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BIRD REMAINS FROM THE UPPER MIOCENE (MN9)
OF RUDABANYA (N-HUNGARY)

Dr. Dénes |dnossy

Abstract

D. Janossy: Bird remains from the Upper Miocene (MN9) of Rudabanya (N-Hungary).

The systematic excavations during the last decades in the locality Rudabdnya, — known since
prehistoric times as mine of iron ore, — yielded among others a rich flora and mammal fauna,
besides them also some bird bone-fragments, representing 12 species. The detailed analysis of this
material is given in this paper.

The importance of this material is the fact that it is stratigraphically fixed (MN9). It is very
instructive to compare this ornithofauna with the recently analized one in Hungary, also Upper
Miocene, Polgirdi (MN13). The most convenien for such mmpmisons are the galliforms,
absolutely different in the two localities. Besides this among owls in Polgdrdi only the Burn Owl
(Tyto) is absolutely pn’dmnmmu in Rudabanya Strix. This differences are supported by
contemporaneous plant remains, proving also a remarkable difference: Rudavdnya with a few
palms seem to be warmer and moistei than the later fioras. 1hus differences within the Miocene
show that Tertiary bird-faunas are sometimes also convenient for stratigraphical conclusions,
called in question before.

As itis well known in expert circles bird remains didn’t occure in the often
rich Hipparion-faunas of Hungary, or they are only scattered remains
(Kretzoi, 1957). The first exception represents Polgardi (Cricetus kormosi-Zo-
ne, MN13) with a relatively rich ornithofauna, described recently (Jdnos-
5y,1991). In some degree is the same the situation with Rudabanya (20°38’E;
48°23'N, Democricetodon gaillardi-Zone, MN9Y), because of his anthropoid
ape-remains ape-remains world famous.

Mining of iron ore was carried out from the base of the "Pannonian”
deposite since prehistoric times and beginning with the turn of the century
is known the lignite bed of the roof also as a vertebrate paleontological
locality. After all, during the last two decades such a collection of fossils was
gathered by systematic excavations (besides of more than 80 species of
vertebrates, remains of plants, snails and crayfishes), which is convenient for
scetching a complex picture about the contemporaneous environment of the
locality (Kretzoi et al. 1974 ; Kordos, 1990).

The fossil bird material is though very broken and imperfect, but
integrated in the mentioned complex picture, as well as compared with
contemporaneous faunas of Hungary and abroad, — as we will see, —is also
convenient for further conclusions.
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Fig. 1. Stratigraphical position of some Neogene localities of Hungary with bird
remains, with some paleobotanical characteristics and with the appearance of some
birds in our territory
1. dbra: Maddr-maradvanyokat tartalmazo hazai neogén lelethelyek rétegtami
helyzete, néhdany vegetdcios jellemzivel és egyes korjelzd maddrfajok fellépésével

All bones are, —as usual in remains trom lignite, — black-coloured.
The following taxons were determined in the material, collected up to
1970 (]anosn, 1976, 1977):
Strix aff. brevis Ballmann, 1969
Palaeortyx aff. intermedia Ballmann, 1969
Palaeortyx sp. (aff. Grivensis Lydekker, 1893)

In addition Kretzot (1974) mentions "Falco sp. and Aves indet. I-I1-11.”
I give below the analysis of the former and newer collected matter, which
is, as mentioned above, — except the phalanges, — very fragmentary:
Order: Anseriformes Wagler 1831
Family: Anatidae Vigors 1825



Anas aff.velox Milne-Edwards (1867)

Label: R 3, upper lignite, 1990: dorsal part of the proximal fragment of
humerus; R—2-3 incomplete distal fragm. of humerus.

Considering the fact that, — chiefly in the case of fragments, — gallinaceous
birds and ducks are morphologically very near, I analysed especially in detail
these remains. In the proximal epiphysis speaks the caput humeri in caudal
view, the place and extension of the tuberculum dorsale as well as the form
of crista pectoralis rather for a duck than for a gallinaceous bird.

The fragment is not convenient for taking exact measurements, but we
can establish that the fragment hints at the contemporaneous presence of a
smaller bird, than the minus-variant of the Anas crecca in the collection of the
Natural History Museum, Budapest. The widht of distal fragment, — also
with unambiguous anatid features, — measures 7.4 mm. The same measure-
ment of two recent Anas crecca is 8.3 and 9.3 mm, thus we can count with the
same size-category.

At that time (1867) Milne Edwards described Anas velox from the older
Miocene of the French locality Sansan. Cheneval (1987) mentions in his new
revision this small form from Germany (Steinheim am Albuch), from
Bohemia (Dolnice) and from the Rumanian Dobruja (Credinta). Thus, the
presumtion of the presence of Anas velox in the geologically in wider sense
contemporaneous ornithofauna at Rudabanya seems to be, — against the
fragmentary condition of the remains, — obvious.

Anas s.1. (size of acuta-querquedula)

Label: R-2-75: cranial fragment of coracoideum; R-2 "bird™:
prox.fragm. of carpometacarpus; R-3 "bird”: fragm. of the distal part of a
tibiotarsus; R-3 "bird”: damaged distal part of a tarsometatarsus.

As at the previous case I analysed especially in detail these remains, but
they proved to be all originating from anatids. Especially conspiceous is, —
among others, — the shape and position of the foramen inferior (foramen
vasculare distale) of the tarsometatarsus, the distally slender form of same
bone, as well as the position of the pons supra-tendineus in the tibistarsus.

Exact measurements cannot be taken on the bones, at most the width at the
boundary of diaphysis and distal epihysis of the tarsometatarsus, which
measures cca. 4.3 mm (in a recent Querquedula 3.4 mm, in A.acuta 4.3 mm).
The fragment of the coracoideum originates from a smaller duck, the distal
part of tibiotarsus from a larger one.

Because of the extreme fragmentary condition of the matter, it is not
convenient for further conclusions.

We can only suppose that besides the small duck, described above (Anas
velox) we have to count with the contemporaneous presence in the environ-
ment of Rudabanya also at least of one larger duck.

