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LUCRARILE MINIERE DE LA ORLEA
— ROSIA MONTANA (MUNTII APUSENI DE SUD) —
O POSIBILA REZERVATIE STIINTIFICA

de
ZOLTAN CZIER! si GHEORGHE VASILE®

Introducere

Localitatea miniera Rosia Montand (Judetul Alba) cste situata in
partea de nord a Muntilor Apuseni de Sud — numiti si Muntii Metali-
feri — in cadrul depresiunii cu acelasi nume. Ca si celelalte depresiuni
intramontanc din Apusenii de Sud, Depresiunca Rosia Montand s-a for-
mat in Miocen, contemporan cu desfasurarea vulcanismului Neogen (MU-
TIHAC 1990). Din datele publicate de BORCOS & MANTEA (1968), re-
iese ca bazinul Rosia Montand a luat nastere probabil in Badenianul in-
ferior, ca un prim cfect al functiunii aliniamentclor tectono-magmatice
din aceastd parte a Muntilor Metaliferi antrenati intr-o misgcare gence-
rald de subsidenta. Noile cercetari intreprinse de VOICU (1982), VOICU
& HUICA (1987, 1989), au aratat insa cd inceputul formarii bazinului,
ca si primele manifestatii vulcanice se situcazia la haza 'Badﬂenianului_v
supcrior, '

Litologie

Deporzitele sedimentare ale depresiunii Rosia Montand apartin Ba-
denianului si  Sarmatianului (BORCOS & MANTEA 1968; MUTIHAC
1982). ‘ o

Badenianul (Badenian superior) din perimetrul delimitat (Fig. 1) in-
clude o formatiunc vulcanogen-sedimentara, urmata de depozite prepon-
derent marnoase si grezoase, iar Sarmatianul (Sarmatian inferior) - dis-
pus in continuitate de sedimentare — este preponderent ‘marnos si argi-
Yos, pe alocuri cu intercalatii de gresii friabile.

Vulcanism

In cadrul primei faze a celui de-al doilea ciclu al desfasurarii vulca-
nismului tardiv din Muntii Apuseni de Sud, se pun in loc dacitele de tip
Rosia Montana, de care se leagd o intensa activitate hidrotermalad cu pro-

1 Muzeul Tarli Crisurilor, B-dul Dacia 1—3, 3700 Omdc‘l Romdnn
¥ Grupul de speologie C.S. Cristal, Oradea.
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U Zoltan Czier, Gheorghe Vasile 2

icese metalogenetice deosebit de importante (RADULESCU & BORCOS

1968; BORCOS 1973; IANOVICI et. al. 1976; MUTIHAC 1990).
Mineralizatiile auroargentilere si de sulfuri polimectalice aurifere din

perimetru,  se prezintd sub forma de filoane si corpuri neregulate (fig. 1).

Grupul de filoanc Orlea

Filoanele cu mineralizatii auroargentifere si de sulfuri polimetalice
aurifere din imprejurimile localitiatii antice Alburnus Maior (=Rosia
Montanda) au fost descoperite incd in epoca preromana (IANOVICI et. al.
1976). Majoritatea lor s-a exploatat in antichitate si evul mediu, in pre-
zent activitatea miniera fiind concentrata in Dealul Cetate, unde exploa-
tarea se face in cariera (BERBELEAC 1988).

Printre filoanele exploatate in epoca romani, se numara si grupul
de filoane Orlea. Aceste filoane, orientate aproape Nord—Sud, au avut
lungimi de pana la 300 m si grosimi centimetrice --- ele prezentau insa
$i numeroase Ingrosari si efiliri (IANOVICI et. al. 1976; BERBELEAC
1988).

Lucriarile miniere de la Orlea

Dupa datele lui SANTIMBREANU? (pers. com. 1994):

—~ Accesul in reteaua de lucrari minierc de la Orlea — orizontul prin-
cipal (£0) (4+722 m), din a doua jumaitate a secolului al XVIII-lea pina
in anul 1977, s-a facut din galeria Sfanta Cruce. In prezent, accesul se
face intrand la altitudinea absoluti de 4750 m, unde sc coboard pe un
plan inclinat pana la cota 4726 m.

— Lucrarile minicre cele mai importante prin care s-a realizat exploa-
tarea filoanelor de la Orlea, reprezintd galeriile. Acestea au sectiunea
transversald de obicei trapezoidali, cu dimensiunile actuale urmatoare:
latimea la bazd 1,1 m—1,2 m, latimea la partea superioara 0,8 m—0,9 m,
inaltimea 1,4 m-—1,7 m. Dimensiunile initiale au fost mai mari, insa
datorita apelor de infiltratie galeriile sunt partial colmatate.

~ Formatiunile de precipitare

Cu ocazia unei deplasari la Rosia Montani, in anul 1982, unul dintre
noi ((:.V.) a observat o scric de formatiuni interesante, aflate in vechile
lucrdri miniere de la Orlea. Ele se gidsesc cu precadere in portiunile de
galerii din zona indicata pe hartd (fig. 1). Aspectul lor macroscopic
este analog unor ,,speleoteme* de picurare si de prelingere gravitationala:
stalactite, stalagmite, plansec stalagmitice, dom stalagmitic, valuri parie-
tale (Pl. I—II). Culoarea lor este brun-roscati, maronie, ocru péana

. 3 Multumim ’sl pe aceasta cale D-lui ing. AURFEL SIN'I‘IMBREANU,(Intre—
prinderea Miniera Rosla Montand) pentru datele puse la dispozitia noastra.
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Fig. 1. Zona de ocurenta a formatiunilor de precipitare de la Rosia Montana
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3 Zoltan Czier, Gheorghe Vasile

Pl 1. Formatiuni de picurare in galeriile de la Orlea — Rosia Montana.
1 — stalactite cu protuberante; 2 — stalactita asimetrica; 3 — stalagmite
cu suprafata nercgulatd si stalactite macaroane.
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Lucrdrile miniere de la Orlea

Pl. II. Formatiuni de picurare si de prelingere gravitationald in galeriile
de la Orlea — Rosxa Montana. 1 — portiune dintr-o galerie, cu stalactite,
dom stalagmitic si valuri parietale; 2 — stalagmite | teanc de farfurii“,
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la brun inchis-negru, mai rar alb-gdlbuie sau cenusie; duritatea in ge-
neral cste micd, luciul sticlos pana la mat. Dupa toate aparentele, este
vorba de formatiuni de precipitare din solutii: sub actiunea apelor de in-
filtratie incarcate cu CO,, unecle minerale din tavanul si peretii lucra-
rilor miniere au suferit procese de alterare, dupa care, o parte a produse-
lor trecute in solutie s-a precipitat sub forma acestor ,,speleoteme.

Perspective

Formatiunile semnalate sunt deosebit de spectaculoase si par a fi
intcresante si sub raport stiintific. Ele ar putea avea importanta inter-
sau multidisciplinara, de aceea recomandim efectuarea unor cercetari
complexe, in urma cdrora zona lor de aparitie sa fie propusa ca rezervatie.

THE MINING WORKINGS FROM ORLEA — ROSIA MONTANA
(SOUTHERN APUSENI MOUNTAINS) — A POSSIBLE
SCIENTIFIC RESERVATION

(Summary)

The mining locality Rosia Montana (Alba county, Romania) is situated
in the depression with the same name, in the Northern part of the Southern
Apuseni Mountains. The sedimentary deposits are Upper Badenian and Lower
Sarmatian in age. In the Upper Badenian, in the Southern Apuseni Mountains
a series of volcanic manifestations had started, The Rosia Montana-type dacites
are in conncction with an intensive hydrothermal activity, with very important
metallogenetic processes. The silver and gold mineralizations mainly are repre-
sented by the lodes, The lodes were discovered in the Preroman period, and
many of them were exploited in the Roman period — c.g. the group of lodes
from Orlea. The most important workings of mining exploitation of these lodes
are the galleries.

In 1982, one of the authors (G.V.) observed some interesting formations in
the old galleries from Orlea — the Rosia Montand mining area. Their macrosco-
pical aspect is that of some _spelaeothems* like stalactites, stalagmites, stalag-
mitic floors, stalagmitic dome and parietal veils (Plates, I—II). Their colour varies
from brown-reddish, brownish, ochre, to dark brown — black, seldom white —
yellqwish or grey, their hardness is low, their lustre glassy to matted. All the pro-
perties indicate that they are formations which resulted by precipitation from the
solutions which resulted by the dissolving of some minerals in the water of
infiltration. '

The formations are very spectacular ones, and scientifically seem to be
rather interesting too. Authors recommend accomplishing of complex reszarches,
on account of which their zone of occurrence (Fig. 1) shall be proposed for
scientific rescervation,
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ADDITIONS TO THE SCIENTIFIC ACTIVITY
OF PALAEOBOTANIST DR. ALEXANDRU 1. SEMAKA
IN BIHOR COUNTY

by
ZOLTAN CZIER®

Abstract. The information containcd in this paper supplements the biography

of Dr. Alexandru I. Semaka written by Nastiseanu and Patrulius (1970). Between
the years 1965 and 1967, Dr. Semaka, a palaeobotanist at the Geological Institute

of Romania, travelled from DBucharest to Bihor County (Western Romania) to
collect fossil plants from the Lower Llassic Suncuiug Fireclay IFormation. The re-
sults of his investigations into the geology, stratigraphy, palacobotany, palaeo-
climatology and paiaececology of this formation were first included in two un-
published reports (Semaka 1966, 1968). The taxa described in these two reports are
listed in Tables 1 and 2. Later, Semaka (1969) revised some of the taxa, and con-
cluded that the flora was of Rhaeto—Liassic age (Rhiat—Lias—Grenzschichten)
{(Tab. 3). In his last paper, Semaka (1971) descrited the species Selenocarpus
muensterianus and Phlebopteris angustiloba from Suncuius in minute detail, but
his early death brought a premature end to his rescarches. (Translated into English
by Dr. Ian C. Harding, University of Southampton, England).

Introduction

The present paper do not proposes the presentation of the biography
of scientist Dr. Alexandru I. Semaka (1924—1970). This biography
already has been published by Nastdseanu and Patrulius (1970). However,
the scientific activity of Dr. Semaka was very large, so these authors
could not conjure up in minute details all the researches accomplished by
this scientist in certain regions. Because one of these regions is Bihor
County, the scope of this paper is to give some supplementary data on
the scientific activity of Dr. Alexandru I. Semaka in Bihor County, and
on his biography.

The field campaigns in Bihor County
On the occasion of a field trip, in 1955, palaeobotanist Dr. Rizvan

Givulescu found for the first time in Bihor County Liassic plant remains.
These plant fossils were collected from the Suncuius Fireclay Formation

* Muzeul Tarii Crisurilor, B-dul Dacia 1-—3, 3700 Oradea, ROMANIA.

https://biblioteca-digitala.ro



14 Zoltan Czier 9

(Hettangian—Lower Sinemurian in age), from underground minings for
exploitation of the fircclays, at Banlaca, in Padurca Craiului Mountnins.
Howcver, Dr. Givulescu was interested in Neophytic macrofloras, and he
sent the samples containing the Liassic plant remains to Dr. Alexandru L
Semaka, a palaeobotanist at the Geological Institute of Romania.

Three years later, Semaka gets other samples with fossil plants, again
from Banlaca, from the part of student V. Marcusan, who worked on
his diploma project in that region. In 1961, Dr. Givulescu sends to
Dr. Scmaka somie new material of Liassic plant remains. Because the fos-
sil plants seemed to he very interesting and important from scientific
point of view, Semaka decided to travell from Bucharest to Bihor County
to collect himseclf fossil plants from the Lower Liassic Suncuius Fireclay
Formation.

The first field campaign, in 1965, comprised several preliminary ex-
plorations in the region. Owing to these field works, Semaka collected
fossil plants from localities Dumbrava and Banlaca. The results of this
campaign were included by Semaka (1966) in a report, at the Geological
Institute. Although this report is unpublished one, it is important because
it contains not only geological and stratigraphical data concerning the
fireclays from the Suncuius deposit, but contains also the first palaeo-
botanical list, the evidence of the taxa from Suncuius region. Semaka
described in this report the taxa listed in Table 1.

Table 1
The fossil plant taxa described in the first unpublished report
of Semaka (1966)
«
%
Q
Q
o
8 |
Taxon/Locality % =1 ©
[ o= Q
0 =] Q
E 2 ¢
A a M
Selenocarpus muensterianus (Presl) Schenk X
Phlebopteris angustiloba (Presl) Hirmer et Hoerhammer
Anomozamites ? schaumburgensis (Dunker) Schimper X
Todites denticulata (Brongniart) Krasser x
Cladophlebis rumana Semaka X
Cladophlebis div. sp. X
Podozamites sp. (? distans Presl/Braun) X
Czekanowskia (folia fragm.) X
Stachyotazus lippoldi (Stur) Kriiusel) X
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3 Additions to the scientific activity 15

During the second field campaign, in 1967, Semaka collected new
fossil plants, from localities Dumbrava and Suncuius—Recea. The re-
sults of his new investigations, are included in a new unpublished re-
port. at the Geological Institute. In this sccond report, Semaka (1968)
gave a more complete list of taxa, resulted owing the determination of
the whole material, from the previous and from the new collectings.
The fossil plant taxa from this report are listed in Table 2.

Table 2
The fossil plant taxa from the second unpublished report
of Semaka (1968)
3
]
(9]
[0}
x
o |
Taxon/Locality E g o
= <
g 2 3
5 £ %
A v os]
Phlebopteris angustiloba (Presl) Hirmer et Hoerhammer x
Sclenocarpus muensterianus (Presl) Schenk %
Clathropteris meniscoides Brongniart e
Todites denticulata (Brongniart) Krasser %
Cladophlebis rumana Semaka X
Cladophlebis sp. X
Equisetites arenaccus (Jaeger) Unger x
-Equisctites muensteri Sternberg X
Neocalamites carcinoides Harris X X
Neocalamites cf. hoerensis (Schimper) Halle X
-Anomozamites ? schaumburgensis (Dunker) Schimper X
Podozamites distans (Presl) Braun x
Podozamites sp. X
Czekanowskia sp. x
Stachyotaxus lippoldi (Stur) Kriusel X

The published results

Dr. Alexandru I. Semaka published the results of his researches on
the Lower Liassic macroflora from Bihor County in two papers. In
the first paper, Semaka (1969) presented the geology and stratigraphy
of the Suncuius region, revised some of the taxa, and concluded that
the flora was of Rhaeto—Liassic age:(Rhidt—Lias—Grenzschichten). The
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16 Zoltan Czier 4

taxa described by Semaka (1969) are listed in Table 3. In Semaka’s opi-
nion, this flora was dominated by the fern Selenocarpus muensteranus,
and this indicates a wet, tropical climate. In this context, he named the
flora the Selenocarpus-Flora from the Apuseni-Mountains.

Table 3

The fossil plant taxa from the Lower Liassic Suncuius Fireclay Formation,
published by Semaka (1969)

(3]
o)
<
~
52 |
Taxon Locality 5 z @
3 3 g
E ¢ @
pot = <
] ur 2t}
Equisetites arenaccus (Jaeger) I3ronn N
Equisetites muensteri Sternberg P
Equisetites sp. <
Neocalamites carcinoides Harris w0 I
Neocalamites sp. bl K X
Phlebopteris angustiloba (Presl) Hirmer et Hocerhaminer X
Selenocarpus muensterianus (Presl) Schenk X
Clathropteris meniscoides Brongniart X
Cladophlebis haiburnensis (Lindley et Hutton) Brongniart ¥
Cladophlebis rumuna Semaka
Cladophlcbis nebbensis (Brongniart) Nathorst X
Cladophlebis div. sp. indet. X

In his last paper, Semaka (1971) described the species Selenocarpus
muensterianus and Phlebopteris angustiloba from Suncuius (locality
Banlaca) in minute detail, but unfortunately, his early death brought a
premature end to his researches.
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REVISION OF THE LOWER LIASSIC MACROFLORA
FROM THE PADUREA CRAIULUI MOUNTAINS (ROMANIA)

by
ZOLTAN CZIER®

-Abstract. The lLower Liassic (Hettungian — T.ower Sinemurian) macrollora
of the Padurca Craiului Mountains (Western Romania) is revised. Owing to this
revision, the flora appcears to be composed of Equisetites aff. burchardti Dunker,
E. miinsteri Sternberg, k. aff. miinsteri Sternberg, E. sp. A, E sp., Neocalamites
<p., Phlebopteris sp., Selenocarpus muensterianus (PPresl) Schenk, cf. Selenocarpus
muensterianus (Presl) Schenk, Dictyophyllum miinstert (Goeppert) Nathorst, Clathro-
pteris meniscioides (Brongniart) Brongniart, C. sp., Cladophlebis rumana Semaka,
C. semakail Czier, C. silvacregls Czier, C. sp., Pseudoctenis cf. latus Doludenko,
Nilsonia comtula Heer, Ginkgo ex. gr. lepida Heer. The material was collected
from four localities, Dumbrava, Suncuius—Recea, Banlaca and Recea Quarry.
It is kept in the palaecobotanical collections of the Tarii Crisurilor Museum in
Oradea, and of the Institute of Geology and Geophysies in Bucharest.

Introduction

The Lower Liassic (Hettangian — Lower Sinemurian) Suncuius Fi-
reclay Formation, in the Padurea Craiului Mountains, Western Romania,
contains a macroflora, studied by Semaka (1969, 1971), Czier and Po-
pescu (1988), Czier (1989, 1992 «, 1992 b, 1993, 1994, 1995 a, 1995 b,
1995 ¢), Givulescu and Czier (1990). Based on the evidence of the palaeo-
botanical material collected from four localities, Dumbrava, Suncuius—
Recca, Banlaca and Recea Quarry, a revision of the previous determi-
nations is accomplished. The material, described and/or figured by the
above cited authors, is kept in the palaeobotanical collections of the Ta-
rii Crisurilor Museum in Oradea, and of the Institute of Geology and
Geophysies in Bucharest.

