by Miss Bea Bukovinszky during the winter of 1994-95. Up to
the present only aresearch report (HIR, 1994) and a competition essay (GECZY, 1995) have
been published in manuscript on the excavation in 1994,

2. Description

In the cleaned sequence (Fig. 2., 3)) 8 layers were distinguished.

8th layer: yedlow debris, partidly cemented by travertine (cave loess ?). The lowermost
layer was very difficult to pick, because the hard and cemented breccia matrix. For the same
reason we could not reach the lowermost point of the cave sediment. The thickness of the
unknown part of the profile can be estimated to about 1 m. The samples no. 10.-18 were
collected from the 8th layer. The fauna lists are given in the Tab. 1.
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Fig. 3. The sections of the Lok-volgyi Cave after KADIC et MOTTL (1938)
A Lok-volgyi-barlang asatasi szelvényei KADIC et MOTTL (1938) szerint.

Fig. 4. The section of the excavation in 1994. Az 1994-évi &satas szelvénye
Explanation: M: Noumbers of the samples taken in 1994. Az 1994-vi 4satds soran vett
mintak szama; Ri: Noumbers of the layers after the author. Rétegszamozas a szerz6
szerint; R2: Noumbers of the layers after KADKJ et MOTTL (1938). Rétegszamozas
KADIC et MOTTL (1938) szerint; J. The bottom of the trench of the 1932 - 33 excavation.
Az 1932-33-évi é&satas kutatdarkdnak also szintje (jelenlegi jaroszint).



7th layer: brown, non cemented debris. The fauna list is given in the Table. 2.
6th layer: brown, hardly cemented breccia.
5th layer: brown, non cemented debris.
4th layer: light brown debris
3rd layer: dripstone and cemented breccia.
2nd layer: brown debris with crotovinas.
The faunalist of these layers is given in Table. 3.
1st layer:gray debris with humus. Faunalist is given in Table. 4.
Table. 1.

The fauna of the 8th layer (samples 10-18.) with minimal possible noumbers
of individuals.

10 11 12 13 14 15 16 17 18 S

Lacerta sp. 5 1.1 - - 3 1 - - 1
Chiroptera indet. - - - - = - -1 1
Talpa europaea L. 1 11 - - - - 1 - 4
Sorex araneus L. - - - - - 1 - - - 1
Lepus sp. - - - - - - - -1 1
Ochotona pusilla (PALLAS) 1 - - - - 1 1 1 1 5
Citellus cf. undulatus - - - - - -1 - 2 3
Cricetus sp. - - - -1 - 1 2
Clethrionomys glareolus (SCHREBER) 1 1 1 1 - 1 1 1 - 7
Lagurus sp. - - - - - - - -1 1
Arvicola terrestris A 3 - -1 1 1 1 - - 7
Pitymys subterraneus (SEL.-LONG.) - - - 1 - - - - = 1
Microtus oeconomus (PALLAS) 2 - 2 - - - - - = 4
Microtus gregalis PALLAS 2 - 1 - - 3 3 4 4 17
Microtus arvalis PALLAS s 1 - - -~ 4 1 1 4 16
Ursus sp. 2 2 21 - 3 1 2 2 15
Hyaena spelaca GOLDFUSS - -1 - - 1 - - = 2
S 2 6 9 4 1 19 10 10 17 98
Tab. 2.

The fauna of the 7th layer (sample 9.) with minimal possible
' noumbers of individuals

Lacerta sp.

Talpa europaea L.

Clethrionomys glareolus (SCHREBER)
Arvicola terrestris A (7)

Microtus gregalis PALLAS

Microtus arvalis PALLAS
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Table. 3.

The fauna of the samples 8-5 (6th layer to the lower part of the 2nd layer) with
minimal possible noumbers of individuals

Lacerta sp.

Chiroptera indet.

Talpa europaea L.

Sorex araneus L.

Muscardinus avellanarius (L.)
Apodemus sylvaticus gr.
Clethrionomys glareolus (SCHREBER)
Arvicola terrestris A (?)

Pitymys subterraneus (SEL.-LONG.)
Microtus gregalis PALLAS

Microtus arvalis PALLAS

Ursus sp.
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Tab. 4.

The fauna of the samples no, 4.-1. (the 1 st layer and the upper part of the 2

nd layer) with minimal possible noumbers of individuals.

Rana sp.

Lacerta sp.

Chiroptera indet.

Talpa europaea L.

Sorex araneus L.

Sorex minutus L.

Sicista subtilis-betulina

Apodemus sylvaticus gr.

Cricetus cricetus L.