Order: Galliformes Temminck 1820
Family: Phasianidae Vigors 1825
Genus: Miophasianus Lambrecht 1933
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Fig. 2. Bones of birds from Rudabanya of the "Pannonian” desposite since prehistoric times.
1. Locustella sp.: dist. fragm. of coracordeum, dorsal view; 2. Acrocephalus sp.: prox. fragm.
of carpometacarpus, ventral view; 3. Strix brevis: phal. 1. dig. 2. post, dorsal view; 4. idem:
scapula, prox. /mgm lateral view; Paleortyx cf. intermedius — phasianoides: 5. rarpnmeta—
carpus, ventral view and 6. dorsal wview; 7. wdem: coracoideum, dorsal view; 8.
Miophasianus cf. medius, dist. fragm. of coracoideum, dorsal view; 9. idem: spur of the
tarsometatarsus; 10. idem: dist. fragm. of tarsometatarsus, dorsal view; 11. Palaeortyx aff.
grivensis: dist. fragm. of coracordewm, dorsal view; 12. Anas aff. velox: dist. fragm. of
humerus, cranial view; 13. Anas sp., size of Querquedula, dist. fragm. of tarsometatarsus,
dorsal view; 14. Corvus sp., size of C. corone, last phalanx pedis (claw-bone), lateral view
Fig. 1. and 2.: scale cca. 5:1, fig. 12.: wrlr'(m 4:1; fig. 14.: scale cca. 3:1; fag. 3., 4., 11.
and 13.: scale cca. 2:1, fag. 5 , 8., 9., and 10.: cca. natural size
2. dbra. Maddrcsontok a mdub{m)(u wpannon” diledék fekiijébil



Miophasianus of .medius (Milne-Edwards 1869)

Label: "R-2-bird”: distal fragm. of coracoideum; R 2/C4, 1990: damaged
proximal fragm. of tibiotarsus; R-2.75: very damaged distal fragm. of
tarsometetarsus;R—2: spur-fragment of tarsomatatarsus.

The enumerated remains are clearly larger, as the largest members of the
genus Palaeortyx, with which we have to rekon in this fauna in time and space,
but the presence of a spure is also decisive, because the lacking of this
anatomical element in the mentioned genus is emphasized in the diagnosis
of Lydekker (1891) and this changed also not today.

Exact measurements cannot be taken on the fragments, but they are as
metrically as morphologically the nearest to the adequate bones of the
Common Pheasant (Phasianus colchicus) and the Golden Pheasant (Chrysolo-
phus pictus). The fragment of the coracoideum seems to be rather larger (but
not so large as in Pavo aesculapi from Polgardi), the fragments of the
tibiotarsus and tarsometatarsus speak more for smaller birds, but they look
like to be in the range of variation of the same species. The variability of the
spur of tarsometatarsi is in the recent osteological collection of the Museum
of Budapest (five individuals), considerable. One specimen (Ph.colchicus,
inv.number 61/1972) agrees in any case in size and morphology in all details
with the same one of the material of Rudabanya.

Bohenski (1987) revised the pheasant material, — in size the same category
than in Rudabanya, — originating from the older Middle Miocene of Poland,
from the locality Przeworno (Pnieborn) and determined it as Miophasianus
medius. Against the difference in the stratigraphy (Przeworno belongs rather
to the biozone MN7, Rudabanya to the biozone MN9), I rank the remains of
Rudabanya provisionally in the same systematical category, than that ones in
Przeworno.

Genus: Palaeortyx Milne-Edwards, 1869

Palacortyx aff. grivensis Lydekker, 1893

Label: "Rudabanya, 1972”: cranial fragment of coracoideum (see jdanassy,
1976); similarly cranial fragments of the same bone, with the labels
"R-2-1989), R-2 and "R-2-bird”; damaged distal fragment of the humerus.

As I explained on an other place in detail (Jdnossy, 1976) that against newer
revisions, the nomenclature of the hitherto described cca.10-15 species of
the genus Palaerotyx became not quite clearer than former. At the same time
the generical determination seems to be unambiguous (the problem is rather
the separation from the genus Palaeocryptonyx). Considering the pact that the
remains from Rudabanya are somewhat larger than the adequate bones of
the recent Quail (exact measurement cannot be taken, but the width of
diaphysis in the coracoideum may be approximatively 2.5 mm), I rank these
remains provisionally in the systematical category of Palaeortyx grivensis
Lydekker. Lambrecht (1933) defined the last one, as "smaller than the smallest
form from Allier”. I compared in detail the fragments of coracoidei with the
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same bones of Palaeocryptonyx hungaricus, but the last ones are not only
smaller but also morphologically different.

It is considerable that the evolutionary line of this small Galliform may be
followed from La Grive and Gargano (Ballmann, 1976), through Rudabanya,
Tardosbanya and Stimeg up to Malusteni (Kessler, 1984, Janossy, 1991 ).

Palaeortyx (phasianoides-intermedius-group)

Label: "Rud.1972": cranial fragment of the coracoideum without the
acrocoracoid (see: Janossy, 1976); "R-2/A”: the same; "R-2-bird”: damaged
and broken carpometacarpus; "R-2": distal fragment of tibiotarsus.

Considering the fragmentary being of the material, we my only establish
that between the small (P.aff.grivensis) and the large (Miophasianus) Galli-
forms is also a middle-sized one present in the material of Rudabanya. This
form can be ranged into the size-category of P.phasianoides and/or P.interme-
dius.

I described in detail one of the coracoidei (Janossy, 1976) and an other one
(label: "R-2/A™) is considerably stouter than the former, but it may be
supposed that it falls within the range-variation of the same species.

Our special attention deserves the nearly complete carpometacarpus. By
courtesy of M.Mourer Chauviré 1 received a cast of a carpometacarpus of
Palaeortyx phasianoides grivensis. The 29 mm long bone is in his measurements
practically the same as in the Rudabéanya-bone (the length of the last one
measures about 30 mm). The morphology of the proximal epiphysis is also
in all details the same, but the width of the diaphysis is considerably stronger
(3.4 mm against 3.0 mm in the La Grive-specimen) and chiefly the great
development of the processus intermetacarpalis (tuberositas metacarpalis
I1.) is conspicuous. The taxonomical value of these anatomical features may
decide only more complete remains in the future.

The also strongly damaged distal part of a galliform tibiotarsus (width
about 5.8 mm) may also ranged with the same sizecategory and thereforce I
identify it with the same taxonomical unite.

However things may work out in the future concerning the taxonomical
estimation of the above analysed bone-remains,the presence of three
evolutionary lines in the Rudabanya-material seems to be unambiguous. In
the evaluative part of this paper I return to the fact, which conclusions may
be drawn from this observation.

Order: Ralliformes (Reichenbach 1852)
Family: Rallidae Vigors 1825
Genus: ?Miorallus Lambrecht 1933

Miorallus sp.