* Muzeul Tarii Crisurilor, B-dul Dacia 1—3, 3700 Oradea, ROMANIA.
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18 Zoltan Crzier 9

REVISION

Cormophyta
Pteridophyta
Arthropsida
Equisetales
Equisetaceae

Equisetites Sternberg

Equisetites aff. burchardti Dunker

1988 LEquisetites burchardti Dunker. Czier and Popescu, p. 610, 611,
plate 1, fig. 1, textfig. 7, tab. 1.

1990 Equisetites burchardtii Dunker. Givulescu and Czier, p. 12, tab. 2

1993 Equisetites burchardti. Czier, p. 174, tab. 1

1994 Equisetites alf. burchardti Dunker. Czier, p. 354, tab. 2

1995 b Equisetites aff. burchardti Dunker. Czier, p. 50, tab. 1

Material. Recorded, described, figured and determined by Czier
and Popescu (1988), as Equisetites burchardti Dunker. Cited under the
same name, by Givulescu and Czier (1990), Czier (1993). Revised by
Czier (1994), as Equisetites aff. burchardti Dunker, and cited under
this name, by Czier (1995 b).

Locality. Recea Quarry (Hettangian — Lower Sinemurian).

Equisetites miinsteri Sternberg

1969 Equisetites muensteri S{ernberg. Semaka, p. 612, fig. 2c

1973 Equisetites muensteri Sternberg. Givulescu, p. 1018

1976 Equisetites muensteri (Sternb.). Ianovici et. al., p. 151

1988 Equisetites muensteri Sternberg. Czier and Popescu, p. 613 (partim)
1994 Equisetites minsteri Sternberg. Czier, p. 354, tab. 1

1995 b Equisetites miinsteri Sternberg. Czier, p. 50, tab. 1

Material. Recorded, described, figured and determined by Semaka
(1969), as Equisetites muensteri Sternberg. Cited under this name, by
Givulescu (1973), Ianovici et al. (1976), Czier and Popescu (1988), Czier
(1994, 1995 D).

Locality. Suncuiug—Rccea  (Hettangian — Lower Sinemurian).

Equisetites aff. miinsteri Sternberg

1988 Equisetites muensteri Sternberg. Czier and Popescu, p. 609, 612,
plate 1, fig. 4, tab. 1

1990 Equisetites muensteri Stbg. Givulescu and Czier, p. 12, tab. 2

1993 Equisetites muensteri. Czier, p. 174, tab. 1

1994 Equisetites aff. miinsteri Sternberg. Czier, p. 354, tab. 1

1995 b Equisetites aff. miinsteri Sternberg. Czier, p. 50, tab. 1
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3 Revision of the Lower Liassic macroflora 19

Material. Recorded, described, figured and determined by Czier and
Popescu (1988), as Equisetites muensteri Sternberg. Cited under  this
name, by Givulescu and Czier (1990), Czier (1993). Revised by Czier
(1994), as Equisetites afl. miinsteri Sternberg, and cited by Czier (1995 b)
under this name.

Locality. Recca Quarry (Hettangian — Lower Sinemurian).

Equisetites sp. A

1988 Equisetites liasinus Heer. Czier and Popescu, p. 609, 612, plate 1.
figs. 2, 3, tab. 1

1990 Lquisetites liasinus Heer. Givulescu and Czier, p. 12, {ab. 2

1093 Equisetites liasinus. Czier, p. 174, tab. 1

1994 Equisetites sp. A Czier. Czier, p. 354, tab. 1

1995 b Equisetites sp. A Czier. Czier, p. 50, tab. 1

Material. Recorded, described, figured and determined by Crier and
Popescu (1988), as Equisetites liasinus Heer. Cited under the same name,
by Givulescu and Czier (1990), Czier (1993). Redetermined by Czier
(1994), as Equisetites sp. A. Cited under this name, by Czicr (1995 b).

Locality. Recca Quarry (Hettangian — Lower Sinemurian).

Equisetites sp.

1969 Equisetites arenaceus (Jacger) Bronn. Semaka, p. 611
1969 Equisetites sp. Semaka, p. 612

1973 Equisetites arenaceus (Jaeger) Bronn. Givulescu, p. 1018
1973 Equisetites sp. Givulescu, p. 1018

1988 Equisetites sp. Czier and Popescu, p. 611 (partim)

1990 Equisetites arenaceus (Jager) Bronn. Givulescu and Czier, p. 12,
tab. 2

1990 Equisetites sp. Givulescu and Czier, p. 12, tab. 2 (partim)
1994 Equisetites arenaceus (Jaeger) Schenk. Czier, p. 354, tab. 1
1994 Equisetites div. sp. Czier, p. 354, tab. 1 (partim)

1995 b Equisetites arenaceus (Jaeger) Schenk. Czier, p. 50, tab. 1

Material. Two parts. First part recorded, described and delermi-
ned by Semaka (1969), as Equisetites arenaceus (Jaeger) Bronn. Cited
under this name, by Givulescu (1973), Givulescu and Czier (1990), Czier
(1994). Also cited by Czier (1995 b), who has shown, that the valid name-
of this combination is Equisetites arenaceus (Jaeger) Schenk. Because
the specimens were not figured, this record is of little value, and so is.
revised here as Equisetites sp. Second part of material recorded, descri-
bed and determined by Semaka (1969), as Equisetites sp. Cited by Givu-
lescu (1973), Czier and Popescu (1988), Givulescu and Czier (1990),.
Czier (1994). The specimen was not figured by Semaka (1969), however,
because he determined it only at generic level, for the moment I accept
his determination. '

Locality. Suncuius—Recea (Hettangian —- Lower Sinemurian).
2.
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Neocalamites Halle

Neocalamites sp.

1969 Neocalamites carcinoides Harris. Semaka, p. 612

1969 Neocalamites sp. Semaka, p. 612

1973 Neocalamites carcinoides IHarris. Givulescu, p. 1018

1973 Neocalamites sp. Givulescu, p. 1018

1976 Neocalumites carcinoides Harris. Ianovici et. al., p. 151

1990 Neocalamites carcinoides Harris. Givulescu and Czier, p. 12, tab 2.
1990 Neocalamites sp. Givulescu and Cezier, p. 12, tab. 2 (partim)
1994 Neocalamites carcinoides Harris. Czier, p. 354, tab. 1

1994 Neocalamites sp. Semaka. Czier, p. 354, tab. 1

1995 b Neocalumites carcinoides Harris. Czier, p. 50, tab. 1

1995 b Neocalamites sp. Semaka. Czier, p. 50, tab. 1

Material. Two parts. First part recorded, described and determi-
ned by Semaka (1969), as Neocalamites carcinoides Harris. Cited under
this name, by Givulescu (1973), Ianovici et al. (1976), Givulescu and
Czier (1990), Czier (1994, 1995 b). Because the specimens were not figu-
red, this record is of little value. I contest the specific determination
and I revise this record as Neocalamites sp. Second part of material
recorded, described and determined by Semaka (1969), as Neocalamites
sp. Accordingly cited by Givulescu (1973), Givulescu and Czier (1990),
Czier (1994, 1995 b). The specimens were not figured by Semaka (1969),
however, because he determined them only at generic level, for the
moment I accept his determination.

Localities, Dumbrava, Suncuius—Recea, Banlaca (Hettangian — Lo-
wer Sinemurian).

Filicopsida
Leptosporangiidae
Filicales
Matonijaceae

Phlebopteris Brongniart em. Hirmer et Hérhammer

Phlebopteris sp.

1969 Phlebopteris angustiloba (Presl) Hirmer et Hoerhammer. Semaka,
p. 612

1971 Phlebopteris angustiloba (Presl) Hirmer et Hoerhammer. Semaka
p. 140 (partim)

1973 Phlebopteris angustiloba (Presl) Hirm. et Hoerh. Givulescu, p. 1018
1976 Phlebopteris angustiloba (Presl). Ianovici et al., p. 151

1981 P. angustiloba. Petrescu and Dragastan, p. 302 (partim)
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1990 Phlebopteris angustiloba (Presl) Hirm. et Hoerh. Givulescu and
Czier, p. 12, tab. 2

1994 Phlebopteris angustiloba (Presl) Hirmer et Hoérhammer. Czier,
p. 354, tab. 1

1995 b Phlebopteris angustiloba (Presl) Hirmer et Horhammer. Czier,
p. 50, tab. 1

Material. Recorded, described and determined by Scemaka (1969),
as Phlebopteris angustiloba (Presl) Hirmer et Hoerhammer. Accordingly
cited by Semaka (1971), Givulescu (1973), Ianovici et al. (1976), Petrescu
and Dragastan (1981), Givulescu and Czier (1990), Czier (1994, 1995 b).
The specimen was not figured. So, this record is of little value, and I
revise it as Phlebopteris sp.

Locality. Banlaca (Hettangian — Lower Sinemurian).

Selenocarpus Schenk

Selenocarpus muensterianus (Presl) Schenk

1994 Selenocarpus muensterianus (Presl) Schenk. Czier, p. 354, 355,
plate 1, figs. 1—4, plate 2, figs. 1—3, plate 3, figs. 1—3, textfigs.
4—6, tab. 1 (partim)

1995 b Selenocarpus miinsterianus (Presl) Schenk. Czier, p. 50, tab. 1
(partim)

Material. Recorded, described, figured and determined by Czier
(1994), as Selenocarpus muensterianus (Presl) Schenk. Accordingly cited

by Czier (1995 b).

Locality. Banlaca (Hettangian — Lower Sinemurian).

cf. Selenocarpus muensterianus (Presl) Schenk

1969 Selenocarpus muensterianus (Presl) Schenk. Semaka, p. 614,
figs. 2a, 2b

1971 Selenocarpus muensterianus (Presl) Schenk. Semaka, p. 133, 135,
plate 4, figs. 3, 4, plate 5, figs. 1—3, plate 6, figs. 1, 2, plate 7,
figs. 1, 2, textfigs. 6, 8, 9, 10

1973 Selenocarpus muensterianus (Presl) Schenk. Givulescu, p. 1018

1990 Selenocarpus muensterianus (Presl) Schenk. Givulescu and Czier,

p. 12, tab. 2

1994 Selenocarpus muensterianus (Presl) Schenk. Czier, p. 354, tab. 1
(partim)

1995 b Selenocarpus muensterianus (Presl) Schenk. Czier, p. 50, tab. 1
(partim)

Material. Recorded, described, figured and determined by Semaka
(1969, 1971), as Selenocarpus muensterianus (Presl) Schenk. Cited under
this name, by Givulescu (1973), Givulescu and Czier (1990), Czier (1994,
1995 b). The macroscopical description and figuration of the specimens,
published by Semaka (1969, 1971) being unsufficient for a sure generic
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assignment, I revise his determination. as cl. Selenocarpus muensteria-
nus (Presl) Schenk.
Locality. Banlaca (Hettangian — Lower Sinemurian).

Dipteridaceae

Dictyophyllum Lindley et Hutton

Dictyophyllum miinsteri (Goeppert) Nathorst

1988 Dictyophyllum cf. rugosum Lindl. et Hutton. Czier and Popescu.
p. 608, 609, 610, 613, plate 2, figs. 1, 2, textfig. 8, tab. 1

1990 Dictyophyllum rugosum Lindl. et Hutt. emend. Harris. Givulescu
and Czier, p. 12, tab. 2

1992 b Dictyophyllum cf. rugosum. Czier, p. 4, textfig. 1

1993 Dictyophyllum cf. rugosum. Czier, p. 174, tab. 1

1994 Dictyophyllum miinsteri (Goeppert) Nathorst. Czier, p. 354, tab. 1

1995 b Dictyophyllum miinsteri (Goeppert) Nathorst. Czier, p. 50, tab. 1

Material. Recorded, described, figured and determined by Czier
and Popescu (1988), as Dictyophyllum cf. rugosum Lindley et Hutton.
Revised by Givulescu and Czier (1990), as Dictyophyllum rugosum Lind-
ley et Hutton emend. Harris. Revised again, by Czier (1993), as Dictyo-
phyllum cf. rugosum. Redetermined by Czier (1994), as Dictyophyllum:
miinsteri (Goeppert) Nathorst, and accordingly cited by Czier (1995 b).

Locality. Recea Quarry (Hettangian — Lower Sinemurian).

Clathropteris Brongniart

Clathropteris meniscioides (Brongniart) Brongniart

1988 Clathropteris meniscoides Brongniart. Czier and Popescu, p. 608,
609, 610, 614, plate 3, figs. 1—4, plate 4, figs. 1—2, textfig. 9,
tab. 1

1990 Clathropteris meniscioides. Czier, p. 588

1990 Clathropteris meniscoides (Brngt.) Brngt. Givulescu and Czier,
p. 12, plate 2, figs. 3, 4, tab. 2 (partim)

1990 Clathropteris meniscoides. Jurcsak, p. 5

1992 a Clathropteris meniscioides. Czier, p. 8, textfig. 1

1993 Clathropteris meniscoides. Czier, p. 174, tab. 1

1994 Clathropteris meniscioides (Brongniart) Brongniart. Czier, p. 354,
tab. 1 (partim), tab. 2.

1995 b Clathropteris meniscioides (Brongniart) Brongniart. Czier, p. 50,
51, textfig. 3, tab. 1 (partim)
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1995 ¢ Clathropteris meniscioides (Brongniart) Brongniart. Czier, p. 23,
plate 1, {igs. 1, 2

Material. Recorded, described, figured and determined by Cuzier
and Popescu (1988) and by Czier (1992 a), as Clathropteris meniscioides
{Brongniart) Brongniart. Partly refigured by Givulescu and Czier (1990),
Czier (1995 b). Cited by Jurcsak (1990), Czier (1990, 1993, 1994).

Locality. Recca Quarry (Hettangian -— Lower Sinemurian),

Clathropteris sp.

1969 Clathropteris meniscoides Brongniart. Semaka, p. 611

1973 Clathropteris meniscoides Brngt. Givulescu, p. 1018

1976 Clathropteris meniscoides Brong. lanovici et. al., p. 151

1981 Clathropteris meniscoides. Petrescu and Dragastan, p. 303 (partim)

1988 Clathropteris meniscoides Brongniart. Czier and Popescu, p. 615
(partim)

1990 Clathropteris meniscoides (Brngt.) Brngt. Givulescu and Czier,
p- 12, tab. 2 (pariim)

1994 Clathropteris meniscioides (Brongniart) Brongniart. Czier, p. 354,
tab. 1 (partim)

1995 b Clathropteris meniscioides (Brongniart) Brongniart. Czier, p. 50,
tab. 1 (partim)

Material. Recorded, described and determined by Semaka (1969),
as Clathropteris meniscoides. Cited under this name, by Givulescu (1973),
Ianovici et al. (1976), Petrescu and Dragastan (1981), Czier and PPopescu
{(1988), Givulescu and Czier (1990), Czier (1994, 1995 b). The specimens
were not figured, so I contest the specific determination of Semaka
{1969), and I revise this record of little value, as Clathropteris sp.

Locality. Suncuius—Recea (Hettangian — Lower Sinemurian).

Incertae sedis

Cladophlebis Brongniart

Cladophlebis rumana Semaka

1969 Cladophlebis rumana Semaka. Semaka, p. 615, fig. 2d
1973 Cladophlebis rumana Semaka. Givulescu, p. 1018

1975 Cladophlebis rumana Semaka. Givulescu, p. 16 (partim)
1976 Cladophlebis rumana Sem. Ianovici et. al., p. 151

1981 C. rumana. Petrescu and Dragastan, p. 295 (partim)
1983 Cl. rumana. Brassoi Fuchs et al., p. 391 (partim)

1990 Cladophlebis. rumana- Semaka. Givulescu and Czier, p. 12, tab. 2
'1990 Cladophlebis rumana. Mutihac, p. 327

4
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1994 Cladophlebis rumana Semaka. Czier, p. 354, tab. 1
1995 b Cladophlebis rumana Semaka. Czier, p. 50, tab. 1

Material. Recorded, described, figured and determined by Semaka
(1969), as Cladophlebis rumana Semaka. Accordingly cited by Givulescu
(1973, 1975), Ianovici et al. (1976), Petrescu and Dragastan (1981), Brasséi
Fuchs et al. (1983), Givulescu and Czier (1990), Mutihac (1990), Czier
(1994, 1995 b).

Locality. Dumbrava (Hettangian — Lower Sinemurian).

Cladophlebis semakai Czier

1994 Cladophlebis semakai Czier. Czier, p. 354, tab. 1
1995 a Cladophlebis semakai Czier. Czier, p. 41, figs. 2, 6a
1995 b Cladophlebis semakai Czier. Czier, p. 50, tab. 1

Material. Recorded by Czier (1994). Decscribed, figured and deter-
mined as a new species, by Czier (1995 a), as Cladophlebis semakai Czier.
Cited by Czier (1995 b).

Locality. Banlaca (Hettangian — Lower Sincmurian).

Cladophlebis silvaeregis Czier

1993 Cladophlebis. Czier, p. 173

1994 Cladophlebis silvaeregis Czier. Czier, p. 354, tab. 1.

1995 a Cladophlebis silvaeregis Czier. Czier, p. 43, figs. 3—5, 6 b, 7a,
7b

1995 b Cladophlebis silvaeregis Czier. Czier, p. 50, tab. 1

Material. Recorded and determined at generic level by Czier (1993),
as Cladophlebis. Named by Czier (1994), as Cladophlebis silvaeregis
Czier. Described and figured as new species, by Czier (1995 a), and cited
by Czier (1995 b).

Locality. Banlaca (Hettangian — Lower Sinemurian).

Cladophlebis sp.