Clethrionomys glareolus (SCHREBER)
Arvicola terrestris A (7)

Pitymys subterraneus (SEL.-LONG.)
Microtus gregalis PALLAS

Microtus arvalis PALLAS

Microtus agrestis (L)

Mustelidae indet.

S
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3. Systematical informations

3.1. Citellus cf. undulatus PALLAS, 1779 (Figs. 5.-9.)

Individual dental measurements (lengt x width in mm) of some "large sized" Citellus ma-
terial

4/A Upper molars

‘ ’ - P3 P4 M1-2 M3
Citellus major 2.03x2.07 2.67x304  2.90x3.50  3.70x3.60

Uppony ‘ 2.03x1.86 . 2.87x3.65

2.03x1.99 2.80x2.75

2.82x3.62

2.60x3.37

2.80x3.82
C. cf. undulatus 1.29x1.68  2.62x3.15  2.75x345 3.37x345
Lok-volgyi 2.02x1.89  2.67x3.22  2.62x3.52  3.55x3.47
Cave 2.80x3.15  2.80x3.72

: : 2.75x3.45

2.87x3.67

e 2.82x3.57
C. undulatus . 1.71x1.76 ~ 2.32x2.77  2.57x325  3.12x3.12
recent 1.77x1.82  237x2.77  2.70x3.30  3.20x3.07

' 2.60x3.25

: 2.72x3.37

4/B. Lower molars
. p4 ml-2 m3
Citellus major, Uppony - 2.75x3.30  3.75x3.40

242x2.80  3.70x3.32
2.80x2.77  4.12x3.52
2.67x3.27
2.62x3.25
2.50x3.07
2.70x2.87

C. ¢f. undulatus, - 3.00x3.40  3.60x3.75

LOk-volgyi Cave ' : 2.62x3.12  3.50x3.62
2.87x297  3.57x3.25

C. undulatus, recent 2.32x2.22 2.40x2.70 3.37x3.12
2.37x2.20 2.65x3.10 3.40x3.15
2.45x2.62
2.62x3.00

(The material of Uppony is stored in the Paleontological Collection of the Hungarian Na-
tural-History Museum, no. inv.: V 64. 1009; V 65. 85; V 65. 202. The recent C. undulatus
skull and mandibles are from the Mammalological Collection of the Hungarian Natural-His-
tory Museum, no. inv.: 77. 195. 1.)
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1 mm

Figs. 5.-9.: Occlusal surfaces of Citellus cf. undulatusmolars. Citelluscf. undulatus fogak
regéfelszine. 5.:P4, 6.:M3, 7.-8.:ml-2, 9.:m3.
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Comments

The presence of the large sized sousliks is sporadic in the Hungarian Pleistocene (JANOSSY
D. 1979, 1986). Their systematic position is not completely understood, because the low
noumber material and the lack of special studies. The measurements of the finds from the
Lok-volgyi Cave are very similar to those of the Citellus major from Uppony (JANOSSY D.
1979, 1986), but the morphology of the m3 molars is different. The material from Uppony is
close to the recent Citellus citellus with the diagonally situated Protoconid-Metaconid axis and
high developed anterior edge and weekly developed Mesostylid. In the Lok-volgyi tootcrowns
the mesostylid is strongly developed and the anterior portion of the tooth is not as specialized
as in the molars of Citellus citellus (Fig.9.).

Cricetus sp.

The given measurements are after HiR J.(1992).
material and individual measurements:

1. ml (sample 18.) L: 3.42; Wa: 1.45; Wp: 1.82
2. m2 (sample 15.) 2.52 2.05 2.10 (digested)
Comments

The measurements of the lower first molar are greater, than those of the recent Cricetus
cricetus and are close to the cricetid of some Late Middle Pleistocene faunas (Solymér, Pongor
Cave) of Hungary (Fig.17.).

Cricetus cricetus L.

material and individual measurements:

sample 8.: 1ml L:3.20 Wa:1.27 Wp:1.87
1m2 2.72 225 2.10
sample 6.: 2M1 3.30 1.77 207
3.37 1.80 2.07
2M3 222 -1.90
2.10 1.89
1ml 3.05 1.12 207
sample 4.: 1M1 3.37 1.77 207
2M2 2.65 2.15 © 187
252 2.10 1.85
3M3 222 1.87
2.02 1.82
222 2.00 :
3ml 3.02 1.25 1.75
3.15 1.25 1.84
3.02 127 .1.80
sample 3.: 4M2 271 225 220
2.65 - 1.92
2.52 2.15 195
2.37 197 1.82
2M3 232 1.90
2.30 1.95
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2ml 3.17 130 -