Label:"R-3": On all sides damaged proximal part of a humerus.

The detailed analysis with the correspondent part of the humeri of the cca
18 orders of birds of Europe I found except for the Ralliformes only some
similarities with small Cicontiformes and Ralliformes, (e.g. the lacking of
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foramen pneumaticum), but the proportions of insertions of muscles is also
in the latter ones different. In any case agrees the fragment morphologically
and in the size mostly with the same anatomical unite of Gallinula chloropus.

At that time described Milne-Edwards (1871) from the locality Sansan,
geologically considerable older than Rudabanya the species Miorallus major,
which agrees in size according to Lambrecht (1933) with Fulica atra. Ballmann
(1969) mentions from the stratigraphically to Rudabanya nearer La Grive
under the designation "Rallidarum gen.et sp.indet” a rail of the size of
Gallinula chloropus.

In any case is this fragment for further conclusions not convenient.

Order: Strigiformes (Wagler 1830)
Family: Strigidae Vigors 1825
Genus: Strix Linné 1758

Strix aff. brevis Ballmann 1969

Label: "R-2 (B-3/4)”: prox.fragm. of scapula (see Janossy. 1977); label:
"R-2.75": damaged distal fragment of tarsometatarsus; label: "Rudabanya”
without details: phalanx 1. digiti 2. posterior (see Janossy, 1977): label: "R-2.
1989”: phalanx 2. digiti 2. posterior, label: "R-2. bird”: phalanx 4. digiti 3.
posterior (“clawbone”)

Ballmann (1969) described from the locality Wintershof-West, geologically
older than Rudabanya, — an owl under the name Strix intermedia, osterologi-
cally the nearest to the recent Tawny owl (Strix aluco). I ranged with this form
the formerly from Rudabanya collected strigiform-bone-fragments (Janossy,
1977). The correctness of the determination was confirmed by the newly
gathered fragments of the same systematical unite, chiefly by the tarsometa-
tarsus (unfortunately exact measurements cannot be taken on the last one).

The length of the exceptionally intact phalanx 2. digiti 2.posterior
measures 18.0 mm, the width of the diaphysis at the middle 3.6 mm. The
same measurement-pair in a recent specimen of Stix aluco is 18.2/4.0, the
same in Strix uralensis 22.0/3.6 mm. These measurements emphasize besides
the morphological similarity the above given determination.

Genus: ? Athene Boie 1822

Athene sp.

Label: "R-27: phalanx 1. digiti 2. posterior.

This owl-phalanx, smaller than the same one of the recent Strix aluco, Asio
or Surnia hit me during the sorting of the matter right in the eye. Tyto is out
of question, because the lengthening of this phalanx is even diagnostic for
the Barn Owls. Even this small bone is unfortunately damaged, but the
estimated length/width may be about 6/3 mm, which measurement agrees
with the same one of the recent Little Owl (Athene noctua).

This remain is only convenient for the conclusion that we have to count
with the presence of a smaller owl in the contemporaneous ornithofauna of
Rudabanya.



Order: Passeriformes Linné 1758

In all publications, dealing with neogeneous avifaunas is raised the
question of the dificulty of the determination of the "song birds” and this is
the situation also in the material of Rudabanya. Against this, I tried to
determinate this fragments at least to the generic level. Thus, we can form a
conception about the contemporaneous rich fauna of Passeriforms of
Rudabanya.

Family: Sylviidae Vigors, 1825
Genus: Acroc ephalus Naumann, 1811

Acrocephalus sp.

Label: "R-3": proximal fragment of carpometacarpus.

A comparison with the corresponding bones of the European Passeriformes
of the same size category shows that the elongated form of the processus
extensorius (proc.metacarpalis I) and of the trochlea carpalis, as well as the
reduction of the processus alularis speaks for the presence of a Great Read
Warbler (Acrocephalus arundinaceus) — like form. Exact measurements cannot
be taken, but it is to see that the fragment originates from a larger bird than
the Great Reed Warbler.

Genus: Locustella Kaup 1829

Locustella

Label: "R-2": cranial fragment of the coracoideum.

A comparison with the corresponding bones of different families of
Passeriformes, the warblers of reeds may be taken into account. The whole
shape of the acrocoracoideum and the form of the margo medialis agrees
mostly with that one of the Grasshopper Warblers and allies (Genus
Locustella). The bone seems to be smaller than in a specimen of a Savis
Grasshopper Warbler (Locustella luscinioides) of the osterological of the
Natural History Museum of Budapest.

The above analysed two bones of song birds are for further conclusions
not convenient, but it is remarkable that both fragments allude to warblers
of the reeds.

Family: Corvidae Vigors 1825
Genus: Corvus Linnaeus 1758

Corvus sp.

Label: "R-2-bird”: 3 specimens ot claw-bones of birds.

A comparison of the material of Rudabanya with the last phalanges
(claw-bones) of European orders of birds of th same size-category, we may
establish that length grooves on both side of the bones seems to be very
characteristic. Among the systematical groups, characterized by this feature,
only the Corvids show a special flattened form. In these taxa, where we can
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observe also the menntioned length-grooves (e.g. cranes or geese), the shape
of the bones is much more robust.

A comparison with the anatomically correspondent phalanges of recent
Corvids, they show the most resemblance with the phalanx 5. digiti 4.
posterior of the Corvus corone-cornix group. All the three bones from
Rudabanya are much more smaller, than in Corvus corax.

Against the fact that different Corvus-species are described from the
European Neogene, considering the very fragmentaly condition of the
Rudabanya-material, the most correct solution is the taxonomical designa-
tion as Corvus sp..

Incertae sedis.

From some fragments it can be proved only that they originate from birds,
but not more. A very damaged fragment of a carpometacarpus derives
perhaps from a shore bird ("Limicola”).

Palecological-stratigraphical interpretation of the fauna.