1969 Cladophlebis haiburnensis (Lindley et Hutton) Brongniart. Semaka,
p. 615

1969 Cladophlebis nebbensis (Brongniart) Nathorst. Semaka, p. 615
1969 Cladophlebis div. sp. indet. Semaka, p. 616

1973 Cladophlebis haiburnensis (Lindl. et Hutton) Brngt. Givulescu,
p. 1018

1973 Cladophlebis nebbensis (Brngt.) Nath. Givulescu, p. 1018
1973 Cladophlebis div. sp. ind. Givulescu, p. 1018
1981 Cladophlebis haiburnensis. Petrescu and Dragastan, p. 295 (partim)

1990 Cladophlebis haiburnensis (Lindl. et Hutt.) Brngt. Givulescu and
Czier, p. 12, tab. 2 (partim)

1990 Cltc:dophlebis nebbensis (Brngt.) Nath. Givulescu and Czier, p. 12,
tab. 2
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1994 Cladophlebis haiburnensis (Lindley and Hutton) Brongniart. Czier,
p- 354, tab. 1 (partim)

1994 Cladophlebis cf. nebbensis (Brongniart) Nathorst. Czier, p. 354,
tab. 2 (partim)

1994 Cladophlebis div. sp. indet. Czier, p. 354, tab. 1

1995 b Cladophlebis haiburnensis (Lindley et Hutton) Brongniart. Czier,
p. 50, tab. 1 (partim)

1995 b Cladophlebis cf. nebbensis (Brongniart) Nathorst. Czier, p. 50,
tab. 1 (partim)

1995 b Cladophlebis div. sp. indet. Semaka. Czier, p. 30, tab. 1

Material. Three parts. First part recorded, described and determi-
ned by Semaka (1969), as Cladophlebis haiburnensis (Lindley et Hutton)
Brongniart. Cited under this name, by Givulescu (1973), Petrescu and
Dragastan (1981), Givulescu and Czier (1990), Czier (1994, 1995 b). The
specimens were not figured. So, this record is of little value, and I con-
sequently revise it as Cladophlebis sp. The second part of the material
was recorded, described and determined by Semaka (1969), as Clado-
phlebis nebbensis (Brongniart) Nathorst. Cited by Givulescu (1973),
Givulescu and Czier (1990). Revised by Czier (1994), as Cladophlebis cf.
nebbensis (Brongniart) Nathorst, and cited under this name, by Czicr
(1995 b). The specimens were not figured. So, this record of little value
is revised here, as Cladophlebis sp. The third part of the material was
recorded, described and determined by Semaka (1969), as Cladophlebis
div. sp. indet. Accordingly cited by Givulescu (1973), Czier (1994, 1995 b).
‘The specimens being not figured, they probably indeed are specifically
undeterminable.

Localities. Dumbrava and Banlaca (Hettangian — Lower Sinemurian).

Gymnospermatophyta
Cycadopsida
Cycadales
Cycadaceae

Pseudoctenis Seward

Pseudoctenis cf. latus Doludenko

1989 Pseudoctenis latus Doludenko. Czier, p. 745, plate 1, fig. 1, text-
fig. 1

1990 Pseudoctenis latus. Czier, p. 588

1990 Pseudoctenis latus. Gaspdr, p. 4, fig. 1

1990 Pseudoctenis. Jurcsak, p. 5

1990 Pseudoctenis latus Dolud. Givulescu and Czier, p. 13, plate 1,
tab. 2

1993 Pseudoctenis latus. Czier, p. 174, tab. 1

1994 Pseudoctenis latus Doludenko. Czier, p. 354, tab. 2

1995 b Pseudoctenis latus Doludenko. Czier, p. 50, tab. 1
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Material. Recorded, described, figured and determined by Czier
(1989), as Pseudoctenis latus Doludenko. Cited and refigured by Gaspar
(1990), Givulescu and Czier (1990). Cited by Jurcsak (1990), as Pseudocte-
nis. Cited by Czier (1990, 1993, 1994, 1995 b), as P. latus. Because the
leaf do not possess a cuticle, T revise the determination, as Pseudoctenis
cf. latus Doludenko.

Locality. Recea Quarry (Hettangian — Lower Sincmurian).

Nilsoniaceae

Nilsonia Brongniart

Nilsonia comtula Heer

1989 Nilssonia ex. gr. comtula Heer. Czier, p. 747, plate 1, figs. 2, 3,
plate 2

1990 Nilssonia sp. ex. gr. comtula. Czier, p. 588

1990 Nilsonia. Jurcsak, p. 5

1990 Nilssonia comtula Heer. Givulescu and Czier, p. 12, plate 2, fig. 2,
tab. 2

1993 Nilssonia sp. ex. gr. comtula. Czier, p. 174, tab. 1

1994 Nilsonia comtula Heer. Czier, p. 354, tab. 2

1995 b Nilssonia comtula Heer. Czier, p. 50, tab. 1 (partim)

Material. Recorded, described, figured and determined by Czier
(1989), as Nilssonia ex. gr. comtula Heer. Cited under this name, by
Czier (1990, 1993). Cited by Jurcsak (1990), as Nilsonia. Revised and re-
figured by Givulescu and Czier (1990), as Nilssonia comiula Heer.
Accordingly cited by Crzier (1994, 1995 b).

Locality. Recea Quarry (Hettangian — Lower Sinemurian).

Cordaitopsida
Ginkgoales
Ginkgoaceae

Ginkgo Linné

Ginkgo ex. gr. lepida Heer

1990 Ginkgoites ex. gr. lepidus Heer. Givulescu and Czier, p. 13, plate 2,
fig. 1, tab. 2

1999 Ginkgoites. Jurcsdk, p. 5

1993 Ginkgoites sp. ex. gr. lepida. Czier, p. 174, tab. 1
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1994 Ginkgo cx. gr. lepida Heer. Czier, p. 354, tab. 2 (partim)
1995 b Ginkgo ex. gr.lepida Heer. Czier, p. 50, tab. 1 (partim)

Material. Recorded, figured and determined by Givulescu and Czicr
(1990), as Ginkgoites ex. gr. lepidus Heer. Cited by Jurcsak (1990), as
Ginkgoites. Cited by Czier (1993) under the name of the initial deter-
mination. Assigned to genus Ginkgo, by Czier (1994), as Ginkgo cx. gr.
lepida Heer. Cited under this latter name, by Czier (1995 b).

Locality. Recea Quarry (Hettangian — Lower Sinemurian).
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ON THE PALAEOFLORISTIC
AND PALAEOPHYTOGEOGRAPHIC SIGNIFICANCE
OF THE LOWER LIASSIC MACROFLORA FROM
THE PADUREA CRAIULUI MOUNTAINS (ROMANIA)

by
ZOLTAN CZIER®

Abstract. The l.ower Liassic (Hettangian — J.ower Sinemurian) macroflora
f-om the Padurea Craiului Mountains, Western Roemania, contains ferns s. 1.,
Equisetaceae, Matoniaceae, Dipteridaceae, and gymnosperms s. 1., Cycadaccae, Nil-
soniaceae, and Ginkgoaceae. The dominant elements of the flora are represented
by the ferns, and the subordonate elements are the gymnosperms. Based on evi-
dence of the surely determinable species, the fossil flora of this important j.alaco-
floristic region of Romania is compared with certiin relevant Lurepean Lower
Liassic floras, from Greenland, Sweden, Franconia, I'rance, Wales, Poland. Between
the Padurea Craiului flora, and the floras of these regions, there are substantial
differences. Only cne specics in common in these floras, namely Dictyophyllum
miinsteri. Cladophlebis semakai and C. silvaeregis arc considered therefore ende-
misms, C. rumana, Nilsonin comtula, Sclenocarpus muensterianus are rarities,
Clathropteris meniscioides and Equisctites miinsteri seem to be not characteristic
spécies of the West European Lower Liassic. The Padurea Craiului flora has a
mixed origin. It appears to be composcd of species of the European autochthon,
represented by Selenocarpus muensterianus, Cladophlebis rumana, C. semakai,
C. silvaeregls, species of eastern origin. Equisetites minsteri, Dictyophyllum miin-
sterl, Clathropteris meniscioides, and a species originating from the West, Nilsonia
comtula.

Introduction

One of the most important palacofloristic regions of Romania is
the Padurea Craiului Mountains, in the western part of the country.
This region is wellknown especially owing to the Lower Liassic (Hettan-
gian — Lower Sinemurian) macroflora recorded from the Suncuius Fire-
clay Formation, from the localities Dumbrava, Suncuius—Receca, Ban-
laca and Recea Quarry. The flora from localities Dumbrava, Suncuius—
Recea and Banlaca was described by Semaka (1969, 1971) and by Czier
(1995), but the flora of Recea Quarry was described by Czier and Po-
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pescu (1988), Czier (1989, 1992 q, 1992 b, 1994). The new results obta1.ned
in the study of the Padurea Craiului flora, makes necessary and p0551bl.y
to accomplish the present palaeofloristic and palaeophytogeographic
analysis.

Palacofloristic analysis

The Lower Liassic macroflora from Padurea Craiului Mountains
consists of nineteen taxa, assigned to ten genera and eleven species
(Tab. 1). From palaeofloristic point of view, the richest locality is Recea
Quarry (eight taxa), followed by Banlaca (seven taxa), Suncuius—Recea
(four taxa), the poorest locality being Dumbrava (three taxa).

Table No. 1

The taxa of the Pidurea Craiului macroflora

Taxon/Locality

Dumbrava
Suncuius—Recea
Banlaca

Recea Quarry

Equisctites aff. burchardti Dunker

Equisetites miinsteri Sternberg X
Equisetites aff. miinsteri Sternberg

Equisetites sp. A

Equisetites sp.

Neocalamites sp. X
Phlebopteris sp.

Selenocarpus muensterianus (Presl) Schenk

cf. Selenocarpus muensterianus (Presl) Schenk

Dictyophyllum miinsteri (Geeppert) Nathorst

Clathropteris meniscioides (Brongniart) Brongniart

Clathropteris sp. X
Cladophlebis rumana Semaka X
Cladophlebis semakai Czier

Cladophlebis silvaeregis Czier

Cladophlebis sp. X
Pseudoctenis cf. latus Doludenko

Nilsonia comtula Heer

Ginkgo ex. gr. lepida Heer

XX
XXX X X X X
X X XX X

XXX

TOTAL: nineteen taxa of ten genera and cleven species

The numerical and percentage calculus of the suprageneric assign-
ment of the taxa in the Paddurea Craiului flora (Tab. 2) clearly shows,
that the dominant elements of the flora are represented by the ferns,
and the subordonate elements are the gymnosperms. The Equisetaceae
(31.580/), Matoniaceae (15.79%) and Dipteridaceae (15.79%/4) together,
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represent more than half of the taxa (63.1609). If we add here the
incertac sedis group of the Pteridophylla (21.06%,), the llora appears to
be composed almost exclusively of ferns s.l. (84.229/). The Gymnosperms
are only sporadically present (15.789), however with uniform repar-
tition, Cycadaceae (5.26%,), Nilsoniaccac (5.269,), and Ginkgoaccac
(5.269/p).

Table No. 2

The suprageneric assignment of the taxa in the PAdurea Craiului flora

: : Number
Suprageneric assignment of taxa A
Cormophyta

Pteridophyta
Arthropsida
Equisetales
Equisctaceae 6 31.580 7
Filicopsida
Filicales
Matoniaceae 3 15.790/,
Dipteridaceac 3 15.799/,
Incertae sedis 4 21.06%/,
Gymnospermatophyta
Cycadopsida
Cycadales
Cycadaceae 1 5.2674,
Nilsoniaceae 1 5.260,
Cordaitopsida
- Ginkegoales
Ginkgoaccae 1 5.262 7
TOTAL: 19 100.000/,

Based on evidence ol the surely determinable species, the IPddurca
Craiului flora is compared with ceriain relevant European Lower Liassic
floras (Tab. 3). I realised this comparison, using my own data for the
Pidurea Craiului flora, and the data published by Wecislo-Luranicc
(1992) for the rest of the floras. In this context, the Padurea Craiulut
flora, with its eight species, is a medium rich flora, situated after the
floras from Sweden (twentyfour species), Greenland (twenty species),
Franconia (seventeen species), at the same place with the floras [rom
Poland (eight species), and before the floras from France (seven species)
and Wales (one species). _

The differences between the Padurea Craiului flora and the floras
from the other regions, are substantial. Only one species is common in
these floras, Dictyophyllum miinsteri. Cladophlebis semakai and C. silvae-
regis are considered therefore endemisms, C. rumana, Nilsonia com-
tula, Selenocarpus muensterianus are rarities, Clathropteris meniscioides
and Equisetites miinsteri seem 1o be not characteristic species of the
West European Lower Liassic.
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Table No. 3
Palaeofloristical comparison of the Pédurga Craiului flora
with other European Lower Liassic floras
3 2 -
Species /Region = '3
Species /Reg g *E c o 23 o )
g @ 3 5 =% a8 3
3 o > 3 T o o
= &) A i oal I S
Anomozamites marginatus X b x

Baiera muensteriana X X >
Cladophlebis rumana
Cladophlebis semalkai
ladophlebis silvaceregis
Clathropterts meniscioides
Ctenis stewurtiana
Ctenopteris cycadca
Czekanowslkia nathorstii
Dictyophyllum dunkeri
Dictyophyllum miinsteri
Dichtyophyllum nilssonii
Equisetites miinsteri
Ginkgoites hermelinii < X
Ginkgoites tacniata
Hirmerella airelensis
Hirmerella muensteri
Lobatannulariu carcinoldes
Lycostrobus scotii
Marattiopsis hoerensis
Marattiopsis muensteri
Nilsonia comtula
Ourostrobus nathorstii
Palyssia sphenolepis
Phlebopteris angustilobu
Phlebopteris muensteri
Pterophyllum subaequale
Sagenopteris hullei
Sagenopteris nilssoniana
Selenocarpus muensterianus
Stenopteris dinosaurensis %
Swedenborgia cryptomerioides X
Thaumatopteris brauniana
Thaumatopterts schenkit
Todites princeps
Woodwurdites microlobus x

XX X K

XX X XK
N

b
X
x

x X

X X X X
X

X X
x
X

X X

X X X X X

X X X XX

X X X X
X X X X
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5 On the palacofloristic 33

Palaeophytogeographic analysis

According to Vakhrameev et al. (1978) and to Wcislo-Luraniec (1992),
during the Lower Jurassic, the phytogeographical areas of Eurasia
were the Siberian area, and the Indo-European area. The Siberian area
is undivided, however, the Indo-European area was formed by four
palaeofloristic provinces, the European province, the Middle-Asiatic
province, the East-Asiatic province, and the Indian province. According
to Vakhrameev et al. (1978), the Romanian Liassic macroflora localities
palaeogeographically are situated on the northern border of Tethys, in
the European province of the Indo-European area.

Bascd on the above presented data, the [ossil flora localities from
the Padurea Craiului Mountains are situated in the European province
of the Indo-European area (Fig. 1). However, the Padureca Craiului flora

Fig. 1. The palaeophytogeographic position of the Lower Liassic macro-
flora from the Padurea Craiului Mountains, Romania, Map-drawing
based on Vakrameev et al. (1978) and Wcislo-Luraniec (1992).
S=_Siberian area; I—E=Indo-European area; l=European province;
2=Middle-Asiatic province; 3=East-Asiatic province; 4=Indian pro-
vince; L1111l 11l = Boundary between the palaeofloristic areas;
-------------------------------- =Limit between the provinces; P=Padurea Craijului.
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cannot be interpreted only as a ,typical* European flora. Czier (1996)
has shown, that the Liassic flora from Romania is a mixed flora, com-
posed ol floristic elements with several palacophytogeographic origins.
In this context, the Padurca Craiului flora appears to be composed of
three categories of elements: species of the European autochthon, repre-
sented by Selenocarpus muensierianus, Cladophlebis rumana, C. semakai,
C. silvaeregis, species of eastern origin, Equisetites miinster:, Dictyo-
phyllum miinsteri, Clathropteris meniscioides, and a species originating
from the West, Nilsoniu comtula.

REFERENCES

CZIER, Z. 1989. Doud plante fosile noi pentru Romdnia, din liasicul inferior de
la Suncuius (Judepul Bihor). —- Crisia 19 : 745—751, Oradea.

CZIER, 2. 1992 a. Flord fosila din Bihor, datind de 200 milioanc ani. Feriga de
la Suncuiuy, — Crisana 4, 637 : 8, Oradea.

CZIER, Z. 1992 b. Flora fosild din Bihor, de 20) milioane ani : Dictyophylium
cf. rugosum. — Crisana 4, 382 : 4, Oradea.

CZIER, Z. 1994. On a new recoerd of Selenocarpus muensterianus (Presl) Schenk
from the Fireclay Formation of Suncuius (Romania) and the Lower Liassic
age of the Flora. — Review of Palaeobotany and Palynology 82 : 351—363,

Amsterdam.
CZIER, Z. 1995. Two new species of Cladophlebis (Plantae, Filicales) from the
Lower Liassic of Romania. — Neues Jahrbuch fiir Geologie und Paldon-

tologie, Mh, 1 : 39—50, Stuttgart.

CZIER, Z. 1996. Banatozamites Czier, gen, not. (Cycadcoidales) from the Lower
Liassic of Romania. — Review of Palaeobotany and Palynology 94, 3—4:
345—356, Amsterdam.

CZIER, Z., POPESCU, V. 1988. Cercetdri geologice-paleobotanice asupra liasicului
inferior de la Suncuius — Cariera Principald Recea (Judetul Bihor), I. —
Crisia 18 : 597—626, Oradca. '

SEMAKA, A. 1969. Die Selenocarpus—Flora aus dem Apuseni-Gebirge (Rumd-
nien), — Neuas Jahrbuch fiir Geologie und Palaontologie, Mh. 10 : 609—617,
Stuttgart. ‘

SEMAKA, A. 1971. Matoniaceele fosile din Romdnia. — D. S. Inst. Geol. 57, 3 :
125—146, Bucuresti,

VAKHRAMEEV, V. A, DOBRUSKINA, I. A, MEYEN, S V., ZAKLINSKAJA,
E. D. 1978. Puldozoische und mesozoische Floren Kurasiens und die Phyto-
‘geographie dieser Zeit, — 300 p., Jena.