3.00 1.10 1.62
sample 2.: 1M3 2.32 192
ml 3.02 1.12 1.80
m3 2.82 2.00
sample 1.: ' ml 3.12 1.30 1.87
Comments

The measurements of the hamsters from the 6.-1. layers are equal to the recent Cricetus
cricetus. The first appearence of this cricetid is in the 1st layer of the Tarkd Rockshelter
(JANOSSY D. 1979, 1986), but during the Middle- and the Late Pleistocene its occurence was
not continuous. Beyond the above mentioned Cricetus sp. of some Late Middle Pleistocene
faunas the Cricetus cricetus was substituted by Cricetus major (WOLDRICH) in the Late
Pleistocene Varb6-type faunas (JANOSSY D. 1979, 1986).

Arvicola terrestris B, KOLFSCHOTEN, 1990 (Fig.14.)

Material and measurements

8 th layer: 2M3, 4ml; SDQ: 90.0 - 119.0 X=101.0
7 th — 6 th layers:4m1; SDQ: 60.0 - 96.0 - X= 794
4 th layer: 1M1, 3M3, 4ml, 4m2

SDQ: 80.0 - 123.0 X= 975
2 nd layer (4 th sample): 4M3, 3m1, 6m2, 1m3;

SDQ: 93.0 - 1170 X= 99.6
2 nd layer (2nd sample): 1IM3, 1m2;

SDQ: 94.8 - 96.7 X= 95.7

Comments

The systematical and biochronological importance of the enamel thickness of the Arvicola
teeth was elaborated by KOENIGSWALD W. 1973, HEINRICH W. 1978, 1982, 1987,
KOLFSCHOTEN T. 1990. In Hungary the method was adopted by JANOSSY D.1976, 1977,
1979, 1986 and HiR J, 1987, 1989, 1990. The means of the enamel thickness quotient (SDQ)
of the material from the 8th layer of the Lok-volgyi Cave is very close to the corresponding
parameters of the Hungarian Late Middle Pleistocene (Saalian) and Early Late Pleistocene
(Eemian) Arvicola populations.

Microtus arvalis (PALLAS, 1779) (Fig. 13.)

Measurements
Lml
sample 7: 235-3.30 X=2.68 n=14
sample 6: 2.35-3.30 X=2.69 n=25
sample 5: 2.40 - 3.00 X=12.68 n=30
sample 4: 220-3.02 X=12.63 n=34
sample 3: 2.35-3.10 X=2.68 n=20
sample 2-1: 2.30-3.12 X=2.67 n=20

40



Comment

In the material of the sample no. 4. the average of the length of m1 molars is a bit different
from other samples.

Ursus sp.

Material and measurements

1. lower p4 (sample 18.) 14.6 x 10.2 (Fig.18.)
2. lower p4 (sample 14.) 149 x 104
3. upper P4 (sample 10.) 13.9 x 18.6

Comments

During the elaboration of cave bear materials the division of the Ursus spelaeus (ROSEN-
MULLER et HEINROTH, 1794) and Ursus deningeri REICHENAU, 1904 species is a fun-
damental question. For the decision the author used the method of PRAT (in LAVILLE et al
1972) which is based on the measurements of the lower premolar.

From this point of view the author studied a row of Hungarian fossil bear materials (Fig.19.).
He found, that the spelacoid and the deningeroid character occured in two waves during the
Pleistocene. The Lower Pleistocene and Early Middle Pleistocene bears (Tarks, Hajnéczy
Cave) have deningeroid premolars, but in the population of Vértessz6lés 2 (JANOSSY D.
1990) the bears are certainly spelaeoids. There are some undoubtedly younger faunas (Uppony,
Pongor Hole, K6ros Cave) than Vértessz616s 2 with deningeroid bears.too. The teeth from the
Lok-volgyi Cave can be attached to this group. The Ist4lloskd material is one of the "classical”
Late Pleistocene spelacoid populations. :

Discussion

The stratigraphy of the Pleistocene profile of the Lok-volgyi Cave is different and more
complex than mirrored in the opinion of the first scholars (KADIC et MOTTL 1938).

The age of the 8th layer (samples 10.- 18.) is Young Middle Pleistocene. This détermination
is based on the Arvicolas with undifferenciated enamel thickness; the measurements of the
Cricetus m1 are related to the dimensions of the hamster from Solymdr and Pongor Cave; the
measurements of the Ursus p4 molars which are "deningeroids” (Fig. 19.).