Against the fact that —as mentioned above several times — the Rudabanya-
material is very fragmentary and damaged the present elaboration resulted
a faunal list from 3 until now up to 12 taxonomical unites, which ones I give,
together with the number of pieces as follows:

Anas aff.velox M ine-Edwards,4

Anas s.1.sp. (size of Querquedula), 3
Palaeortyx cf. phasianoides Milne-Edwards, 2
Palaeortyx aff.grivensis Lydekker, 5
Miophasianus cf. medius (Milne-Edwards), 2
Rallida ind. (cf.Miorallus sp.), 1
Charadruformes gen.et sp.indet. , 1

Strix cf.brevis Ballmann, 4

Athene sp. , 1

Acrocephalus sp. (size of Arundinaceus), 1
Locusteila sp. (small species), 1

Corvus sp. (size of C.corone), 4

To the reconstruction of the paleoenviroment and to the exact stratig-
raphy of the locality contribute considerably the in species and inividuals
rich mammal-fauna. This proves with the first great invasion of the
Hipparion to our territory and with the small mammals a Lower Pannonian,
Vallésian (Upper Miocene) age (this corresponds with the terrestrial
Mammal-Zone: MN9). According to the complex geological investigations
one can establish (Kretzoi, 1974; Kordos, 1990) that in Rudabanya during a
Lower Pannonian transgression invaded shallow water into the complicated
valley-system, which became convenient for swamps, coming into existence.
From this originated the series of lignite-beds, containing the rich fauna
(except for Vertebrates also Mollusca and Ostracoda) and flora. The botanical
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matter consists chietly from the remains of fenwoods and open woodlands,
containing fossils of alders, birch-trees, elm-trees, beech-trees, oaks, poplars
and also reed-grasses. Besides of members with relatives of species of the
Middle East and od Eastern Asia also the proportion of North American
relations is considerable. The contemporaneous climate may be near the one
of today, on the border of European temperate and mediterranean zone.
The presence of some palms indicates also a climate warmer than today in
that territory (Kretzoi-Krolopp-Lirincz-Palfalvi, 1974). Very informative se-
ems to be, -in relation with the bird-fauna, — the comparison of the flora of
Rudabdnya with that one of Rozsaszentmarton. The latter one, — is also a
lignite bed, — determinable by its mammal-fauna as Upper Miocene (MN
13), fewer than 100 km SE from Rudabanya, with a considerable flora. The
lignite itself consists nearly entirely from pinaceae (Taxodium, Glyptostrobus)
and the remains of forest-trees from interbedded layers are on the generic
level nearly the same as in Rudabanya, with very few warmindicators
(Engelhardtia, Cinnammomum). Palms are absolutely lacking. The impoverish-
ment of the flora shows the vanishing of nearly all middle-eastern and
south-east-asiatic elements. All in all we have to count with a considerable
cooling down of the climate, but not cooler thaan that is today in temperate
Europe (Andrednszky, 1954).

Coming back to the vertebrate fauna of Rudabéanya: according to Kretzoi
(1974) it may be characterized by the lacking of forms binded to water (but
species of swampy forest are present). The bird-fauna is not in contradiction
with this statement, because most of ducks are living also in smaller waters
and pools. The very modest song-bird fauna indicates also an environment
covered with reeds.

For that very reason a comparison with the “classical” Western and
Southern European Tertiary, newly revised bird faunas looks like hard. The
fauna of the geologically much more older Wintershof-West (MN 3) seems
to be absolutely terrestrial and in La Grive Saint Alban (MN 7-8) are
water-elements also completely lacking (Ballmann, 1969/a-b). Due to its
insular character is the stratigraphical position of Gargano uncertain (Upper
Miocene?). Also here are water elements entirely lacking and among
galliforms only the small species: Palaeortyx grivensis is present. According to
this fact, Ballmann (1973) suppose the contemporaneous environment to be
adry, rocky island.

Two Miocene travertine-localities in Germany, the Nordlinger Ries (MN
6) and Steinheim am Albuch (MN 7) yielded a lot of bones of waterbirds.
However, the elaboration of them is in such measure outdated (Fraas, 1879
etc., revision beginning newly by A.Hesse; pers.comm.), that a comparison is
beyond reason.

All the more surprising resulted in a comparison of the material ot
Rudabanya with the geographically nearest,, recently elaborated bird-fauna
of Polgardi (MN 13, Janossy, 1991). The most convenient for a comparison
are the galliforms, most of them are resident and they are living in a small
area, besides the (most common?) small galliform, Palacortyx cf. grivensis
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occur the middle sized P.aff. phasianoides and the somewhat larger Miophasia-
nus cf. medius. On the other hand in Polgardi the similarly small Palaeocryp-
tonyx hungaricus (morphologically different from the former one!) was living
together with the especially large Pavo aesculapi (the coracoideum of the last
one being about the twice of the former one). This refers to the fact that
there are not common galliforms in Rudabanya and in Polgardi, although
the difference in the age, based on the evoluzionary stages of cricetids seem
to be not so significant (MN 9 and MN 13). Similarly it must be no accident
that the owl-fauna of the two localities is absolutely different (predominance
of Strix in Rudabanya against Tyto in Polgardi).

We don’t have a ground for supposing the presence of some palleogeog-
raphlc barricades, but the Pannonian inner sea was at that times also rather
in retreat. As I gave in this paper above a detailed sketch about the
differences in flora of Rudabanya and Rozsaszentmarton (geologically
contemporaneous with Polgardi), which may caused also the differences in
the bird-fauna, both indicated by climatical changes.

The given train of thought prove the fact that, — against former
supposntlons — the very detailed and ¢ Omplex elaboration of in some degree
rich tertiary bird faunas is similarly convenient for stratigraphical conclusi-
ons, as the same of the mammals.
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Madarmaradvanyok a rudabanyai fels6 miocénbol
Dr. Jdnossy Dénes

Mint szakkorokben ismeretes, egészen az elmult évekig Magyarorszag harmadidé-
szaki, — sokszor gazdag Hipparion-faunakkal képviselt, — gerinces faunaiban nem
keriiltek el6 madarmaradvanyok, melyek tobbet szolgaltattak volna, mint szorvany-
leleteket (Kretzoi, 1957). Az elsé kivételt ez alol Polgardi képezi, ahonnan a miocén
legvégérdl (Cricetus kormosi-zona, MN 13) szarmazo, igen jelentSs madarfauna
keriilhetett a kozelmultban feldolgozasra (Janossy, 1991). Ehhez bizonyos mértekig
csatlakozik a ma mar emberszabasu 6smajomleletei miatt vilaghirdvé valt, régebbi
miocén [Democritetodon gaillardi-zona, MN 9 (rudabanyai lelethely is) 20°38’E;
48°23'N].

A rudabanyai ,pannon” tiledék fekiijébdl Kretzoi (1974) szerint mar a torténelem
el6tti idék ota vasércet banyasznak és a szazadfordulotol kezdve a feddben lévé
lignittelepes rétegegytittes, mint gerinces lelethely is ismeretes. Az elmult két
évtizedben aztan rendszeres gytjtések réven olyan gazdag Gsmaradvany-egyuttes
keriilt napvilagra (t6bb, mint 80 gerinces faj mellett novénymaradvanyok, csigak,
rakok), mely egy komplex kép kialakitasara ad lehet6séget.