WCISLO-LURANIEC, E. 1992. Flora from Odrowaz in Poland — a typical Lower
Liassic European flora. In: J. Kovar-Eder (ed.), Falacovegetational Develop-
ment in Europe and regions relevant to thls palacofloristic Evolution. —
PE.P.C. 1991: 331—336, Vienna.

https://biblioteca-digitala.ro



NYMPHAEA XXTI— | o .
Folia naturae Bihariac XXV 3—H Oradea, 1997

NOTES ON A CAMPTOSAURID DINOSAUR FROM
THE LOWER CRETACEOUS BAUXITE, CORNET —
ROMANIA

by
ERIKA TALLODI POSMOSANU!, ELISABETA POPA?

Abstract. The first results of the revision of the Romantan T.ower Cretaceous
ornitho:od dinosaurs are presented in this paper. ‘The main character is the heavy
ossifications of the carpus, indicating the presence of Camptosaurus, due to the
fusion of metacarpal 1 to the radiale and fusion of intermedium to radiale. The
structure of the dentary and maxillary teeth is the sccond character that Indicates
the presence of Camptosaurus. Up to know the determination of these speceimens at
specific level is not available, further investigation and comparison to the Americin
specimens are necded.

The Cornet specimens arc much smaller than their relatives in other Creta-
ceous sites. The area represented in Early Cretaceous one of the several {slands
of the northern shore of Thethys. This can be an evidence for dwarfism for the
Romanian Lower Cretaceous ornithopod dinosaurs.

Keywords: Lower Cret:ceous, Bauxite, Ornithopoda, Camptosaurus Iguanodon.
Introduction

The Romanian Lower Cretaceous dinosaur locality is situated in the
PAdurea Craiului Mountains, in the north-western part of the country.
The fossils are located in bauxite, which is Late Berriasian-Early Barre-
mian in age (Patrulius et al., 1983; Grigorescu 1993). The 1995—96
excavations and preparation have as results new microfossil material
as gastropods and ostracod fragments, that should help to determine
more clearly the stratigraphic position of the bone-bearing bauxite.

Since the discovery of the dinosaurian fossil site at Cornet-Lens
204 in 1978, over 10,000 bones have been prepared and catalegued. The
specimens are mostly vertebrae, and phalanges. The vertcbrae are
lacking the arches which make more difficult to determine them. Rarc
teeth, limb bone materials are also present. Unfortunately, most of
the bones are not very diagnostic. Up to know, Tiberiu Jurcsdk has
described 6 dinosaurian taxa, four ornithopods, a possible theropod and
a possible ankylosaur (Jurcsik et Kessler, 1991). Isolated pterosaur and
bird genera have been indentified from this site, indicating the pre-
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sence of Dsungaripterus and Gallodactylus (Jurcsak et Popa, 1983, 1984).
Two genera are described as birds: one as a flightless ratite and on
other one as grebe-like bird (Jurcsédk et Kessler, 1991). These determi-
nations are restudied now by Dr. Michael Benton and Dr. David Unwin
from the University of Bristol, in a joint project with the Oradea Mu-
seum. The distribution of the skeletal elements does not indicate any
anatomical connection, the bones being deposited during the formation
of the bauxite in the karstic development. The detailed geology ol
Lens 204 and the formation of the bauxite are presented by Benton et
al. (in press). The taphonomy and sedimentology studies are held by
Dr. Elizabeth Cook (in prep.).

Due to the collaboration between the Bristol University and Mu-
zeul Tarii Crisurilor a visit of E. Tallodi Posmosanu was possible in
England, giving the opportunity to compare the Cornet specimens with
English Wealden ornithopod material hosted in the Natural History
Museum London.

Comparison of the Cornet ornithopod fauna

The preparation of the fossils is difficult because of the very unusual
preservation in bauxite. E. Popa used mechanic hand-drill, which is a
very time consuming process. The small fragments like teeth, sometimes
even well preserved, are loosing some of their characters during pre-
paration, due to the hardness of the bauxite.

Tiberiu Jurcsak identified the ornithopod dinosaur specimens as
representatives of the family Hypsilophodontidae and Iguanodontidae,
describing 4 taxa: Hypsilophodon sp., Valdosaurus canaliculatus, Igua-
nodon cf. mantelli and Vectisaurus valdensis (Jurcsak et Kessler, 1991).

After the comparison of the Cornet fauna with English Wealden
ornithopods, the presence of Valdosaurus canaliculatus (Galton et Taquet,
1982; Tallodi Posmosanu, personal observation) has been confirmed and
a small ornithopod referred to Iguanodontidae seems to be a represen-
tative of the family Camptosauridae and will be further described in
this paper.

The Cornet ornithopods in comparison with similar Wealden fauna
from England are much smaller. The ornithopod specimens in the Cor-
net collection belonged to more than 20 individuals of different sizes,
indicated by the frequency and different sizes of the left and right
calcanecum and astragalus. The adult individuals can be distinguished,
the fused wrist bones and the ends of the hind bones found are comple-
tely ossified. There is an indication of some juveniles as well, given
not only by smaller sizes, but by the structure of some vertebrae that
lost the arches and lacks the sign of any previous fusion or suture.
Adult individuals range among 1,5—2 m long, much smaller than similar
ornithopods. During the Lower Cretaceous Cornet was one of the several
islands of the northern shore of Thethys. The Cornet fauna was isolated
for a long period and island effects should cause dwarfism. The Ameri-
can Camptosaurus taxa are much older than those from Cornet, even
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3 Notes on a comptosaurid dinosaur 37

the European Camptosaurus prestwichii is older than the Cornet Campto-
saurus, which suggests early isolation.

Concerning the origin and paleobiogeographic distribution of the
Cornet ornithopods, further studies are required.

The same phenomenon was described at Hateg at the end of the
Cretaceous, where a rich late Cretlaceous dinosaur fauna is present.
(Weishampel et al., 1991; Grigorescu, 1993; Csiki, this volume).

Description of the Cornet Camptosaurian dinosaur

Patrulius et al. (1983) mentioned for the first time the presence of
a genera related to Camptosaurus, without a detailed gencric description
of the anatomical characters of this form.

Marinescu (1989) referred the small ornithopod specimens {rom
Cornet to a new species, naming it as Bihariosaurus bauxiticus, but his
determination lacks a description of the diagnostic characters for a new
species. He mentioned only the primitive character of the animal con-
sidering it as a derived form of Camptosaurus.

Jurcsak et Popa (1991) identified the presence of the family Igua-
nodontidae, based on the description of toe bones, unguals and ver-
tebrae. They mentioned the presence of Iguanodon cf. mantelli and
Vectisaurus valdensis (Jurcsidk et Kessler, 1991), the latter one proved
to be a juvenile of I. mantelli (Norman, 1990).

More than 20 specimens has been identified as tooth fragments,
mostly being worn teeth. Unfortunately only several are well preserved,
maintaining the diagnostic characters after preparation. The teeth are
very similar to those of Camptosaurus. The crowns of both dentary and
maxillary teeth are lozenge-shaped and the antero-posterior width is
greater for dentary teeth than it is for maxillary teeth. The roots of
the dentary teeth are more curved than those of the maxillary ones.

Two maxillary and two dentary teeth will be described in the
following.

Specimens no. 9903 (fig. 1) and no. 1908 (fig. 2) are identified as
maxillary teeth. These maxillary teeth have tapcring roots and only
one side of the crown is enamelled. The margins are broken, so the
denticles, if any, can not be observed. The specimens may be from the
left maxilla in which case the sculpturing of the enamelled surface is
the following: there is a prominent primary ridge posteriorly and three
secondary ridges are present anterior to the primary ridge. The structure
of the upper teeth is somewhat similar to those of Iguanodon (Norman,
1980, 1986), but they are simpler in sculpturing, being closcr to those
of Camptosaurus (Gilmore, 1909, Hulke, 1880; Galton, 1980; Galton et
Powell, 1980).

The description of the dentary teeth is based on specimens no. 1902
(fig. 4) and 10 220a (fig. 3). Specimen no. 1902 is a worn tooth. The
root is cylindrical, tapering from the base of the crown to its end. The
enamelled surface is sculptured by two prominent longitudinal ridges,
at one-third and two thirds crown width, rather than one pronounced
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Unworn maxillary tooth.
nr. 1908.
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Fig. 3. Unworn dentary (ooth. Specimen nir. 10 220a

Fig. 4. Worn dentary tooth. Specimen nr. 1902,
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Fig. 5. Fused carpal bones of the left manus. Specimen nr. 2358.
A. Front view. B. Distal view. Line indicates 1 cm.

Mig. 6. Fused carpal bones of the right manus. Specimen nr. 4032.
A. Front view; B. Proximal view. Line indicates 1 cm.
https://biblioteca-digitala.ro



Vi Notes on a comptosaurid dinosaur 41

ridge as in the dentary teeth of Camptosaurus (Gilmore, 1909; Galton
et Powell, 1980). This sculpturing is very similar to that of Iguanodon
hoggi (Owen, 1874), from the Lower Cretaceous, Berriasian in age, Lul-
worth Beds of Dorset.

Specimen no. 10 220a is an unworn tooth, preserving the denticles
on one margin, unfortunately the other margin is broken. The presence
of the two prominent ridges is also noticed on the enamelled side.

During the revision of the Cornet ornithopod collection several spe-
cimens have been identificed as the carpus. Specimens nr. 8464 and 4032
(only nr. 4032 is figured, fig. 6) belonged to fully grown individuals;
the metacarpal I, the radiale, the carpalia one and the intermedium
are completely co-ossified. In specimen nr. 2358 (fig. 5) the metacarpal 1
is fused to the radiale and carpalia one, but a part of the intermedium
is missing, probably this specimen belonged to a younger individual,
the fusion of the carpal bones being not completed. In all these speci-
mens, the union of metacarpal I is at an angle of almost 45° to the main
axis of the manus. Carpalia one is fused to metacarpal I and the ulnare,
it has a sub-triangular form and cannot be seen from the front view.
The ulnare is a block-like bone, having an irregular shape. It is fused
distally to carpalia one and metacarpal I and laterally to the inter-
medium.

Unfortunatelly, these specimens cannot be compared with Europcan
Camptosaurs, since the european species does not preserve the carpal
bones (Hulke, 1880; Galton et Powell, 1980).

Conclusion

The presence of Camptosaurus at Cornet raises new problem in
faunal distribution during the Late Jurassic — Early Cretaceous. The
determination of this genus at specific level needs further comparison
with the American species. New excavations and the full description
of the specimens from the Cornet collection are required to test the
validity of these determinations. If the determinations are correct, the
presence of Camptosaurus and Valdosaurus may indicate a continuity
between the Lower Cretaceous Cornet ornithopods and the faunal
assemblage of the ,Hateg island“ (Csiki, this volume). Further studies
of the palacontology, taphonomy, sedimentology of the Cornet site may
shed further light on paleobiogeography.
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LEGATURI PALEOBIOGEOGRAFICE ALE FAUNEI
DE VERTEBRATE CONTINENTALE MAASTRICHTIAN
SUPERIOARE DIN BAZINUL HATEG

CSIKI ZOLTAN®

Introducere

Depozitele siliciclastice, continentale, in mare parte de origine flu-
viatila (Grigorescu, 1983), de varsta Maastrichtian superioara (Antonescu
et al.,, 1983) din Bazinul Hateg sunt cunoscute paleontologilor in primul
rand datoritd faunei de reptile (in principal dinozaurieni), fauna descope-
ritd si cercetata inca de la inceputul secolului de paleontologul si geolo-
gul Fr. Nopcsa; acesta a descris 8 taxoni diferi{i de reptile fosile intre
1900 si 1928 (pentru bibliografie completd vezi Weishampel & Reif, 1984),
grupate in cinci ordine: Chelonia (cryptodiranul Kallokibotion bajazidi),
Crocodilia (eusuchidul Allodaposuchus praecedens), Saurischia (sauropo-
dul titanosaurid Magyarosaurus dacus si theropodul Megalosaurus hun-
garicus), Ornitischia (euornithopodul Rhabdodon priscus, hadrosauridul
Telmatosaurus transsylvanicus si nodosauridul Struthiosaurus transilva-
nicus) si Pterosauria (Ornithodesmus). Lista faunistici de mai sus, apar-
tindnd lui Nopcsa (vezi de ex. Nopcsa, 1923) a fost completatd cu un ta-
xon nou de Andrews (1913) care a descris un pelecaniform sub numele
de Elopteryx mopcsai (considerat actual un dinosaur theropod din fa-
milia Dromaeosauridae, cf. Le Loecuff, 1992; Le Loeuff et al., 1992). Com-
pletarile ulterioare aduse pdna in 1984 au fost bazate pe material inadec-
vat pentru determindri generice (ex. Dincd et al., 1972) sau eronate (Har-
rison & Walker, 1975), fiind respinse ulterior (Grigorescu, 1984; Le Locuff,
1992, 1993; Le Locuff et al., 1992).

Reluarea cercetirilor de catre echipe ale Facultatii de Geologie si
Geofizicd a Universitatii din Bucuresti si ale Muzeului Judetean (actual
Muzeul Civilizatiei Dacice si Romane) Deva a dus la descoperirea unor
resturi atribuibile unor taxoni anterior necunoscuti din Bazinul Hateg
(sau chiar din depozite coevale din Europa). Astfel, Grigorescu (1984)
semnaleazd prezenta a doud noi grupe: ,coelurosauri* (maniraptore,
cf. Gauthier, 1986, din grupul dromaeosauridelor) si mamifere multi-
tuberculate. Aplicarea metodelor de recuperare moderne — spalare si
sitare — la cercetarea unuij sit nou identificat la Pui, cca 50 km SE de
Sinpetru, confirma aceste semnalari, in plus apiridnd primele indicii ale
prezentei in faund a unor taxoni de pesti (Acipenseriformes, Characifor-
mes: Characidae), precum si a unui dinosaur ornithopod de talie mics,

* Universitatea Bucuresti, Facultatea de Geologie, Catedra de Paleontologie,
B-dul N. Bailcescu nr. 1, 70111 Bucuresti, ROMANIA.
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ce prezinta afinitayi cu cele din grupul hypsilophodontidelor (Grigorescu
¢t al., 1983). Resturile unui astfel de ornithopod bazal, cu afinitati taxo-
nomic inca incerte au fost ulterior descoperite in apropierea localitatii
Valio:n (NI Bazinului Hateg) (descriere in prep.). Diversitatea faunistica
i abundenta resturilor fosile face ca asociatia fosila din Hateg sa fic
considerata una din cele mai bogate si importante din Cretacicul supe-
rior curopean, fiind cea mai importanta localitate fosiliferd din Europa
Centrala si de Est, respectiv cea mai semnificativa cunoscuta din Maastri-
chtiaril superior de pe continent (Le Loeuff, 1992; Le Loeulf & Bui-
fetaut, 1993).

Diversitatea taxoniior, multi nccunoscuti din alte situri curopene,
alaturi de caracteristici ale faunei ca talia micd a taxonilor, retentia unor
caractere primitive, mediul de viata insular al acestora (Nopcsa, 1923,
\Veishampel et al., 1991) ridica problema originii, afinitatilor paleobio-
geografice si istoriei evolutive a acestei faune in context curopean, res-
pectiv global.

Supravietuitori arhaici sau imigranti?
Vicarianta versus disperie
in elaborarca modelelor paleobiogeografice
pentru fauna de Hateg

Nopcsa (1923) este primul cercetitor care discuta anumite caracte-
ristici specifice ale faunei de Hateg: cadrul paleogeografic insular in care
faunele locale de vertebrate terestre au evoluat in Cretacicul superior,
ca factor determinant in retentia unor caractere arhaice si al taliei mici
(cxemplu de nanism insular), respectiv diversitatea redusid comparativ
cu alte faune contemporane, mai ales nord-americane si asiatice. Autorul
subliniaza asemanarea dintre fauna din Hateg (in general cele Cretacic
superioare europene) si cea wealdiand a Cretacicului inferior (mai ales
din Anglia), considerand ca prezenta ,trachodontidelor primitive¥, a
macanthohoplidelor¥, , camptosauridelor®, chelonienilor, toate aceste grupe
reprezentate prin forme primitive, alaturi de cca a titanosauridelor este
indiciul unei evolutii in izolarea unor ,,reptile terestre* mai vechi si mai
cosmopolite (exemplificate de fauna wealdiand). Aceasta evolutie ar fi
caracterizata de retenfia caracterelor primitive ale formelor ancesirale. Cf.
Weishampel et al. (1991), Nopsca (1923) considera ca, caracterele arhaice
ale faunei din Hateg comparativ cu alte faune contemporane poate fi ex-
plicata prin dispersie saltationista (,,island hopping®) ce a intervenit tim-
puriu in istoria grupelor implicate, model extins si pentru faunele din
sudul Frantei si Austria, considerate ca avand o componenta apropiata de
cca din Transilvania.

Notand actualitatea punctelor de vedere sustinute de Nopcsa, trebuie
tinut cont de faptul ca datele pe care autorul isi construieste modelul au
suferit in decursul timpului reconsiderari majore, pe de o parte datorita
noilor modele de evolutie paleogeografica introduse prin dezvoltarea con-
ceptelor de tectonica a placilor, iar pe de altd parte datoritd unor revi-
zuiri taxonomice bazate pe studiul marii cantitit{i de material paleonto-
logic descoperit in ultimele decenii, inclusiv din zone geografice abia stu-
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diate pand in 1933 (cx. Asia, America de Sud, Australia, Africa, Antarc-
tica). Astfel, modelul elaborat dec autor necesita o re-examinare atenta,
si probabil o re-evaluare consistenta. Mult timp insd ccreetatorii au oco-
lit abordarea problemei evolutici faunelor curopene, sau in cazul unor
abordari sumare (ex. de Lapparent, 1947), autorii urmecaza concluziile
Iui Nopcsa.

Descoperirca a numerosi noi taxoni de vertcbrate din Cretacicul su-
perior al Europei (inclusiv Hateg, vezi mai sus) a ridicat din nou problema
originii si evolutiei acestor faune, aceasta fiind abordati atit de cerceta-
tori francezi (Buffetaut, Le Locuff, Rage si altii), precum si de ccrceti-
tori ce au lucrat cu precadere in Bazinul Hateg (Grigorescu, Weishampel,
Norman, Samson, Radulescu).