During the time of the inbedding of 8 th layer the climate was possible cold (but not
tundra-like) because the Microtus gregalis (Fig. 12.) is the most frequent arvicolid and Mic-
rotus oeconomus (Fig. 11.) and Lagusus sp.(Figs. 15.-16.) are found. In the Pleistocene chro-
nostratigraphy (ZAGWIIN, 1985) this material possible refers to the Saalian glaciation. Un-
fortunately the fauna is not sufficient for the discussion of the relation with other Hungarian
Young Middle Pleistocene Faunas: Hér-volgy, Vér-hegy, Solymér (JANOSSY, 1979, 1986),
Pongor Cave, Koéros Cave (HiR,1987 1988, 1989).

The material from the 7th layer (sample 9) is very poor. This level possible indicates an
erosional discordancy.

The sample 8.-5. (from layer 6 to the lower part of the layer 2) form the other faunistical
unit of the sequence. The possible age is Siittd Phase in the Hungarian microvertebrate stra-
tigraphy, which is equal to the Eemian in the European chronostratigraphical system and to
the 5e Emiliani Zone (KORDOS — RINGER, 1991). The arguments for it are the following:
Arvicola with weekly differentiated enamel; Cricetus which is equal to the recent Cricetus
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10 11 12 13

14 15 16

1mm

Figs. 10.-16.: Occlusal surfaces of some Arvicolid molars from the 8th layer.
Néhany 8. réteghdl elékerlt arvicolida-fog ragéfelszini képe.
10.: ml of Pitymys subtermneus; 11.: ml of Microtus oeconomus; 12.: ml of Microtus
gregalis; 13.: ml of Microtus arvalis; 14.: ml of Arvicola terrestris A\ 15.: M2 of Lagurus
sp.\ 16.: m2 of Lagurus sp.
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Fig. 17. Scatter diagram of Cricetus m1 molars. Cricetus m1 zdpfogak szdérasdiagramja.
Explanation: 1. Cricetus sp., Solymdr (71 specimen). 2. Cricetus cricetus, recent
(85 specimen). 3. Cricetus sp., Lok-volgyi Cave, 8. layer. 4. Cricetus cricetus, Lok-volgyi
Cave, 6.-1. layers .
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10 mm

Fig. 18. Occlusal surface and lingual view of an Ursus sp. p4 premolar, from the sample 18.
A 18. mintabol gydjtétt Ursussp. alsd el6zapfog ragdfelszini- és lingualis képe.

cricetus after the dimensions; the domination of the Microtus arvalis and the high frequency
of lizzards.

The fauna of the samples 4-1 (Upeer part of the 2nd layer and the 1 st layer) is a mixture
of Eemian and Holocene elements. This sediment is no alloctonous, it was disturbed by
fossorial animals and human activity. In the sample no. 4. a Neolithic pottery fragment was
found, but the SDQ value of the Arcicolas from the 4.-1. samples is equal to the Eemian vater
voles. The change in the average of the Lml value of the Microtus arvalis of sample 4 is
probably due to the mixed character of the fauna.

A Lok-volgyi-barlang 6slénytani dsatasanak eredményei

A barlangban KADIO et MOTTL (1938) végzett elészor nagyszabast asatast 1932-33-ban.
Ennek soran kutatoarkot hajtottak a barlang féfolyoséjaban, majd a bels§ keresztfolyoséban is
(3. abra). Az el6bbit nem mélyitették le a barlang sziklaaljzataig a nehezen csakanyozhatd,
cementalt Uledék miatt. A kitermelt Gledéket nem iszapoltak, ezért az akkor gydijtétt gerinces
leletanyag csak nagyeml6sokbOl all Ezek rétegek-szerinti szétvalogatdsa sem tortént meg,
val6szinileg ezért fordul el6 ,,egy faunaban" a Rupicapra és a Cervus.

A 12. sz. asatasi négyszogh6l protoszolutréen paleolit eléfordulasat is leirtdk a barna szin(
barlangi agyaghol. Az idézett szerz6k a korabeli monoglacialista felfogasnak megfeleléen a
"javaglacialisba" soroltak a barlang leletanyagat.