Az elékeriilt madaranyag ugyan rendkivil toredékes és hianyos, de a vazolt
komplex képbe illesztve, valamint hazai és kilfoldi hasonlo faunakkal ésszehason-
litva — mint latni fogjuk, — alkalmas bizonyos tovabbi kovetkeztetésekre is.

A csontok szine mas, ligninbél szarmazo leletekhez hasonloaan fekete. Az 1970-es
években gytijtott anyagbol a kovetkezé taxonok keriiltek meghatarozasra (Janossy,
1976, 1977):

Strix aff. brevis Ballmann, 1969
Palaeortyx aff. intermedia Ballmann, 1969
Palaeortyx sp. (aff. grivensis Lydekker, 1893)
Ezenkiviil Kretzot (1974) még emlit  Falco sp.-t és Aves indet. sp. I-11-111-at”.
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A régebbi, valamint az ujabban gyijtott, — mint emlitettem, — az ujjpercek
kivételével rendkiviil toredékes anyag részletes analizisét a kovetkezdkben adom:

Rend: Anseriformes Wagler 1831
Csalad: Anatidae Vigora 1825

Anas aff. velox Milne-Edwards, 1867

Jelzés: R3, fels6é lignit, 1990: humerus proximalis toredékének dorzalis fele;
R-2-3: humerus hianyos disztalis toredéke.

A toredékeket behato analizisnek vetettem ala, tekintettel a tyukfélék és kacsafélék
nagyfoku csonttani hasonlosagara. A proximalis epifizisen a caput humeri caudalis
nézetben, a tuberculum dorsale helye és kiterjedése, valamint a crista pectoralis
jellege ugyanugy egy kacsaféle és nem tyuk jelenlétére utal.

A toredékek ugyan kevéssé alkalmasak szabatos méretek felvételére, de annyi
megallapithato, hogy a proximalis epifizis fragmentuma kisebb madar jelenlétére
utal, mint amekkora a budapesti Természettudomanyi Mazeum gytijteményében
lévé kisebb termetii csorgé réce (A. crecca) humerus-anak megfelels része. A disztialis
vég szélessége kb. 7,4 mm, két recens A. crecca-nal 8,3 és 9,3 mm, tehat hasonlo
nagysagrendrol van szo.

Milne-Edwards (1867) a franciaorszagi Sansan régebbi miocénébdl irta le az Anas
velox-ot. Cheneval (1987) ujabb reviziojaban Németorszag (Steinheim am albuch),
Csehszlovakia (Dolnice) és Dobrudzsa (Credinta) miocénjébdl is emliti ezt a kister-
meti alakot, igy jelenlétének feltételezése a hianyos leletek ellenére is kézenfekvé
Rudabanyan.

Anas [s. L. (sp.) Querquedula-nagysag]

Jelzés: R—2-75: coracoideum, cranialis darabja; jelzés: R—3—madar: tibiotarsus
disztalis részének toredéke; jelzés: R-3—madar: tarsometatarsus sériilt disztalis része;

A tyukfelékkel valo nagyfoku oszteologiai homogenitas miatt ez esetben is a
meglévé anatomiai bélyegeket mélyrehato analizisnek vetettem ald, de mindharom
darab Anatida-nak bizonyult. Emellett sz6l sok egyéb mellett, a tarsometatarsuson a
foramen inferior (foramen vasculare distale) alakja és helyzete, a csont disztalisan
kevésbé szétteriil6 volta, valamint a tibiotarsus-on a pons supratendineus fekvése is.

Szabatos méretek egyik csontrol sem vehetdk, legfeljebb a tarsometatarsusnal a
diafizis és disztalis epifizis hataran mért szélesség, mely ki. 4,3 mm (egy recens
Qerquedula-nal 3,4 mm). A coracoideum toredéke kisebb, a tibiotarsus fragmentum
inkabb nagvobb récétdl szarmazik.

Az anyag rendkivili toredekessége miatt a tovabbi kovetkeztetésekre kevésseé
alkalmas. Mindossze feltételezhetjiik, hogy egy csorgo réce nagységt] faj (A. velox)
mellett egy kissé nagyobb bojti-nyilfarka réce méreteivel egyezo kacsafajis élhetett az
egykori rudabanyai miliében.

Rend: Galliformes Temminck 1820
Csalad: Phasianidae Vigors 1825
Nemzetség: Miophasianus Lambrecht 1933

Miophasianus cf. medius (Milne Edwards 1869)

Jelzés: R—2—madar: coracoideum disztalis toredéke; R—2/C4, 1990: sériilt tibiotar-
sus proximalis toredéke; jelzés: R—2-75: minden oldalon torétt tarsometatarsus,
disztalis toredéke; Jelzes R-2: tarsometatarsus sarkanyu -toredéke.

Az itt felsorolt négy, egyértelmiien nagyobb méreti tyukfélétsl szirmazo téredék
nemcsak méreteinél fogva nem azonosithat6 valamely Palaeortyx-fajjal, hanem azért
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sem, mert az utobbi eredeti csonttani jellemzésében a sarkanty teljes hianya szerepel
(Lydekker, 1891), és ezt azota sem cafoltak.

A toredékekrdl szabatos méretek nem veheték, de azok mind nagysagra, mind
morfologiailag a budapesti muzeum csonttani gytjteményében talilhaté facan
(Phasianus colchicus) és aranyfacan (Chrysolophus pictus) megfelel6 vazrészeihez allanak
legkozelebb. A coracoideum-toredék inkabb nagyobb (de a polgardi Pavo esculapimal
aranytalanul kisebb), a tibictarsus és tarsometatarsus toredékei pedig inkabb kisebb
madarakra utalnak, ezek azonban egy fajon beliili variansok lehetéségét nem lépik
tul. A budapesti recens csontvaz-gytjtemény csekély szamu facankakas-egyedénél (5
példany) a sarkantyu kifejlédésének rendkiviil nagyfoku variabilitisa mutatkozik.
Egy példany mindenesetre (61/1972 lelt. szam) a rudabanyaival teljesen azonos
morfologiai és méretbeli képet mutat.