Dezbaterile suscitate dc noile descoperiri s-au concentrat in jurul
a trei aspecte principale: recunoasterea unui provincialism faunistic la
sfarsitul Mezozoicului, precizarca pozitiei paleogeografice a ariei emerse
(,insulei%) Hateg la sfarsitul Cretacicului, respectiv elaborarea modelclor
generale privind mecanismele de realizare a distributiei (palco)geografice.

1.1. Provincii paleofaunistice

Odata cu emecrgenta teoriei tectonicii placilor, la inceputul anilor '70
au fost conturate de catre diversi autori trei paleobioprovincii faunistice
existente in Cretacicul superior (ex. Cox, 1974, 1980) si anumec:

— o provincie gondwaniana, ce cuprindea continentele sudice (Amc-
trica de Sud, Africa, Anctarctica, Australia), inclusiv India, cu fauna ca-
racterizata de prezenta titanosauridelor, a abelisauridelor dintre dinosauri,
a crocodililor mesosuchieni, a mamiferelor dryolestide, simetrodonte,
triconodonte, a multituberculatelor endemice (Ferugliotheriide, hypsodon-
tele Gondwanatheriide), precum si a altor taxoni (de ofidieni, chclonicni
ctc.; Bonaparte & Kiclan-Jaworowska, 1987; Rage, 1988);

— o provincie asiamericand, cuprinzind Asia Centrald si dec Est,
respectiv vestul Americii de Nord, cu fauna caracterizati de prezenta
tyrannosauridelor, dromacosauridelor, ornithomimidelor si dominanta orni-
tischienilor (hadrosauride, ankylosaurieni, ceratopside), a mamiferelor
multituberculate (Taeniolabidoidea, Ptilodontoidea), metatheriene si euthe-
riene, a crocodilienilor eusuchieni (Crocodylidae, Alligatoridae), ctc.
(Bonaparte & Kielan-Jaworowska, 1987; Buscalioni & Sanz, 1987; Bul-
fetaut, 1992) si

— o0 provincie euramericand, ce se intindea peste partea cstica a
Americii de Nord si uscaturile europene, inclusiv arhipelagul sud-euro-
pean; fauna ei este caracterizatd de aspectul mixt, intermediar intre cele
doud provincii anterior mentionate, precum si de prezenta unor taxoni
-endemici (Buffetaut, 1992).

Aceste trei paleobioprovincii sunt considerate de autorii anterior
citati ca avind o individualitate bine conturata; se considera cd in diferite
episoade ale Cretacicului superior faunele apart{inand diferitelor provincii
faunistice au evoluat fie izolat, fie interferau intre ele, permitidnd schim-
buri faunistice de mai mica sau mai marc anvergura.
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1.2. Pozitia palcogeografica a ariei emerse Hateg

Dupia cum a sugerat incd Nopcsa (1923), aria emersd pe care s-a
instalat fauna din Hateg era reprezentata de o insuld. Modelele noi, de
reconstituiri palinspastice a paleogeografiei ariei Tethysului de Vest (Der-
court ¢t al., 1986, 1993: Smith et al., 1994) permit identificarea acestei
,insulec Hateg* ca facand parte din arhipelagul sud-european, ce marca
marginea nordicd a microplacii Apulia, aflatd in coliziune cu marginea
sudica a Placii Eurasiatice (Weishampel et al., 1991); acest arhipelag cu-
prindca uscaturi de diferite dimensiuni (zeci de mii pand la milioane
de km?), intinse din zona Spaniei de Nord — Franta de Sud (Uscatul
Ibero—Provensal) pind in regiunea domeniilor continentale ale Asiei Cen-
trale (Le Loeuff, 1992; Dercourt et al, 1993).

1.3. Mecanisme de realizare a distributiei paleogeografice

Odata cu recunoasterea mecanismelor de speciatie si evolutie a spe-
ciilor, respectiv a importantei ideilor privind tectonica plicilor in distri-
butia domeniilor de uscat in trecutul geologic, au fost distinse doua pro-
cese de realizare a distributei paleogeografice a unui taxon:

— dispersia: acest proces constd din extinderea arealului geografic
ocupat de un anumit taxon, prin migrare si traversarea unor bariere geo-
grafice (reprezentate in cazul vertebratelor continentale prin oceane,
brate de mare, dar si de filtre climatice sau geomorfologice), extindere
urmatid de fragmentarea populatiei prin diversificare subsecventa si
speciatie;

— vicarianta: acest proces constid din diversificarea prin evolutia
divergentd a unei populatii cu distributia geografica continud in momentul
ei de aparitie, datorita fragmentarii arealului geografic anterior ocupat
de acesta, prin interpunerea unor bariere geografice; datoritd acestora,
diferitele fragmente ale populatiei, cdndva continui, vor evolua diferen-
tiat si independent, evolutie ce va produce in final aparitia de noi taxoni.

Oportunitatea alegerii uneia sau celeilalte din cele doua modele ge-
nerale prezentate anterior este determinatd in principal de relatia tem-
porald care se stabileste intre momentul aparitiei si diversificarii unui
grup anume si momentul aparitiei diverselor bariere geografice implicate
in evolutia divergenta a grupclor considerate. Astfel, daci aparitia unui
taxon antedateazd formarea barierelor geografice, acesta asiguriandu-si
o larga distributie geograficid inaintea amplasdrii respectivelor bariere,
distributia subsecventa a lui se poate explica prin vicariantd; in caz con-
trar (formarea barierelor antedateazd aparitia grupului) distributia geo-
graficd a taxonului se poate explica prin dispersie.

Trebuie observat insa cd atat cercetitorii francezi si spanioli (studiile
carora se orienteaza mai ales citre faunele franco-iberice, respectiv cele
gondwaniene), cat si cei anglosaxoni sau romaini (preocupati de studiul
faunei din Hateg, respectiv al celor asiamericane) favorizeaza in discutia
»dispersie” versus ,vicariantd“ modelele dispersioniste. In general re-
prezentantii celor doua categorii anterior mentionate (directiile ,,franco-
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iberice* sau ,,romano-anglosaxone*) au domeniile majore de interes (de-
limitate mai sus), dar si orientarea metodologica diferite: compardri de
liste faunistice prin indici de similaritate (vezi dec ex. Le Loeuff, 1992)
fatd de studii cladistic-paleobiogeografice (ex. Milner & Norman, 1984).
Concluziile lor sunt totusi intr-o mare masurd convergente. Cercetatorii
francezi pun accentul mai ales pe componcntele gondwaniene ale faunclor
curopene, respectiv pe mecanismul de dispersie (datorita si unui factor
obicctiv: caracterul ,meai gondwanian“ al faunelor de pe uscatul Ibero-
Armorican; Csiki, 1995), principala lor preocupare {fiind identificarea mo-
mentelor de schimb faunistic (Le Loeuff, 1992), respectiv a clilor de mi-
grare (Buffetaut, 1989).

In schimb, metoda aplicatd de cercetitorii faunei din Hateg, luind
in considerare si relatiile filogenetice ale taxonilor discutati, pe langa
distritutia stratigrafica si geografica a lor, poate identifica prezenta unor
linii filogenetice prezumtive, nedocumentate palcontologic (,,ghost-linea-
sests Weishampel et al., 1993). In mod normal, acest tip de abordare va
acorda o mai mare importantd vicariantei in elaborarea ipotezelor paleo-
biogcografice, in discutia privind relatia temporald mutuala a aparitici
taxonilor, respectiv a barierelor putind {i considerat nu doar ,range“-ul
(intervalul existentei) recuncscut prin resturi fosile a taxonului, ci si cel
dedus prin analiza cladisticd, de reguld mai extinsa prin includerea acelui
»ghost lineage%. Totusi, concluziile acestor cercetatori sunt fie afirmarea
imposibilitatii de a alege intre cele doua tipuri de modele (cazul titano-
sauridelor din Hateg, prea putin cunoscute), fie reiterarea ideilor lui Nop-
csa, chiar dacd intr-o formulare mai retinuta: ,,...ceea ce se cunoaste
despre distributia evolutiva a lui Telmatosaurus transsylvanicus si Stru-
thiosaurus transilvanicus nu permite alegerea intre modelul izolarii prin
dispersie sau interpunerea barierelor ce au dat nastere unui refugiu euro-
pecan. Totusi, distributia stratigrafica a taxonilor inruditi (,,sister taxa“)
impune anumite limitiri care, coroborate cu date de geologic regionala si
paleogeografie, sunt contraargumente pentru modelul ,,island refugia and
vicariance* . .. Barierele marine ce ar fi putut altera distributia vertebra-
telor se pare ca s-au instalat cu mult inainte de aparitia nodosauridelor
si hidrosauridelor (si poate si a celorlal{i membri ai faunei)* (Weisham-
pel et al., 1991).

Dupd cum se poate remarca, concluziile sunt convergente; faunele
Cretacic terminale din Spania, Franta si Hateg reprezinta o mixturi de
clemente endemice, europenc si de elemente de provenientd asiamericanii
sau gondwaniana.

Ambele moduri de discutie au insi, dupa pirerea noastrd, carente
destul de serioase de abordare. Astfel, trebuie notat ci argumentatia de
tip ,franco-iberica* utilizeaza des evidente ncgative (lipsa unui anumit
taxon dintr-o anumitd arie geograficd) cu pondere egali cu cele pozitive
(cf. Rage, 1988), iar utilizarca indicilor de similaritate faunistica poate
duce la intcrpretari ambigui, datoritd mai ales cunostintelor inca reduse
asupra compozitiilor faunistice implicate si asupra afinititilor sistematice
ale taxonilor considerati (cf. Le Loeuff, 1992). Punctul slab al unui astfel
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de model consta in faptul cd descoperirca unui singur exemplar al tnui
taxon cu o pozitie cronostratigrafica inferioara dintr-o arie peografici
unde acesta cra considerat ,imigrant* poate altera scrios modelul, inciu-
s1v pana la a schimba sensul sau directia dispersicl. O astfel de descope-
rire poate afecta si modclul elaborat pe considerente palcogeografic-
vicariante, ca ducind la rc-cvaluarca lungimii ,,ghost-lineage~-ului ucci
la o posibili convertire de imagine dispersalista intr-una vicarianta.

Pe de alta parte, ambele modalititi de abordare pornesc de la o ipo-
teza asumata tacit, si anume acca a provincialismului paleobiogceografic
din Cretacic, descris anterior; in acest context larg cste de asteptat ca
cercetitorii sd incerce sa puna in cvidentd ,afinitatile*, probabilele le-
gaturi gondwaniene, asiamericane, laurasienc (vezi Grigorescu et. al., 1985;
Samson & Radulescu, 1987; Rage, 1988; Buffctaut et. al., 1988; Buffetaut,
1989, 1992; Weishampel et al., 1991; Astibia et al., 1990; Le Loeuff, 1992,
cte)). Acest provincialism faunistic terestru pirca intr-adeviar bine definit,
atat din punct de vedere paleogeografic, Tethysul separind ,efectiv si
cficient* masecle continentale laurasiene si gondwaniene (Rage, 1988; Der-
court ct al., 1993), cat si biotic, prin faune cu caractere net diferite (Mol-
nar, 1980; Bonaparte & Kiclan-Jaworowska, 1987; Rage, 1988; ectc.).
Noile descoperiri palcontologice ridica insa serioase semne de intrebare,
facdnd dificila practica separdrii clare a paloobioprovinciilor. Se pare
ca diferentierca Gondwana—Asiamerica---Euramerica, cel putin la ni-
velul faunelor de dinosauri, este din ce in ce mai putin bine fondati;
acest lucru se refera mai ales asupra faunelor ,,gondwaniene%“. Pe de o
parte similitudinile faunelor gondwaniene nu sunt atit de semnificative
(chiar la nivelul Cretacicului inferior) incat cle sa fie considerate elemen-
tele unei unice paleobioprovincii (vezi Molnar, 1980; Molnar & Wiffen,
1994). Iar in cazul Africii faunele cretacice sunt destul de putin cunos-
cute, ele ,,considerindu-se a fi similare cu ccle contemporance din India,
America de Sud sau Madagascar“ (Buffetaut, 1992), chiar daca fragmen-
tarea Gondwanei de citre zone occanice era deja foarte avansata; aceste
presupuse asemandri faunistice ar fi mostenirea unui fond comun fau-
nistic gondwanian Cretacic inferior, diferit de cel laurasian (lucru in-
doielnic de altfel, cf. Sereno et al., 1994; Wu et al., 1995; Rich & Rich,
1994; Rauhut & Werner, 1994) sau s-ar fi realizat prin omogenizare prin
schimb faunistic peste barierele oceanice existente (ex. Buffetaut &
Rage 1993).

In cele ce urmeazi vom propune un model paleobiogeografic al
evolutiei faunei de Hateg, carc se bazeazid intr-o masura mai semnifica-
tivi pe mecanismul vicariantei. Astfel, se vor discuta pe scurt semnifi-
Catiile paleobiogeografice ale taxonilor din Hateg t{inandu-se cont de
cele mai noi descoperiri din Europa si la nivel mondial (o lucrare mai
ampla este in pregitire pe aceasti temad), precum si de cele mai recente
incercari de modele paleogeografice ale lumii cretacice, reconstituiri de-
rivate din ultimele reconstituiri palinspastice (Dercourt et al., 1993) si
ale liniilor de coastd (Smith et al., 1994); aceste modele sunt uneori sem-
nificativ diferite de cele ,,clasice“ (ex. Lillegraven et al., 1979).
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Fauna de vertebrate din Bazinul Hateg: implicatii paleobiogeografice

Din taxonii prezenti in fauna de Hateg au fost implicati in discutii
de ordin paleobiogeografic: characidele (Grigorescu et al., 1985; Le Loeuff,
1992), Kallokibotion (Nopcsa, 1923), Allodaposuchus, Magyarosaurs,
?dromaeosauridul, Telmatosaurus, Rhabdodon, Struthiosaurus (Weisham-
pel et al.,, 1991; Le Loeuff, 1992; Buffetaut, 1992), pterosaurul (Nopcsa,
1923) si mamiferele multituberculate (Grigorescu et al.,, 1985; Sam-
son & Radulescu, 1986, 1990). Concluziile cercetatorilor de reguld au
fost destul de apropiate, ele putdndu-se rezuma astfel (fig. 2):

— characidele si Magyarosaurus (in unele interpretiri si Telmato-
saurus; Le Loculf, 1992) sunt elemente de origine gondwaniand, cu cen-
trul de dispersie in continentele sudice si introduse in domeniul sud-
european ante-Campanian (Magyarosaurus), respectiv ante-Maastrichtian
superior.

— Telmatosaurus, Elopteryx, multituberculatele, Allodaposuchus,
eventual Struthiosaurus prezintid afinititi asiamericane (sau laurasiene),
fiind introduse cindva in perioada Cretacicului si evoluand izolat ulte-
rior, dupa intreruperea legaturilor terestre (Weishampel et al., 1991;
Samson & Radulescu, 1990; Le Loeuff et al., 1992; Buffetaut, 1992)

— Rhabdodon, Kallokibotion, pterosaurul (si eventual Struthiosau-
rus) sunt considerate a reprezenta elemente europene endemice (Nopcsa,
1923; Buffetaut, 1992).

In cele ce urmeazi vom discuta fiecare grup in parte.

a) Characidae: Descrise pentru prima oara de Grigorescu et al. (1985),
au fost considerate elemente de origine gondwaniani (vezi si Le Loeuff,
1992, Characiformele (inclusiv Characidele) fiind cunoscute din Maastrich-
tianul din Bolivia, Paleocenul din Maroc, Bolivia si Peru si Eocenul
din Franta si Sardinia (Grigorescu et al., 1985; Gayet et al., 1992); avand
in vedere aceastd distributie, prezenta Characidelor din Hateg s-a con-
siderat a fi consecinta unei distributii largi (mondiale) la acel moment
(Grigorescu et al., 1985) sau a unei imigrari din sud In Maastrichtianul
mediu (Le Loeuff, 1992). Totusi, descoperirea unor Characiforme in Ce-
nomanianul marin din Portugalia (Gayet et al., 1992) si in Cenomanianul-
dulcicol din Sudan (Werner, 1994) indicd o distributie geografica relativ
larga deja in acel moment. Tindndu-se cont de caracterul dulcicol al
characidelor (migratia lor necesitind o punte continentali cu retea hidro-
graficd continud, bine dezvoltatd) si de aparitia cvasi-sincroni a lor in
Maastrichtianul din Bolivia si Hateg intr-un moment cind astfel de
cdi continue continentale nu mai existau intre America de Sud, Africa
si Europa, precum si de posibilitatea ca formele marine (pentru carc apcle
marine nu reprezinta bariere), trecind printr-un stadiu de ,,peripheral
freshwater fishes“ (=pesti al ciror mod de viatd include migratii mari —
ape dulci), s-ar fi putut adapta relativ repede la ape dulci (Gayet et al.,,
1992), ideea inaintatd de Grigorescu et al. (1985), si care este de tip vica-
riant, pare mai bine fondata. Astfel, Characiformele ar fi avut o distributie
geografica largd cel mai tiarziu din Cenomanian, ele adaptindu-se ulte-
rior la medii dulcicole in diferite puncte (ex. Bolivia, Hateg) prin Chara-
cidae. Characidele ar fi deci supravietuitorii de apa dulce ai unei distri-
butii marine mai largi, anterioare Cretacicului superior. Implicarea lor
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intr-o dispersic cu centrul in sud, intervenitd in Maastrichtianul mediu
(l.c Locuf‘f, 1592) este putin prolabila, mai ales datorita absentei unci
rute continentale continui, ncoresard (cum am aratat) migratiel lor, dar
nercecunoscuti in reconstituirile palinspastice (Dercourt et al., 1986).

by Kallokibotion: Acest chelonian, cu caractere primitive, a fost com-
parat inca de Nopesa (1923) cu forme similare din Wealdianul englez.
sStudiul clodistic o1 Jut Gaffney & Meylan (1992) confirma caracterul
primitiv al genului, autorii plasand Kallokibotion ca ,sister-taxon* il
tuturor celoriultor seimocryptodire, acestea zvand cel mai vechi reprezen-
tant  descris din - Kimmeridgian—Tithonicul Formatiunii de  Morrisen
(Benton, 1993 —- Pleurosternidae). Acest luceru implica in cazul genuiul
din Hateg un ,.ghost-lineage* de aprox. 83 Ma., Kallokibotion putind fi
un supravietuitor intr-un refugiu vicariant, insular sud-european al unci
largl distributii laurasiene din Jurasicul superior — Cretacicul inferior.
(Un alt grup al chelonienilor — pleurodirele — considerate si ele cle-
neinte de origine gondwaniand post-Cretacic inferioare, ante-Campanicne
de catre Bonaparte, 1984 si prezente in Cretacicul superior con-
tinental din Franta, cf. Le Loeuff, 1992, ar putea prezenta de asemcnea
o evolutie vicarianta, deci ne-fiind imigrante gondwaniene). Desigur, un
studiu cladistic al relatiilor filogenetice al acestor grupe de chelonicni ar
putea aduce clarificiri in aceste probleme.

c) Allodaposuchus: Acest taxon, descris de Nopcsa (1915) face parte
din eusuchienii din familia Crocodylidae. Se considera ca crocodylidele,
alaturi de alligatoride, sunt caracteristice faunelor continentale laura-
sicne in Cretacicul superior (Buscalioni & Sanz, 1987; Buffetaut, 1992).
Ele apar aliaturi de mesosuchide, dintre care cel putin unele sunt con-
siderate de origine gondwanianid (trematochampside, Buffetaut, 1989;
Rage, 1988; Buffletaut & Rage, 1993), migrate spre Europa inainte de
Campanian (Le Loeuff, 1992). Cunoscute anterior doar din Campanian-
Maastrichtianul din Franta (Buffetaut, 1989; Vasse, 1995), resturile lor
au fost recunoscute si din Hateg (Le Loeuff, com. scrisa, 1996).