1933-t6l 1994-ig tudomanyos igény(i asatas a barlangban nem folyt. 1994 augusztusaban a
szerz8, Mészaros Lukacs és egy tdbb éve dsszeszokott fiatalokbol all6 kutatdbrigad segitségé-
vel a korabbi asatds megmaradt profiljat egy révid szakaszon (4. &bra) megtisztitotta, majd
abbol 18 mintat vett. A mintak mindegyike 80-100 kg tdmeg(i volt. Ezeket helyben, a Lajpos-
forrashan iszapoltuk. Valogatas utan a mintdk az I.,2.,3.,4. tablazatokban kodzélt gerinces le-
letanyagot szolgaltattak.
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Fig. 19. The "Prat’s diagram" of some Hungarian fossil ursid p4 premolars.Néhdny
magyarorszagi fosszilis medve el6zapfog (p4) anyag "Prat-diagramja”. i: Istallésko;
v: Vérterssz616s I1.; p: Pongor Cave; h: Hajnéczy Cave; 1: Lok-volgyi Cave; u: Uppony;
t: Tarkd
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Egyes rendszertani csoportokon végzett specidlis vizsgélatok utdn vgy litjuk, hogy a bar-
langkit6ltés rétegtani tagoldsa alapos atértékelést kivdn és indokolt a KADIC et MOTTL
(1938)-féle rétegszamozdsitol teljesen fiiggetlen Gj beosztas leirasa (4. dbra).

8. (legalsé) réteg (18.-10. mintdk)

Séarga szinfi, erSsen cementdlt kdzettdrmelék. Az iiledék még a fiatal kozépsS pleisztocén
soran képzodott. Ezt bizonyitja a differencidlatlan fogzomanci Arvicola, egy maindl nagyobb
termetli és a solymdri, pongor-lyuki faunakbdl ismert horcsdgalak, valamint "deningeroid”
medve jelenléte. A szibériai pocok dominancidja hideg sztyepklimit jelez. A réteg az eurdpai
pleisztocén id6rétegtani rendszerben nagy val6szinfiséggel a Saalian glacidlisba helyezhets. A
leletanyag ugyanakkor ahhoz kevés, hogy a tobbi magyarorszagi fiatal k6zépso pleisztocén
faundhoz vald viszonyat tisztdzni lehessen. (A sziklalajzatot az 1994-évi dsatds sordn sem értiik
el, ezért feltételezhetd, hogy a kitoltés legals6, maximalisan 1 m vastagsagiira becsiilhets része
még ismeretlen.)

7. réteg (9. minta)
Barna szinli, nem cementdlt durva kdzettormelék. Leletanyaga értékelhetetleniil csekély.
Feltételezhetd, hogy egy erdziés hidtust jelez a két breccsapad kozott.

6. réteg (8. minta):barna szinfi cementalt breccsapad

5. réteg (7. minta):barna, laza k&zettormelék

4. réteg (6. minta):vilagosbarna, laza k&zett6rmelék

3. réteg és a 2. réteg legalsé része (5. minta): vékony breccsapad és folétte barna szinii laza
ké6zettormelék.

A rétegesoport faundja a 8. rétegétol alapvetSen kiilonbozik és Gsszességében interglaciélis
jellegli. Az Arvicolak fogzomanca gyengén specializélt, a horcsogoket méar a mai Cricetus
cricetust6l méreteiben nem kiilonb6zd alak képviseli. A pockok kozott domindns a Microtus
arvalis és igen gyakoriakka vilnak a gyikok.

Mindez nagy valdsziniiséggel megfelelhet a magyar gerinces faunakronolégia siittSi fazisa-
nak, melyet KORDOS et RINGER (1991) az Eemien-nel és az Se Emiliani fazissal azonosit.

Feltételezhetd, hogy az 1932-33-€vi dsatdsok sordn a leletek tobbsége innen keriilt 16, mivel
KADIC et MOTTL (1938) figyelemre mélténak tartottdk az akkori medve- és farkas-leletek-
nek a tipikustol mintegy 30%-al kisebb méreteit (sajnos abszolut adatok kozlése nélkiil).
KRETZOI (1953), JANOSSY (1979, 1986) szerint a viszonylag kistermetti ragadoz6 fajok
jellemz6k a siittdi fazis faundira.

2. réteg kozépso és felsd része (4.,3.,2. mintdk): barna szini, helyenként 4llatjaratok dltal
bolygatott kdzettormelék

1. réteg (1. minta): sziirke szinii laza kGzettormelék.

A rétegcsoport faundjiban keverednek a siittdi és a holocén elemek.

A 4. mintdbdl neolit cseréptoredék is elbkeriilt, ugyanakkor az Arvicola-leletek fogzomanc-
mintdzata még megegyezik a 6.-3. rétegek anyagaval.

Az 1994-évi dsatds sordn semmilyen paleolit leletanyag nem keriilt el5.

Koszonetnyilvanitas
A szerz0 eziiton is koszonetét fejezi ki mindazon intézményeknek, ill. alapitvanyoknak és szer-
vezeteknek, melyek a Lok-volgyi-barlang 1994-évi dsatdsat tdmogatésaikkal lehet6vé tették:
Biikki Nemzeti Park
Miniszterelndki Hivatal

Magyar TermészetvédSk Szovetsége
Lakitelek Alapitvany
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