Bochenski (1987) revidealta a hasonlé nagysagi miocén facanokat és az idésebb
kozépsé miocénbe sorolhato lengyelorszagi Przeworno leleteit a Miophasianus medius-
szal azonositja. A korkiilonbség ellenére (Przeworno inkabb az MN 7-es, Rudabanya
az MN 9-es zonaba sorolhato), a leleteket feltételesen ugyanebbe a fajba sorolom

Nemzetség: Palaeortyx Milne-Edwards 1869

Palaeortyx aff. grivensis Lydekker 1893

Jelzés: Rudabanya, 1972: Coracoideum, kranialis toredék (lasd Janossy, 1976);
ugyancsak coracoideumok kranialis toredékei R—2—-1989; R-2; R—2—-madar” jelzé-
sekkel és ugyancsak R-2 jelzéssel: humerus disztalis (sériilt) vége.

Mint azt mar masutt részletesen kifejtettem, eddig kb. 10-15 Palaeortyx-faj kertilt
leirasra, melyek a legujabb reviziok ellenére sem lettek nomenklaturailag egyértel-
miibbek, mint el6bb (Jdnossy, 1976). Ugyanakkor a generikus meghatarozas kétségte-
len (itt inkabb a Palaeocryptonyx-tol valo elhatarolas jelent problémat). Tekintettel
arra, hogy a toredékeken szabatos méretek nem vehetok ugyan, de azok a recens fiir)
megfelelé csontjainal kissé nagyobbak (diaphysis-szélesség a coracoideumnal kb. 2,5
mm), azokat feltételesen a Palaecortyx grivensis Lydekker formaval azonositom. Lamb-
recht (1933) ezt a legkisebb ,allier-i” alaknal is kisebbnek mondja. Mindenesetre a
polgardi kis termeti ,Palacocryptonyx hungaricus”-szal hasonlitva a coracoideumot,
kideriil, hogy nemcsak kisebb az utobbi, de morfologiailag is mas!

Figyelemre méltd, hogy a nemzetség kis termetdi alakjanak fejlédési vonala La
Grive-t6l és Gargano-tol (Ballmann, 1976), Rudabanyan, Tardosbanyan és Simegen
at Malusteni-ig kovetkezé (Kessler, 1984, Jdanossy, 1991).

Palaeortyx (phasianoides — intermedius csoport)

Jelzés: Rud., 1972: Coracoideum, kranialis toredék (lasd: Janossy, 1976); R—2/A:
ugyanaz; R—2-madar: carpometacarpus nagyobbik része (torott, hianyos); R-2:
tibiotarsus disztalis toredéke.

Mar az el6z6 faj leleteinek leirasaval kapcsolatban amlitettem a Palaeortyx genus-on
belil leirt fajok nomenklaturai buonytdldnsdgdt Az itt felsorolt leletekrdl is csak
annyit allapithatunk meg, hogy a kis termetd (P. aff. grivensis) és nagy termeti
Mmphmmnm) tyukféle kozt egy harmadik, kozépnagysagu alak jelenlétét igazoljak,
mely a jelzett phasianoides és/vagy az intermedius alakkorébe tartozik.

Az egyik coracoideum darabot mar koribban jellemeztem (Jdnossy, 1976), az
ujabban gyujtott holloorresont-toredek (R-2/A) klfejCZCt[ﬁI‘l vaskosabb az el6bbinél,
de az a kulonbség feltehetGen nem lépi at a faji variacio hatarat.

Kiilonos figyelmet érdemel a csaknem ép carpometacarpus. (M. Mourer-Chauuviré)
(Lyon) szivessége folytan egy szarnykozépcsont masolatat kaptam kézhez a (Palaeortyx
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phaasianoides) tajbol (La Grive lel6helyrél). A 29 mm hosszi masolat méretre a
rudabanyaihoz hasonl6 (az utobbi kb. 30 mm hosszu lehetett). A proximalis epifizis is
minden részletében egyezik a két alaknal, de a diafizis vastagsaga kozépen lényegesen
nagyobb (3,4 mm, szemben a La Grive-i 3,0 mme-el) és kilonosen a procossus
intermetacarpalis (=tuberositas metacarpalis I1.) sokkal erdteljesebb fejlettsége
feltin6. Ez utobbi anatomiai bélyegek taxonomiai értékét csak tovabbi, teljesebb
leletek donthetik el.

A megintcsak erésen seriilt tibiotarsus disztalis-vég (kb. 5,8 mm szélességii lehetett)
ugyanabba a nagysagkategoriaba esik, mint az el6zéleg felsorolt csontok és igy
ugyanehhez a rendszertani egységhez sorolom.

Mindenesetre akarhogy is alakul a jovében az itt részletesen taglalt csontleletek
megitélése a tyukfélékre vonatkozolag, legalaibb harom fejl6dési vonal jelenléte
egyértelmlen megallapithat6. E dolgozat-értekels részénél még visszatériink arra,
milyen tovabbi kovetkeztetésekre alkalmas ez az anyag.

Rend: Ralliformes (Reichenbach 1952)
Csalad: Rallidae Vigors 1825
Nemzetség: Miorallus Lambrecht 1933

Maorallus sp.

Jelzés: R-3: humerus minden oldalon sérult proximalis toredéke. A toredéket a
tekintetbe vehet6 europai 15-18 rend azonos csontjanak megfelel6 részleteivel
osszehasonlitva a Ralliformes-en kiviil csak a kis termetii Ciconiiformes és Podicipedifor-
mes mutat némi hasonlosagot (pl. a foramen pneumaticum csaknem teljes hianya), de
ez utobbiaktdl is aranyaiban erésen eltér. Nagysagra és alakilag még a recens
Gallinula chloropus-hoz all legkozelebb.

Még annakidején keriilt leirasra a Miorallus major (Milne-Edwards 1871) faj a
geologiailag Rudabanyanal id6sebb Sansan-bol, mely Lambrecht (1933) szerint Fulica
atra-nagysagu. Ballmann (1969) emlit foldtanilag kozelebb al6 Grive-bdl egy Gallinula
chloropus nagysagu guvatfélét , Rallidarum gen. et. sp. indet” néven.

Mindenesetre a rudabanyai darab annyira téredékes, hogy tovabbi kovetkezteté-
sekre nem alkalmas.