Suntem de acord cu concluziile cercetatorilor anteriori, ce considera
Allodaposuchus un element laurasian, jar trematochampsidul un element
faunistic implicat intr-o dispersie din sud ante-Campanian. Accastd
din urmd concluzie trebuie insd priviti cu precautie, dupa cum de-
monstreazi cazul notosuchidelor, un alt grup de crocodilieni mesosuchizi,
considerati endemisme gondwaniene (cunoscuti insid doar din Africa si
America de Sud) (Buscalioni & Sanz, 1987; Buffetaut & Rage, 1993):
descoperirea unui crocodiliform neobisnuit (Chimaerasuchus paradoxrus)
in China, demonstrat a fi un notosuchid (Wu et. al., 1995) indica insa
cxistenta unei distributii geografice largi, trans-tethyene a notosuchide-
lor inca din Barremian, acest grup nefiind deci un endemism gondwanian.

d) Maniraptora: Cladul Maniraptora a fost definit de Gauthier (1986).
pentru a cuprinde o serie de theropode de talie micid si cu caractere
morfologice derivate caracteristice. Primele astfel de resturi de ,,coclu-
rosaurieni* din Bazinul Hateg au fost semnalate de Grigorescu (1984),
pe baza unor dinti proveniti din depozitele Formatiunii de Sanpetru; el
sugereazi apartenenta la acelasi taxon a unor tibiotarsiene provenite-
din aceleasi depozite si aflate in colectia British Museum (Natural His-
tory). Aceste resturi au fost atribuite pelecaniformului Elopteryx nop-
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csai (Andrews, 1913), iar ulterior pe baza lor se definesc doud specii noi:
Bradycneme draculue si Heptasteornis andrewsi (Harrison & Walker,
1975). In 1985 Grigorescu et al. confirma de la Pui prezenta acestui grup,
iar in 1986 Buffetaut et al. descriu dinti similari din sudul Frantei. Atat
Grigorescu (1984) cat si Buffetaut et al. (1986) apropie maniraptorele
europene de cele asiamericanc grupate in familia Dromacosauridac; res-
turile din Hateg (cel putin tibiotarsienele) sunt insd considerate ca
apartinind familiei Troodontidae (Paul, 1988, sub numele de Troodon
andrewsi; Osmolska & Barsbold, 1990 ca troodontidae indet). Pe baza unor
resturi descoperite in Campano-Maastrichtianul din Franta s-a recunos-
cut natura de dromaeosaurid (velociraptorin) al holotipului lui Elopte-
ryx nopcsai (Le Loeuff, 1992; Le Loecuff et al., 1992). Identificarca unor
resturi craniene in colectia Muzeului Civilizatiei Dacice si Romane, Deva
certifici prezenta in Hateg a unui taxon apropiat de velociraptorinul
Saurornitholestes langstoni din Cretacicul superior nord-american. In
fine, pc baza unor dinti, a fost sugeratd prezenta in Hateg si a unui
troodontid (Csiki, 1995).

Maniraptorele sunt considerate clemente faunistice tipic asiameri-
cane (Bonaparte & Kielan-Jaworowska, 1987).

Dromaeosauridele se cunosc din Cretacicul inferior (Albian) din
America de Nord (Ostrom, 1970), respectiv Cretacicul supcrior din Ame-
rica de Nord, Asia (Osmolska & Barsbold, 1990) si, mai nou, Europa
{Le Loeulf et al., 1992). Prezenta lor a fost dcci considerati ca indicater
al afinitdtilor asiamericane ale faunelor sud-europene (Buffetaut et al.,
1986; Buffetaut, 1992; dar vezi Buffetaut, 1989 pentru o interpretarc
mai prudentd). Distributia geografica si stratigrafici a resturilor lor cre-
diteaza ideea originii lor in America de Nord, fiind dispersate subsecvent
in continentele nordice, laurasiene; semnalarea prezentei unui posibil
dromaeosaurid din Cretacicul superior al Brazilici (Cox, 1974, cf.
Sues & Taquet, 1979) nu a putut fi confirmata. Astlel, dromaeosauridele
europene sunt considerate reprezentantii unei linii de evolutie, izolata
dupa Cenomanian (Le Loeuff et al., 1992).

Descoperirea unui dromaeosaurid in Cenomanianul din Sudan
(Rauhut & Werner, 1995), respectiv din Aptian-Albianul din Austra-
lia (Rich, 1995) ridica insa serioase obiectii asupra caracterului endemic,
laurasian al dromaeosauridelor. Mai mult chiar, studiile de filogenie a
pasdrilor si theropodclor plaseazid dromaeosauridele ca ,sister-toxon®
al pasarilor (Paul, 1984; Gauthier, 1986; Holtz, 1995), cunoscute inca
din Jurasicul superior din Europa (Kimmeridgian; Archacopteryx lito-
graphica; Ostrom, 1970); aceste studii indica deci existenta unui ,,ghost-
lineage* de aprox. 40 Ma, cuprinzind o bund perioadd cand concxiunile
Laurasia-Gondwana nu erau intrerupte (Galton, 1977; Molnar, 1980).
Aceastd perioadd a putut permite dispersia cladului inainte dec aparitia
barierelor; dupa aparitia acestora diferitele fragmente ale populatiei au
-evoluat izolat,

, Troodontidele sunt semnalate din Cretacicul inferior din Mongolia
(troodontid indet., Barstold et al., 1987) si China (Sinornithoides, cf. Wu
et al., 1995), respectiv din Cretacicul superior din Asia si America de Nord
{Csmolska & Barsbold, 1990). Ele au deci o origine asiatica, fiind disper-
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sate ulterior in America de Nord si Europa (Hateg) (Csiki, 1995). Totusi,
ca si in cazul crocodilienilor mesosuchizi, se impun anumite precautiuni
la acceptarea acestei interpretiri (lucrare in pregatire).

e) Magyarosaurus: Conform lui Le Loeuff (1993), in Hateg sauropo-
dele sunt reprezentate prin Magyarosaurus dacus, un titanosaurid. Ti-
tanosauridele sunt considerate elemente tipice ale paleobioprovinciei
gondwanicne (Molnar, 1980; Bonaparte, 1984; Bonaparte & Kielan—Ja-
worowska, 1987), fiind foarte frecvente in America de Sud, India si
Madagascar. Prezenta lor in Maastrichtianul Americii de Nord (Alamo-
saurus, Lucas & Hunt, 1989) si in Campano-Maastrichtianul Europei (Le
Locuff, 1993) a fost considerata ca {iind rezuitatul unor schimburi fau-
nistice America de Sud — America de Nord (Bonaparte, 1984; Lu-
cas & Hunt, 1989; Gayet et al., 1992), respectiv Africa—Europa (Buffe-
taut, 1989, 1992; Le Locuff, 1993); acestea au avut loc in Maastrichtian
(Bonaparte, 1984), respectiv in Campanian (Le Loeuff, 1993). Ele sunt
deci considerate elemente gondwaniene certe de cercetatorii francezi,
cei ,,romani—anglosaxoni* fiind mai prudenti, notand ca lipsa unui stu-
diu cladistic face dificila alegerea intre modelele dispersalist si vica-
riant (Weishampel et al., 1991). Sustinand acest punct de vedere, se pot
face totusi anumite obscervatii susceptibile si altereze imaginea clasica
a ,titanosauridelor imigrante“.

In primul riand, chiar daca primele titanosauride se cunosc din Africa
(Jurasicul superior din Malawi — Tornieria dixeyi — si Tanzania — Ja-
nenschia Tobusta), originea lor este incid neclard (MclIntosh, 1990); ulti-
mele cercetdri par si indice cd originea lor trebuie ciutatd in grupul ju-
rasic, cosmopolit, al cetiosauridelor (Le Loeuff, 1992). Inci din Cretaci-
cul inferior titanosauridele prezinta o distributie largd (Europa — Iuti-
cosaurus valdensis, Le Loeuff, 1993; America de Nord, Ostrom, 1970;
Malawi, Le Loeuff, 1992), fiind prezente si in Cenomanianul din Europa
(Le Locuff, 1993), Egipt (McIntosh, 1990) si Sudan (Werner, 1993, 1994).
In acelasi timp, este surprinzatoare lipsa acestor ,,forme tipic gondwa-
niene® in faune foarte bine cercetate din Africa (Buffetaut & Rage, 1993;
Sereno et al., 1994), America de Sud (Buffetaut & Rage, 1993) sau Aus-
tralia (Molnar, 1980), unde sauropodele sunt reprezentate de dicraeosau-
ride, brachiosauride sau camarasauride. Se pare c3, cel putin in cazul
sauropodelor, nu existd un caracter ,,gondwanian%, cu toate ci Buffe-
taut & Rage (1993) noteaza (fara insa a aduce argumente): ,titanosauri-
dele par sa fie raspandite in Gondwana in Cretacicul inferior, dand
printr-o evolutie vicarianta foarte lentd formele Cretacic superioare, si-
milare, din Amecrica de Sud, India, Madagascar, Europa® (p. 94).

La fel, cu toate ca titanosauridele sunt indicate ca elemente tipic
gondwaniene, realitatea pare sid fie mai complexd in Cretacicul supe-
rior: ele lipsesc de pe mase continentale tipic gondwaniene (Australia,
Noua Zeclandd, Antarctica?) (Molnar, 1980; Molnar & Wiffen, 1994).
Sunt insad prezente in America de Nord (Alamosaurus) si in Europa (cel
putin 4—5 taxoni cunoscuti din Franta, Spania, Romania), prezenta ex-
plicatd prin dispersie (imigrare) din sud (Bonaparte, 1984; Gayet et al.,
1992 Buffotaut, 1989, 1992; I.e Loeuff, 1992, 1993 Astibia et al., 1989;
Lucas & Hunt, 1989), chiar daci unii autori (Buffetaut, 1989; Le Loeuff,
1992, 1993; Astibia et al., 1989; Lucas & Hunt, 1989) avanseazi ideea
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prezentei continui a lor din Cretacicul inferior. Se considera insi mai
probabild idcea ,hiatusului de sauropode“ pe ambcle mase contincntale,
deci o extinctie post-Cenomanian, urmata de o imigrare Campaniana,
respectiv Maastrichtiand.

In fine, cea mai spinoasd problema este pusd de recunoasterca pre-
zentei titanosauridclor in Cretacicul superior din Asia, prezenta multd
vreme ncrecunoscuti sau trecutd cu vederea. Nemegtosaurus din Mon-
golia (Campanian, Formatiunea de Nemegt) cste considerat titanosaurid
de Zhen et al. (1985, cf. Bulfetaut, 1992), cercetatorii chinezi considerand
faunele asiatice ,,faune titanosaurid-hadrosauride®, adica dominate de
aceste ierbivore, spre diferentd de cele nord-amcricane, ,hadrosaurid-
ceratopside* (Dong, 1984, cf. Buffetaut, 1992, care refuza iInsa aceasta
interpretare). In plus, titanosauride se cunosc din Campanian-Maastrich-
tianul din Laos, respectiv din Turonian-Santonianul din Kazahstan
(McIntosh, 1990); Gimenez (1993, cf. Screno et al., 1994) considera
Opisthococlicaudia, un alt sauropod asiatic, titanosaurid. Prezcnta lor
nu se poate explica printr-un scenariu tip ,,australian immigrant* (sensu
Lucas & Hunt, 1989), nefiind recunoscuta pind in prezent o rutd con-
tinentala prin care aceste forme sa fi fost introduse in Asia dinspre sud
inainte de Maastrichtianul terminal.

Trebuie mentionat si de aceastd datd ca inexistenta studiului rela-
tiilor filogenetice ale titanosauridclor face imposibild pentru moment
clarificarea modelului de distritutie: dispersionist sau vicariant. Ceea ce
trebuie retinut este faptul ca exista argumente serioase pentru conside-
rarea prezentei titanosauridelor in Europa (deci si in Hateg) ca rezultat
al unei evolutii vicariante incepute la limita Jurasic,Cretacic, primele
titanosauride fiind componente ale unei faune larg distribuite, uniforme,
fragmentate ulterior prin interpunerea unor bariere geografice.

f) Rhabdodon: Incadrat de diversi autori la Camptosauridae, Hypsi-
lophodontidae, Dryosauridae sau Iguanodontidae (vezi Weishampel et al.,
1991), statutul taxonomic al lui Rhabdodon este inca incert; se prefera
o Incadrare sub numele de Euornithopoda incertae sedis. Datorita pozi-
tiei sale taxonomice incerte In studiile paleobiogeografice a fost tratat
cu oarecare reticentd, considerat totusi un grup endemic european ce-si
are originea intr-o fauna de proto-euornithopode eocretacice, larg distri-
buite (Buffetaut, 1992; Le Loeuff, 1992). Dupa aprecierea noastrd, utili-
zarea modelului vicariant (chiar daca in mod tacit) are cea mai larga
acceptiune, dispunidnd in acelasi timp si de cele mai puternice argumente.
Grupul parafiletic dryosauride—camptosauride—iguanodontide, ciireia
probabil Rhabdodon ii apartine, are o larga distributie (la scari globala)
inca din Jurasicul superior (Sues & Norman, 1990; Norman & Weisham-
pel, 1990), reprezentantii lui fiind cunoscuti inclusiv din fauna de Cor-
net, Cretacic inferioara (Jurcsak & Kessler, 1991; Tallodi, com. pers.);
in Cretacicul superior sunt in regres puternic, cunoscindu-se mai ales
din Europa. In lumina acestor date, modelul de evolutie vicarianta a lui
Rhabdodon intr-un refugiu european este singurul acceptabil; aceasti li-
nie de euornithopode primitive supravietuieste in izolare in Europa,
in timp ce pe alte mase continentale ea este eliminatad probabil de com-
petitia altor ierbivori.
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g) hypsilophodontid: Ornithopodul bazal, de talic mica, descoperit
in zona Valioara este un alt element al {faunci de Hateg cu cvolutie pro-
babil similard cu cca a lui Rhabdodon. Pozitia taxonomicd incd incertd
(Hypsilophodontidae sau Dryosauridac) ingreuneaza orice discuiie paleo-
biogeograflicd; se poate remarca insd ca ambele grupe prezinta o distri-
butie globalda (Asia, America de Nord, Europa, Africa, Australia) in Ju-
rasicul superior - Cretacicul inferior (Sues & Norman, 1990). In Creta-
cicul supcerior sunt in regres, totusi se mai cunosc din Amcrica de Nord
(Sues & Norman, 1990), Antarctica, Noua Zeclanda (Molnar & Wiffen,
1295), Africa (Rauhut & Werner, 1995), America de Sud (cf. Molnar, 1984)
si acum si din Europa. Scenariul palcobiogeografic este similar cu cel
propus pentru Rhabdodon: ornithopodul din Hateg pare sa fie un des-
cendent tarziu al unci linil endemice curopene izolate dupd Cretacicul
inferior, mai ales cid nu prezinta afinititi taxonomice cu formele con-
temporanc din America de Nord, singurcle mai bine cunoscute.

h) Tclmatosaurus: Este cel mai bine cunoscut hadrosaurian din
Cretacicul superior european, cclelalte resturi (din Franta, Spania, Bel-
gia, Olanda, Crimeea) fiind prea fragmentare pentru a permite o de-
terminare precisa a lor (Le Locuff, 1992; Paris & Taquet, 1973; Brink-
man, 1984; Buffetaut et al., 1985; Casanovas-Cladellas et al.,, 1985; Lc¢
Loeuff et al., 1993; Wellnhofer, 1993). Prezenta hadrosauridelor este
considerata un element definitoriu al faunelor Cretacicului superior din
Laurasia (de fapt Asiamerica; cf. Molnar, 1980; Bonaparte & Kielan-
Jaworowska, 1987); singurii hadrosaurieni cunoscuti din continentele
condwaniene (Secernosaurus koerneri si Kritosaurus australis din Cam-
panian-Maastrichtianul Americii de Sud; cf. Brett-Surman, 1989) sunt
considerate forme imigrante din America de Nord (Bonaparte, 1984;
Rage, 1988; Gayet et al., 1992). In discutiile privind afinititile paleobio-
geografice ale faunei de Hateg (in general ale Crctacicului superior euro-
pean) hadrosauridele sunt considerate clemente ce sugereaza legaturi
asiamericane ale provincici euramericane (Buffetaut et al., 1988; Buffe-
taut, 1989, 1992; Weishampel et al., 1991). O ipoteza alternativa cste pro-
pusd de Le Locuff (1992) si Le Loeuff et al. (1993); autorii discuta ipotez:
vicariantei (supravietuirea unei linii izolate curopene din Cretacicul in-
ferior), dar o refuza (argumentand prin lipsa resturilor lor din depozite
ante-Maastrichtiene ale Europei, Le Loeuff & Buffetaut, 1995) in
lavoarca ipotezei unei imigrdri in Maastrichtianul mediu din Africa. Ar-
gumentulspentru o astlel de ipotezd il constituie prezenta in Cretacicul
inferior african a unor iguanodontide evoluate, presupuse ,,proto-hadro-
sauride® (Quranosaurus, Taquet, 1976). In acest caz hadrosauridele ar re-
prezenta un grup polifiletic, formele europene avand alti strimosi decat
cele asiamericane, ipotezd neacceptatd de alti cercetitori (Weishampel &
Horner, 1990; Brett-Surman, 1989; Sereno, 1984; Milner & Norman, 1984).