Rend: Strigiformes (Wagler 1830)
Csalad: Strigidae Vigors 1825
Nemzetség: Strix Linné 1758

Strix aff. vrevis Ballmann 1969

Jelzés: R-2 (B-3/4): scapula proximalis toredéke (Lasd fanossy, 1977); jelzés:
R-2.75: tarsometatarsus disztalis darabja (hosszaban is tobbszorosen torott); jelzés:
»Rudabénya”, pontosabb megjelolés nélkil: phalanx 1. digiti 2. posterior (lasd
Jdnossy, 1977); jelzés: R—2.1989: phalanx 2. digiti 2., posterior; jelzés: ,R—2—madar™:
phalanx 4. digiti 3. posterior (,,karomcsont”).

Ballmann (1969) Strix intermedia néven leirt egy, geologiai korit tekintve Rudaba-
nyanal joval idésebb Wintershof-West-bél szarmazo baglyot, mely leirasa szerint
csonttanilag a mai macskabagolyhoz (Strix aluco) all legkozelebb. Magam mar el6zéleg
a Strix intermedia-hoz kozelallonak irtam le a régebben gy(jtott rudabanyai bagoly-
csontokat (Jdnossy, 1977). Az ujabban gyjtott, itt felsorolt leletek, kilonosen a
tarsometatarsus toredéke, ugyanezt megerdésitik (ez utobbirol sajnos szabatos mére-
tek nem vehetSk). Csak az ujjpercekrél vehetSk szabatos méretek. A rudabéanyai
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phalanx 2. digiti 2. hossza (a diafizis szélessége kozépen 18) 3,6 mm. Ugyanez a
méretpar egy mai Strix aluco-nal 18,2 (4,0, egy Strix uralensis-nél 22,0) 3,6 mm. Ezek
az adatok is a morfologiai hasonléosag mellett alahuzzak a fentebb megadott
meghatarozast.

Nemzetség: ? Athene Boie 1822

Athene sp.

Jelzés: R-2: phalanx 1. digiti 2. posterior.

A rudabanyai madaranyag atvalogatasa soran napvilagra kerult bagolyleletek kozt
feltint ez a Strix aluco-nal, Asio-nal, Surnia-nal kisebb méretii ujjperc. Tytonida nem
lehet, mert a gyongybaglyot éppen ennek az ujjpercnek a meghosszabbodasa jellemzi
a Stnigidak-kal szemben.

Sajatos modon még ez a kis méretii lelet is toredékes, de becslés alapjan
hossza/szélessége kb. 6/3 mm lehetett, ami a recens kuvik (Athene noctau) méreteinek
felel meg.

Ez a lelet csak arra elegendd, hogy egy kisebb méretii bagoly egykori jelenlétét
megallapithassuk a rudabanyai fosszilis ornitofaunaban, — tovabbi kovetkeztetésekre
nem alkalmas.

Rend: Passeriformes Linné, 1758

Minden neogén madarfaunakkal foglalkozo szakcikkben felvetédnek az énekes-
madarak terciér leleteinek meghatarozasaval kapcsolatos nehézségek és ez vonatko-
zik Rudabanyara is. Mindezek ellenére megkiséreltem az ide sorolhat6 darabokat
legalabb nemzetségszintig meghatarozni. Igy valamilyen mozaikszeri, halvany
képunk alakul ki az akkori gazdag énekesmadar-faunarol.

Csalad: Sylviidae Vigors, 1825
Nemzetség: Acrocephalus Naumann, 1811

Acrocephalus sp.

Jelzés: R-3: Carpometacarpus proximalis toredéke.

A toredék a kozép-europai Passeriformes-csoport megfelelé csontjaival valo Ossze-
hasonlitas alapjan a processus extensorius (proc. metacarpalis 1.) és a trochlea
carpalis megnyult formaja, valamint a processus alularis redukaltsaga miatt legin-
kabb a nadirigo (Acrocephalus arundinaceus) carpometacarpus-ahoz hasonlithaté.
Szabatos méret ugyan nem veheté a toredékrdl, de lathatolag joval nagyobb a
rendelkezésre allo nadirigéanyagnal.

Nemzetség: Locustella Kaup, 1829

Locustella sp.

Jelzés: R—2: coracoideum kranialis toredéke.

A kiilonboz6 Passeriformes-csaladok megfelel6 csontjaival 6sszehasonlitva megint
csak a mocsari-nadi énekesek johetnek elsdsorban szoba. Az acrocoracoideum
osszképe és a margo medialis formdja a tiicsokmadarakéhoz (Locustella-genus) all
legkozelebb. A holloorrcsont-darab a rendelkezésemre allo nadi tiicsokmadar
(Locustella luscinioides) megfelel6 csontjanal kisebb.

Az elemzett két énekesmadar-lelet tovabbi kovetkeztetésekre ugyan nem alkalmas,
de figyelemere mélto, hogy mindketté nadi énekesekre utal.

Csalad: Corvidae Vigors, 1825
Nemzetség: Corvus Linnaeus, 1758
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Corvus sp.

R—2-madar-jelzéssel (3x): madarkaromcsontok.

A kiil6nb6z6 recens madarrendek hasonlé nagysagu képvisel6inek karomcsontjai-
val 6sszehasonlitva a rudabanyai anyagot, megallapithat6, hogy a csontok két oldalan
végighuzodo6 barazda igen jellemz6. A karomcsontok lapitottsaga azonban ilyen
mértékben csak a varjuféléknél mutatkozik. Azoknal a taxonoknal, amelyeknél
hasonlo, barazdalt ujjpercek vannak, (pl. darvak, ludak) a csont egésze sokkal
vastagabb.

Osszehasonlitva mindharom darabot a recens gytjtemény megfelelé fajainak
anatomiailag azonos ujjperceivel megallapithato, hogy a Corvus corone-cornix phal. 5
dig. 4-el lennének egybevethetéek. Mindharom ujjperc joval kisebb a recens Corvus
corax megfelel6 karomcsontjainal.

Igy, annak ellenére, hogy a neogénbdél tobb Corvus-faj keriilt eddig leirasra, a
leletek rendkiviili hianyossagara valo tekintettel a legszabatosabb itt a Corvus sp.
megjelolést hasznalni.

Incertae sedis

Néhany csonttoredékrdl csak annyi allapithaté meg, hogy madartol szarmazik,
tobb nem. Egy R/3/1 jelzésii carpometacarpus proximalis toredéke, mely még
hosszaban is kétszeresen eltort, esetleg Limicola-tol (,,parti madar”) ered.