Analizele cladistice indicad faptul cd Telmatosaurus este hadrosau-
ridul ce prezinta cele mai primitive caractere ale grupului (Weishampel &
Horner, 1990; Weishampel et al., 1993; dar vezi Brett-Surman, 1989 pen-
tru o clasificare alternativa); lungimea ,ghost-lineage“-ului identificat
este de 23 Ma, Telmatosaurus faciand parte dintre hadrosauridele bazale,
apidrute inainte de divergenta celor doua subfamilii (Hadrosaurinae si
Lambcosaurinac). Totusi, chiar autorii ,romanc-anglosaxoni* considera
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ideea originii prin vicariantd a hadrosauridelor curopene mai putin pro-
babild decat cea prin dispersie, argumentind ca aparitia barierelor geo-
graficce antedateazd pe cca a hadrosauridelor (Weishampel et al., 1991).
Trebuie insd mentionat ci s-a propus un model de evolutie vicarianta a
ornithopodelor derivate (iguanodontide si hadrosauride) de catre Milner &
Norman (1984); una din concluziile modelului indica posibilitatea prezen-
tei hadrosauridelor pina in Valanginian-Hauterivian doar in Asia. Ca-
teva descoperiri recente indica insa faptul ca accasta limita ar putea fi
coborata in Jurasic (Hasegawa et al., 1993), deci hadrosauridele ar fi putut
fi introdusc in Europa la sfarsitul Jurasicului, cvoluind deci ulterior prin
vicarianta (izolare si evolutice divergenta).

Originea asiamericand a hadrosauridelor europene si aparitia lor prin
dispersiec ante-?Turonian, deci un model dispersionist este propus de
ciatre Weishampel et al. (1993). Cateva noi descoperiri par insd a sus-
tine o ipotezd vicariantd a originii lor (o variantd modificata a modelu-
lui Milner & Norman, 1984). Astfel, in 1994 au fost descoperite din de-
pozite ?Albian superior-Cenomaniene din Utah si Texas resturile unor
hadrosauride primitive, ambele mai derivate decit Telmatosaurus, insa
mai primitive decat restul hadrosauridelor (Weishampel, 1995, com
scrisd). La fel, hadrosauride se cunosc si din Albianul superior al Asici
centrale (Nessov et al., 1994), iar din depozitele Cenomanianului marin
englez se cunosc resturile unor hadrdsauride mai evoluate decat Telmato-
saurus. Astfel, se pare ci hadrosauridele erau deja diversificate si larg
raspandite in Albian — Cenomanian in continentele Laurasiei (cel pu-
tinj, ceea ce indica originea lor pre-albiand; in plus, divergenta liniei ha-
drosauridelor de cea a iguanodontidelor indica existenta unui ,,ghost-li-
neage“ de aprox. 40 Ma (Berriasian — Aptian).

Un model vicariant, sugerat de noi, propune o evolutic a hadrosau-
ridelor dintr-un ,,stock% bazal pe trei linii diferite: europeani—est nord-
americand, vest—nord-americana si asiatica, dintre carc ceca curopeana,
a carui reprezentant este Telmatosaurus, este caracterizatad de retentia
taliillor mai modeste si a caracterelor primitive pind in Maastrichtian:
aceastd retentie este favorizatd de caracterul insuiar, restrictiv al mediu-
lui de viata.

iy Struthiosaurus: Aceasta forma primitivd de ankylosaur, membru al
familiei Nodosauridae (Coombs, 1978; Coombs & Maryanska, 1990; Pe-
reda-Suberbiola, 1993) este consideratd descendentul unei linii europenc
izolate dupa Cretacicul inferior, idece reiteratd de Buffetaut (1992); alti
cercetitori propun insa modele dispersioniste ale evolutiei acestui taxon,
modele in care Struthiosaurus ar reprezenta o componentd a faunelor
Cretacic superioare europene cu afinitati laurasiene (Buffetaut et al., 1988;
Buffetaut, 1989; Weishampel et al., 1991). Acest lucru se datoreazda mai
ales distributici geografice recunoscute a ankylosaurilor, acestea fiind
raspandite aproape exclusiv pe continentele nordice (Coombs & Mary-
anska, 1990).

Descoperirea unor noi resturi de nodosauride par insid sia sugereza
faptul ca distributia lor este controlatd mai curdnd de mecanismul vica-
riantei, indicAnd pe de o parte un ,range“ stratigrafic mai mare decat cel
recunoscut anterior, pe de altd parte o distributie geograficd a resturilor
lor mai larga.
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Nodosauride se cunosc din Jurasicul mediu din China si Europa
(Anglia), din Jurasicul superior din Portugalia si America de Nord. In
Cretacicul inferior se diversifica exploziv si isi extind ,range*-ul spatial
in mod spectaculos, ele {iind intalnite in Europa (inclusiv fauna de la
Cornct, Jurcsik & Kessler, 1991), America de Nord (ex. Ostrom, 1970),
Australia (Molnar, 1984), fiind semnalate si din Africa (cf. Weishampel,
1990). In Cretacicul superior se cunosc din Europa (Pereda-Suberbiola,
1992), Noua Zeclandi si Antarctica (Molnar & Wiffen, 1994), America de
Nord (Carpenter et al., 1995) si India (Chatterjee, 1995). Aceste date su-
gereazd o distributie larga, laurasiana a lor inca din Jurasicul superior,
pentru ca din Cretacicul inferior ele sa dobédndeasca o distributie trans-
tethyana. .

Pornind de la aceste considerente, se propune un model de evolutie
vicarianta a nodosauridelor: distribuite larg in Jurasicul superior, prin
fragmentarea arealului ocupat initial (transgresiunea bratului de mare
Turgai), ele vor evolua in continuare in Europa, America de Nord si con-
tinentele gondwaniene (unde ajung rapid, in Cretacicul inferior); in Asia
ele sunt inlocuite de ankylosauride, forme endemice in perioada Albian—
Santonian—Campanian. Fragmentarea in continuare a distributiei in
timpul Cretacicului inferior duce la separarea unor linii de evolutie: euro-
peand, nord-americana si (una sau mai multe) gondwaniene. Dintre aceste
linii, cea curopeani este caracterizatd de retentia caracterelor primitive
si a taliei mici (Pereda—Suberbiola, 1992; Pereda—Suberbiola &
Galton, 1994). .

j) multituberculate: Semnalat din Hateg in premierd pentru depozi-
tele Cretacic superioare europene (Grigorescu, 1984), acest grup de ma-
mifere pare sa fie prezent aproape exclusiv in Laurasia (restrans la
Asiamerica inainte de descoperirea din Hateg); putinele forme sud-ame-
ricane sunt endemice (Bonaparte & Kielan—Jaworowska, 1987). Conside-
rate initial apropiate de genurile nord-americane Cimexomys si Paracime-
romys (Grigorescu et al., 1985), ulterior ele au fost apropiate de multi-
tuberculatele taeniolabidoidee, cunoscute din Campanian—Maastrichtianul
din Asia si din Maastrichtianul superior din America de Nord, sub numele
de Barbatodon transsylvanicus (Samson & Radulescu, 1986). Autorii con-
siderd Barbatodon ca reprezentdnd extinderea maxima spre Vest a faunei
de multituberculate asiatice. Ulterior, material nou descoperit a permis
identificarea unor multituberculate tipic nord-americane, din grupul pti-
lodontoideelor (Samson & Radulescu, 1990), precum si reprezentantul unei
familii noi (Kogaionon ungureanui; Ridulescu & Samson, 1896). Insufi-
cienta cunoasterii evolutiei filogenetice a multituberculatelor (Clemens &
Kielan—Jaworowska, 1979) nu permite evaluarea unei eventuale ipoteze
vicariante; modelele prezentate pana acum sunt dispersioniste, conside-
randu-se ca Asia reprezintd centrul migratiei taeniolabidoidecelor, respec-
tiv America de Nord cel al ptilodontoideelor. Probleme totusi existd; daca
dispersia Est-Vest a taeniolabidoideelor s-ar fi putut desfiasura pe o ruta
cum este cea discontinua de pe marginea nordici a Tcthysului (Dercourt
et al., 1986, 1993), prezenta ptilodontoideelor in Europa este mai greu de
explicat, mai ales avand in vedere potentialul lor scazut de migrare (ele
nu ajung in Asia, raminind endemice in interiorul provinciei asiamericane
Americii de Nord). In orice caz, primele ptilodontoidee fiind cunoscute
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din Cretacicul superior, ele ar fi trebuit sa traverseze importante bariere
marine: Western Interior Seaway (Canalul Vest-Central), canalul Est-
Groenlandez si eventual cel Ves-Groenlandez (ambele in curs de oceani-
zare), Canalul Manecii si arhipelagul sud-european; totusi, in mod sur-
prinzitor resturile lor nu sc cunosc nici din cele mai bine studiate faunc
franco-spaniole (Le Loeuff, 1992; Le Loeuff & Buffetaut, 1995). In conclu-
zie In pofida unor neclaritdti, modelul dispersionist este cel care se poate
aplica pentru explicarea originii multituberculatelor din Hateg; acestea ar
indica deci existenta unui moment de schimb faunistic post-Santonian
(limitat) cu provincia asiamericana.

Concluzii

Discutiile privind afinitatile paleobiogeografice ale faunei de Hateg
(in contextul mai larg, sud-european) au fost dominate de regula de
tendinta de a recunoaste elemente ale faunelor ,gondwaniene® sau
,asiamericane*, paleobioprovincii considerate bine definite, diferentiate
intre ele in Cretacicul superior prin prezenta sau absenta unor impor-
tante grupe de vertebrate (Cox, 1974, 1980; Molnar, 1980; Bonaparte &
Kielan-Jaworowska, 1987). Recunoasterea unor elemente ,asiamericane*
sau ,gondwaniene“ in compozitia faunelor europene (Europa facand
parte din cea de-a treia provincie faunistica, cea ,euramericana“) era
consideratd, in acest context de diferentieri faunistice clare, un indica-
tor al schimbului faunistic cu provincia de origine a grupului, iar infor-
matiile stratigrafice erau utilizate pentru datarea (sau circumscrierea)
mamentelor de conexiune a celor doua faune. Astfel, originca a numeros:
taxoni din Hateg era explicata prin ipoteze (modele) dispersioniste, indi-
ferent de metodologia aplicata: utilizarea indicilor de asemanare fau-
nisticd generala sau studii cladistic-paleobiogeografice.

.-Cercetatorii franco-iberici au mai pus accentul mai ales pe schimburile
faunistice cu Africa, identificAnd o serie de taxoni ce ar reprezenta
imigranti din sud, schimburile aviand loc in trei momente diferite (Le
Loeuff, 1992):

— ante-campanian: aceasta ar implica din taxoni din Hateg tre-
matochampsidele;

— campanian: implica titanosauridele;

— maastrichtianul mediu: implicd characidele, ?hadrosauridele.

In mod surprinzitor, Le Loeuff (1992) in exhaustiva lucrare asupra
paleobiogeografiei Cretacicului superior european nu ia in considerare po-
sibilele schimburi faunistice cu provincia asiamericand, sustindnd ca
»Principalele evenimente care au marcat Cretacicul superior ... au fost
episoadele de schimburi euro-africane* (p. 217). Dupa cum am aratat mai
sus, existd insd serioase argumente pentru existenta unor astfel de mo-
mente. de schimb faunistic, care au dus la introducerea multitubercula-
telor, eventual al troodontidelor.

In acelasi timp, considerand noile descoperiri, schimburile faunis-
tice cu Gondwana isi pierd din caracterul lor pregnant, in cazul marii
majoritati a grupurilor considerate drept exemple ale acestor schim-
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buri putdnd fi sustinuta si ipoteza alternativa, bazata intr-o mai mare
masurd pe fenomenul vicariantel. Pe de ;11.1%’1 parte, mai apar serioas.
probleme legate de terminologic: circumscricrea t_ermem.lo? de ,vica-
rianta% si ,,dispersict in conditiile unei sub-provincii faunistice cu carac-
ter insular si geografic fluctuanta, cum cste cel sud-european sl un(ff-
baricrele marine existd prin insdsi natura provinciej, iar dispersia
sensu str. cste aproape exclusiv  singura modalitate de comunicare
intra- si inter-provincial. Credem ca o reasezarc si o evaluare corecta
a swemnificatiilor ce s¢ pot acorda celor doi termeni in acest context
-0ste necesara.

Pe de altd parte imaginea, in trecut unanim acceptata, a palcobio-
_provinciilor gondwaniand, asiamericand si euramericana, bine delimitate,
pare sd piarda teren. Incd Molnar (1980) atrage atentia asupra faptulu
i Australia pare a nu avea afinitdti paleofaunistice cu faunele tipic
.gondwaniene%; acest lucru se referd si asupra Antarcticii sau Noii Zee-
larde (ex. Molnar & Wiffen, 1995). De fapt, asemanarile dintre fauncle
Indici si Americii de Sud par sd fic mai pregnante decét cele ale Africii
cu oricare din aceste doud mase continentale (Chatterjee, 1993), iar ase-
méndrile dintre faunele africand si sud-americand sunt minore in Cre-
tacicul inferior (Sereno et al., 1994; vezi si Buffetaut & Rage, 1993).
De fapt se poate lesne observa ca definirea provinciei gondwaniene s-a
facut in mare parte ,in antitezi“, prin evidente negative (lipsa unor
grupe laurasiene; cf. Rage, 1988). Cu cAt cunoasterea despre compozitia
faunelor ,,gondwaniene* avanseazi, caracterul uniform al acestei bio-

provincii se diminueazd, aparand diferentieri semnificative intre faunecle
diferitelor blocuri continentale.

In acest context se propune o noud abordare a evolutici paleogeo-
grafice a faunei curopene Cretacic superioare (in special a celei de Hateg),
cu un accent mult mai pronuntat pe modelele de tip vicariant. Astfel,
dupd cum explicd si Serceno et al. (1994), dupd o distributie Jurasic su-
rerioard, practic uniformd si globald a faunelor de dinosauri (Galton,
1977; Molnar, 1980; Rage, 1988) izolarea faunelor ,,gondwaniene% de cele
JJaurasiene% (prin fragmentarea domeniilor continentale) este contempo-
rand cu izoldrile si divergentele intra-gondwaniene ,,fard a se dezvolta
o unitate filogencticd a grupelor de dinosauri pe continentele Gondwanei.
Alai curdnd aceste grupe cosmopolite de dinosauri au experimentat sorti
diferite pe diferitele continente gondwaniene (si de ce nu si cele laura-
sicne, n.n.) odatd cu cresterea izoldrii continentale in Cretacic... Fau-
rele distincte de dinosauri, intalnite in Asiamerica, America de Sud si
Africa apar in Cretacic prin supravietuirea diferentiatd a unor linii {ile-
tice caAndva larg distribuite, ale cdror origini dateazd din Jurasicul infe-
rior.% (Sereno et al., 1994, p. 269). Concluziile lor se pot extinde si asupra
altor mase continentale, inclusiv asupra Europei (respectiv arhipelagului
sud-european), unde evoluiia post-jurasica estec dominatd de supravie-
tuirea unor linii filogenetice caracierizate de péstrarca unei talii reduse
si a unor caractere primitive, linii care pe alte continente dispar com-
plet sau dau nastere la linii filetice derivate, Astfel de grupe sunt con-
siderate a fi in fauna de Hateg Telmatosaurus, Rhabdodon, hypsilopho-
dontidul, Struthiosaurus, Elopteryx, trematochampsidele, chelonienii, cha-
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racidele, eventual Magyarosaurus, {roodontidul problematic, uncle multi-
tucerculate (a se compara cu lista ,,clasica%, p. 6).