A fauna paleookologiai — rétegtani értekelese

A madarfauna jelenlegi feldolgozasa alapjan a sokszorosan emlitett rendkiviili
toredékesség ellenére a taxonok szama az eddigi 3—4-r6l 12-re emelkedett, mely listat
az egyes rendszertani egységek darabszamaval a kovetkez6kben adhatom meg:

Anas aff. velox Milne-Edwards, 4

Anas s. I sp. I1. (Querquedula-nagysag)
Palaeortyx cf. phasianoides Milne-Edwards, 2
Palaeortyx aff. grivensis Lydekker, 5
Miophasianus cf. medius Milne-Edwards, 2
Rallida (¢f. Miorallus sp.), 1
Charadriiformes gen. et sp. indet., 1

Stirx ¢f. brevis Ballmann, 4

Athene sp., 1

Acrocephalus sp. (arundinaceus-nagysdg, 1
Locustella sp. (kis faj), 1

Corvus sp. (C. corone-nagysdg), 4

A Hominoidea-leletei miatt hiressé valt lel6hely egykoru kornyezetének rekonstruk-
ci6jahoz és pontos geologiai koranak megallapitasahoz jelentésen hozzajarul a faj- és
egyedszamban igen gazdag eml6sfauna, mely az elsé nagy hazai Hipparion-hullam-
mal és kiseml6seivel also-panndniai vallésiai (f. miocén) kort bizonyit (kb. MN 9-nek
felel meg). A komplex geologiai vizsgalatok eredményeként (Kretzoi, 1974, Kordos,
1990) megallapithatd, hogy az alsé-pannoniai transgresszio folyaman a bonyolult
volgyrendszerbe sekély mocsarak kialakulasara alkalmas viz nyomult, mely a gazdag
faunat (vertebrata-n kiviil mollusca és ostracoda) és florat tartalmazo lignit rétegsort
hozta létre. A tlora, szemben az ipolytarnoci névényzettel, féleg mocsari vagy lap- €s
ligeterdei névényekbdl all (tobbek kozt éger-, nyir-, szil-, bikk-, tolgy- és nyarfajokon
kiviil hinarok is). A kozel-keleti és kelet-azsiai rokonsagu fajok mellett, az észak-ame-
rikai rokonsaguak szazalékos aranya is jelentés. A klima a mai szubtropusi-mersé-
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keltovi hataréhoz hasonlithato. Bar a palmak szorvanyos jelenléte klimatikus szem-
pontbol nem abszolut jelentségti, a késébbi florakkal szemben mégiscsak melegebb
indikaciot jelent (Kretzoi—Krolopp—Lirincz—Padlfalvy, 1974).

A gerinces fauna egészéet Kretzoi (1974) szerint a vizi alakok teljes hianya jellemzi (de
a mocsarerdékben €lt fajok jelen vannak). Ennek a madarfauna nem mond ellent,
mert a kacsafajok legtobbje kisebb kiterjedésti vizekben, tocsogokban is €l és a szerény
énekesmadar-leletanyag is nadi fajok egyidej jelenlétére utal.

Eppen ezért a ,klasszikus”, ijabban revidealt, nyugat- és dél-eurdpai leléhelyek
anyagaval csekély az 6sszahasonlitasi lehet6ség: Wintershof-West (MN 3) faunaja
teljesen szarazfoldi, dominal az eddig még teljesen feldolgozatlan énekesmadar-
anyag, La Grive-ben (MN 7-8) nincs igazi vizi elem (Ballmann, 1969/a—b). Gargano
rétegtani helyzete szigetszeri jellege miatt a legbizonytalanabb (fels6 miocén?). Itt
sincs nyoma a vizi alakoknak és a tyukfélék koziil csak a kis termetii Palaeortyx grivensis
van jelen. Ennek alapjan Ballmann (1973) sziklas, szaraz, erdé nélkiili sziget egykori
kornyezetére gondol. Ezzel azonban a Palaeortyx-ok sokat vitatott paleockologiaja
nem oldodik meg (Rudabanyan a szarazabb teriletekrél jartak le inni a mocsarak-
hoz?).

A két teljesen vizi, németorszagi miocén-madarfauna, a Nordlinger Ries (MN 6) és
Steinheim am Aalbuch (MN 7) feldolgozasa annyira elavult (Fraas, 1879 stb., Gjabb
feldolgozasa folyamatban: Hesse in litteris), hogy 6sszahasonlitasi alapul nem szolgal-
hat.

Annal nagyobb meglepetést jelent a Rudabanyahoz foldrajzilag legk6zelebb allo és
legujabban feldolgozott polgardii (Jdanossy, 1991) madaranyaggal valo egybevetés.
Osszehasonlitdsokra leginkabb a kevéssé ropiild, kis teriileten €16 tyukfélék alkalma-
sak (nem élnek nagyobb teriileten, mint egy ragesald!). A szegényes rudabanyai
anyagban a kis termeti Palaeortyx cf. grivensis mellett a kozépnagysagu P. aff.
phasianoides és a nagyobb Miophasianus cf. medius fordul el6. Ezzel szemben Polgardi-
ban az ugyancsak kis termeti Palacocryptonyx hungaricus (mely behaté 6sszahasonlitas
alapjan morfologiailag jol eltér a Palaecortyx grivensis-t6l!) egyiitt élt az igen nagy
termet Pavo aesculapi-val (utébbi coracoideuma kb. masfélszerese a rudabanyai
Miophasianus megfelel6 csontjanal). Ez arra utal, hogy Rudabanyin és Polgardin
egyetlen kozos tyukféle sem fordul els, holott a horesogok altal jellemezhetd
korkiilonbség nem tiinik jelent6snek (MN 9 és MN 13).

Ugyancsak nem lehet véletlen, hogy a két lelshely bagolyfaunaja teljesen eltér
egymastol (Rudabanyan Strix, Polgardiban Tyto az uralkodo).

Semmi alapunk sincs feltételezni, hogy valamilyen allatféldrajzi barikad jatszott
volna itt szerepet, hiszen a Pannon-beltenger ekkor mar inkabb visszahtzodoban
volt. A rudabanyai szubtrépusi-mérsékelt hatarévnek megfelel6é flora viszont a
Polgardival geologiailag (eml6sfaun.val is igazoltan) azonos koru. Rézsaszentmarton
mérsekeltovi florajava valo atzlakulasa, ebben lényeges szerepet jatszhatott.

Ez egyuttal azt jelenti, hogy a geologus-paleontologus szakkorokben mindmaig
uralkodo ,kozhiedelem”, mely szerint a madarfaunaknak rétegtani jelentGségiik
nincsen, modositando!

*A dolgozat az 1177 OTKA kutatasi ‘éma keretében késziilt.

70