Un alt aspect care mai poate fi abordat in acest context, si anumne
acela al continuitdtii spatiale a faunei .,insulei Hateg¥ in cadrul arhipe-
lagului sud-curopean. Reconstituirile (Dercourt et al., 1993; Smith et al.,
1994) indicad existenta unor uscaturi cu contur si dimensiuni variabile
in tot decursul Cretacicului, dar cu o continuitale a ,.continentalitatiiv;
una din acestea este cea care corespunde insulei [Hateg® (Weishampel
et al., 1991) din Maastrichtian. Acest uscat cuprinde inclusiv  zonele
emerse din timpul Neocomianului ale Apusenilor de Nord (Mtii. Padurca
Craiului), areal in care a cevoluat la inceputul Cretacicului fauna de la
Cornet (Jurcsik & Kessler, 1991). In aceastd situatie este tentant sd pro-
punem ipoteza existentei unei legdturi de stramos-descendent intre cele
doud faune, mai ales cid lista faunisticd publicatd a faunei de Cornet
este foarte apropiatd de presupusa faund cosmopolitana Jurasic supe-
rior-Cretacic inferioard; astfel, ea cuprinde ornithopode (Hypsilopho-
dontidac, Dryosauridac, Camptosauridae, Iguanodontidae), alaturi de
maniraptore (Aristosuchus), nodosauride, pterosauri si pasari (Jurcsak &
Kessler, 1991; Tallodi, com. pers.). Ca ipotezd de lucru (ce urmeaza a (i
verificatd prin studiul taxonomic amanuntit al ambelor faune) se poate
deci sugera ca din fauna de Cornet (cventual continand si hadrosauride
‘primitive, si titanosauride, vezi prezenta titanosauridului Tuticosaurys
valdensis din depozitele co-evale ale Marii Britanii, of. Lo Loculf, 19:3)
ar fi putut deriva printr-o evolutie in relativa izolare (contactele tempo-
rare cu celelalte zone de uscat ale arhipelagului existand) fauna de
Hateg.

PALEOBIOGEOGRAPHIC RELATIONSHIPS OF THE UPPERMOST
MAASTRICHTIAN CONTINENTAL VERTEBRATE FAUNA
FROM HATEG BASIN

Abstract

The Latest Cretaceous (Maastrichtian) continental deposits of Hateg Basin are
long ago known for their rich and relatively divers vertebrate (mostly reptilian)
fauna (Grigorescu, 1992). Being studied since the beginning of the century, first
by F. Nopcsa — who described 8 taxa, among which 6 were entirely new —,
then (from 1978) by crews of the Faculty of Geology & Geophysics, University
of Bucharest, under the co-ordination of dr. D. Grigorescu and by those of the
‘Muzeul Civilizatiei Dacice si Romane, Deva, the Hateg fauna proved to be one
of the richest European Late Cretaceous faunas, being the richest and most diverse
one from Late Maastrichtian (Le Loeuff 1992; Le Loeuff & Buffteaut, 1995).

Nopcsa was the first researcher who addressed the problem of the origin and
biogeographic relationship of the Hateg (or European, In broader sense) Late
Cretaceous faunas, He saw the Hateg fauna as an important island assemblage,
-characterised by the retention of primitive features of an evolution as result of a
remnant of more wlidespread Early Cretaceous fauna in isolatln (Nopesa, 1923);
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this evolution involves dispersal by island hopping early in the history of the
clades (cf. Weishampel et al, 1991).

This views, although some of them very moderns, are in present subjects
of reinterpretation, due to the important advances' mode in fields such as global
tectonics, paleogeography and dinosaur systematics as well as to the new, important
finds from places like Central and Eastern Asia, Africa, South America or Australia
(mostly ,,white spots“ in Nopcsa’s time).

Recognition of three ,clear-cut* zoo geographic province in the Cretaceous
(namely gondwanian, asiamerican and curamerican; CoXx, 1974, 1980) with the
Hateg region representing part of an extended South European archipelago (Weis-
hampel et al, 1991; Le Loeuff, 1992) together with the recognition of the fact that
there exist two major dislinct mechanisms of the paleobiogeographic distribution
(dispersal and vicariance), constitutes the gencral framework in which recent
discussions are held, concerning the origin and relationships of the Hateg (Luro-
pean) faunas. Different methodologies used in these studies led to the individu.li-
sation of two distinct approaches, “dircctions”; a “Franco-Iberian“ one (drawing
conclusions chiefly from overall faunal similarities at generic expressed as faunal
similarity (affinities) and a “Romanian-Anglo-Saxon* one (characterised by more
cladistic-based studies).

Surprisingly, researches belonging to both ‘“directions"® came finally to
almost similar conclusions, namely that the Late Cretaceous South European
faunas are a mixture of Gondwanan (titanosaurids, choracids, trematochampsids,
among others), asiamerican (hadrosaurids, maniraptorans, ?nodosaurids, multitu-
berculates) and endemic (?nodosaurids, Rhabdodon, Kallokibotion) (taxa (Le
Loecuff, 1992).

Recent discoveries from Europe and elsewhere led, first, to serious taxonomic
reassessments, implying re-evaluation of the extent of certain “ghost-lineages“
{sec Weishampel et al. 1993), and, second, to obscuring the image of the ,clear-
cut* limited paleobiogeographic provinces (ex. Sereno et al, 1994). Taking all
this into account, the previously proposed model of the Hateg (European) faunas
as mostly dispersalist-based one, with strong gondwanan affinities (L.e Loeuff, 1992)
is discussed and a second, more vicariance-based model is presented. Following
this new model (that will be argued for in larger extent elsewhere), certain taxa
as hadrosaurids, dromaeosaurids, ?troodontids, ?certain multituberculates (if not
all of them), basal enomithapods, nodosaurids, ?trematochampsids, titanosaurids
and ?choracides may represent Late Cretaceous European survivals of a more
widespread Late Jurassic-Early Cretaceous fauna,

Recognition of a continental continuity between Early Cretaceous emerged
“Bihor Domain* (that housed the Cornet fauna; Jurcsak & Kessler, 1991) and the
Late Cretaceous ,Hateg Island“ raises the problem of faunal continuity, as well.
Checking of this hypothesis requires further studies of the two Romanian Cre-
taceous faunas.
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A SOFT-SHELLED TURTLE (Testudines, Trionychidae)
IN THE EGGENBURGIAN FROM COASTA MARE
(CLUJ)

by

MATEI VREMIR®* , VLAD CODREA*

Abstract. A carapacial remain assigned to the genus Trionyxr sp. (s.l) is
described from the Early Miocene (Eggenburgian) sandy deposits of Corus For-
mation, from the Coasta Mare outcrop (Cluj area). The material preserves the
antero-central part of the carapace which belonged to a subadult (?) individual
of rather big size; it reveals a scries of similarities with the specimens of the
same gcological age described from the Central and Western Europe, where the
majority belongs to the growps T. stiriacus PETERS and T. preschenensis LAUBE,
respectively to T. pontanus ILAUBE species. Given the preciarious state of preser-
vation, as well as the lack of some clear diagnostic features, the s:ecific (and
generic in sensu stricto) assignement is rather difficult. However, the preserved
characters reveal the pessibility of some connections to the populations from the
Central Paratethys area (Austria. Bohemia, a.s.0.). The description is completed
by palaeeenvironmental and taphonomic remarks.

Rezumat. PREZENTA UNUI TRIONYCHID (Testudines; Trionyehidae) IN
EGGENBURGIANUL DE LA COASTA MARE (CLUJ). Din depozitele nisipoase de
varsta Miocen inferioarda (Eggenburgian inferior) ale Formatiunii de Corus, din
aflorimentul de la Coasta Mare (zona Cluj), se descrie un rest de carapace atribuit
genului Trionyx sp. (s.l.). Materialul, carc conserva partea antero-centrala a cara-
pacei unui specimen subadult (?) de talie destul de mare, releva o serie de simili-
tudini cu materialele de aceeasi varstd descrise din zona central-vestici a Europei,
majoritatea apartinand grupurilor T stiriacus PETERS si T. preschenensis LAUBE,
respectiv speciei T. pontanus LAUBE. Data [iind starea precara de conservare,
precum si lipsa unor caractere diagnostice clare, atribuirea specifica (si generica
in sens strict) este dificila, caracterele conservate relevand totusi posibilitatea unor
legaturi cu populatiile din zona Paratethysului Central (Austria, Boemia etc.). De-
scrierea este completatd cu referiri de ordin paleoecologic si tafonomic.

Key words: Testudines, Trionychidae, Eggenburgian, Palacoenviron-
ment, Taphonomy, Transylvania.

* Universitatea Babes-Bolyai, Catedra de Geologie-Paleontologie, str. Kogal-
niceanu nr. 1, 3400 Cluj-Napoca, Romania.
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Introduction

Trionychids are by far the most frequent fossil turtles identified
in the Tertiary deposits of Transvlvania: they are to be found from the
Middle Eocene (Lutetian) to the Late Miocene (Pontian; VREMIR et al,
in press). The specimen hereby descrited, represents the first occurrence
of the genus (in s.l.) in the Early Miocene of our country.

In his work dealing with some new faunistic taxa discovered in the
Eggenburgian deposits surronding Cluj, FUCHS (1962) drawed attention
to a Trionyx carapace fragment. Mistakenly, he mentioned it as belon-
ging to the Corus outcrop, but in fact the fossil originated from Coasta
Mave.

The remain is composed by two fairly attachable parts. It worth to
be mentioned that cach of them was collected separately and refound
by us in two different collections: the first piece was in Herman FUCHS’
private collection (now donated to the Transylvanian Museum Society
[EME] in Cluj) and the sccond one in the Natural Science Collection
of the ,,Brassai Samuel® Highschool in Cluj.

Systematical description (aftcr GAFFNEY, 1975 and GAFFNEY &
MEYLAN, 1988)

Order Testudines LINNAEUS 1758

Suborder Cusichelydia GAFFNEY 1975

Infraorder Cryptodira (COPE 1868)

Parvorder Eucryptodira GAFFNEY 1975

IFamily Trionychidae BELL 1828

Subfamily Trionychinae LYDEKKER 1889 emend.
HUMMEL 1929.

Genus Trionyxr GEOFIFFROY 1809 (s.l.)

Trionyx sp. (s.l.)

Material. Antero-central part of the carapace (Fig. 1; Pl 1, figs. 1, 2),
with incomplete nuchal plate; neurals N 1-—4; costal pairs > 1—4, in-
completle prints ol the right 5 and 6 costals.

Occurence and Age. The Coasta Mare sand quarry (South from
Cluj), from the lower part of the Corus Formation (NN 2); Lower Eggen-
burgian.

Description. Irregular rock fragment with the length of 310 mm and
maximal width of 300 mm, which includes the antero-central part of
the carapace. The disc has an oval subscalloped outline, with a convex
transversal carapacial profile (Pl. 1, figs. 1, 2). The nuchal plate (Nu),
has a quite robust aspect with a lenticular shape presenting an evident
convexity on midline (postdepositional deformation ?), and a fragmented
cranial edge. Its incomplete length is 50 mm and maximal width is
152 mm.

No preneural; from the neural file there are preserved (complete,
fragmented or as prints) four plates (N 1—4) and a part of N 5. The
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Fig. 1: Trionyx sp. (s.I.): dorsal view of the specimen, with the reconstruc-
tion of the carapace. Eggenburgian, Coasta Mare, Cluj.
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Pl. 1: Trionyx sp. (s.l.), Eggenburgian, Coasta Mare, Cluj:
v fig. 1: dorsal view of the carapace
fig. .2: caudal view of the carapace revealing the convex profile of the cross
section. In both figures “T* marks the Teredo siphonal casts agglomerations.
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plates have an elongated hexagonal shape: excepting the first one; they
have short posterior and longer anterior sides, with the alphanrumeric
formula configuration: 6A—6P—6P—61"—? (PRITCHARD, 1988). The
length of the N 1—4 file is 184 mm (dimensions in Table 1).

Table 1
Dimensions of the neural plates (in mm).
Length Anterior Posterior Maximal
width width width
N1 3 56 30 18 30
N 2 Iy 44 18 17 80
N3 - 43 17 17 28
N 4 41 17 15 30
N 5 — 15 — —_

The spceimen presents four incomplete pairs of costals (I 1—4)
and the fragmented prints of the costals 5 and 6 dext. (PL 1, fig. 1).
The shape is quadrilateral elongated with a subscalloped external mar-
gin, progressively widthened distally and curved in anterior direction
(dimensions in Table 2). The free ends of the ribs are visible on the
first two left costals, presenting a large exposed surface, which suggest
a subadult individual (GARDNER & RUSSEL, 1994).

Table 2

Dimensions of the costal plates (in mm); the appreciated initial dimensions are
in parantheses.

Length Proximal Distal Neural
width width articulat.ionﬁ
P1 115 45 50 43
P2 145 48 62 40
P 3 86(150) 44 (62) 38
P 4 124(160) 42 — 36
P5 110(150) 30(46) — —_

The ornament of the shell is reticulated, with a more or less uni-
form distribution of similar elements. The taxonomic utility of the orna-
mentation is problematie for many reasons and is not diagnostic below
family level (BROIN, 1977; GARDNER & RUSSEL, 1994).

Comparison and discussion. The morphemetrics of the carapace,
including the free ends of the ribs indicates probably a subadult indivi-
dual, with a maximal length around 400—420 mm and a maximal width
at the level of P 4 of approximately 350—380 mm (see reconstruction
in fig. 1).

Besides the large sized paleogene Trionychids from Transylvania
(LORENTHEY, 1903; SZALAI, 1934; MLYNARSKI, 1966; POPOROGU,

https://biblioteca-digitala.ro



74 Matei Vremir, Viad Codrea 6

1972) we can mention some quotations from the Miocene; Trionyx sti-
riacus PETERS (s.l.) identified in the Early Sarmatian from Minisu de
Sus (Arad county) (VREMIR ct al., in press); Trionyx sp. (cf. pliopede-
montana SACCO) {rom the Late Sarmatian of Reghiu (Vrancea county;
MACAROVICI & MOTAS, 1965); Trionyx sp. from the Pannonian of
Derna-Tatdrus (Bihor county; SZALAI 1934; MLYNARSKI, 1966), ex-
cepting the type material ol T. nopcsai SZALAI species which was re-
cently invalidated by FARKAS (1995); Trionyx sp. (large size) from the
Early Pontian (,,Pliocenc* in MLYNARSKI, 1966) coal level {from Borsec
(Harghita county).

FFrom the Middle Sarmatian of Moldavia (former USSR) are men-
tioned two undetermined Trionychids. From the same area, it was also
described the species Trionyx moldaviensis KHOZATSKI, a material
which was initially assigned to 7. brunhuberi AMMON species (KOR-
DIKOVA, 1994).

We also noticed once quotation of Trionyx sp. from the Early Mio-
cene deposits in Slovenia (JURKOVSEK & JURKOVSEK, 1994) and
another one from the Eggenburgian of Hungary (MLYNARSKI, 1966).

In the Eggenburgian-Sarmatian from Bohemia, Wiena and Styrian
basins, we can mention several species belonging to the T. stiriacus
PETERS (s.l.) and T. preschenensis LAUBE groups (HOERNES, 1881;
HERITSCH, 1909; HUMMEL, 1929, 1932; BROIN, 1977). The species
T. pontanus LAUBE, which is not included in these groups, was descri-
bed {from the Eggenburgian of Bohemia too (LAUBE, 1896).

In spite the absence of any infrageneric diagnostic features, the
material [rom Coasta Mare presents, however, some morphological and
biometrical characters suggesting a kind of relationship to the other
Central European Early Miocene {forms, especially to the Styrian and
Bohemian spccies. The morphometrics of the nuchal plate and the neu-
ral file, the morphology of the anterior costal pairs and the size of the
specimen is similar to the T. pontanus LAUBE and T. stiriacus PETERS
(s.l.) species. The latter, though it is characteristic for the Central Para-
tethys (in the acception of STEININGER & ROGL, 1984), was also found
in the Eggenburgian of France (BROIN, 1977).

Palaeoenvironmental and taphonomic remarks. The Corus Forma-
tion includes mostly sands and sandstones (NICORICI et al., 1979), whose
molluscan fauna indicates an eulitoral marine biotope with normal
salinity, in a subtropical climate.

The fossil turtle remain originated in a sandstone bed located on the
base of the succesion, which frequently includes some spheroidal con-
cretions. This level represents a microfacies containing besides the
autochtonous species (including also teleosteans and sharks) some alloch-
tonous remains (plants, fresh-water turtle), carried from the dry-land
by streams or rivers.

The’ sandstone concretion which preserved the turtle remain, also
contains a huge agglomeration of siphonal-casts hbelonging to some
endoxilic bivalves of the genus Teredo (FUCHS, 1962). These siphonal-
casts are situated immediately under the carapace (Pl. 1, fig. 1, 2 mar-
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ked as T%). This leads to the idea that the body arrived accidentally
in this place, probably fixed on a floating wood, which was later per-
forated by xilophag molluscs. The decomposed remain have been burried
relatively fast.

Acknawledgements. The authors are full indebt to the late Pro-
fessor Herman Fuchs from Cluj, for acces to the palaeontologic material
and valuable coments. The English translation was done by Marta
Veress.
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AMPHIBIANS AND REPTILES FROM THE LOWER
PLEISTOCENE OF OSZTRAMOS (HUNGARY)

by
MARTON VENCZEL'*

Introduction

The Osztramos Hill, bearing Pliocene and Pleistocene fossil ver-
tebrate remains, lies in the Upper-Bodva Basin (between Tornaszent-
andras and Boédvaraké in N-Hungary), at latitude 49°30° (JANOSSY,
1979). Off the 15 excavated Osztramos localities, four localities (No. 2,
5, 8 and 14) contained Allophaiomys remains. Despite of the fact that
these localitics comprised a considerable quantity of amphibian and
reptile material, up to naw these remains have never been closely stu-
died (usually mentioned only as: Urodela indet., Anura indet., Ophidia
indet.). The bone remains, studied in this paper, come {rom the localities
Osztramos 2 (noticed as Osztramos 2b, Osztramos 2 ,,.Lower“ and Osztra-
mos 2 ,,Upper®), Osztramos 8 and Osztramos 14 (see Table 1). The entire
fossil material are stored in the paleontological collections of the Hun-
garian Natural History Museum in Budapest, Hungary. I am greatly
indebted to Dr. DENES JANOSSY, who kindly made the remains avai-
lable for study.

Table 1
. A . o <«
Species Element No. N N N ® -
[72] 2] [72] [72] 72
o o (@] @] o
Triturus cf. T. cris- vertebrae 4 ®
tatus
Pelobates sp. sphenethmoid 1 °
” 1 °
ilium 2 )
Pelobates cf. P. ilium 6 °
fuscus presacral vertebra 1 ®
sacral vertebra 2 ®
maxilla 2 ®
Bufo bufo ilium 1 °
" 1 ®
Rana sp. ilium 2 °
" 13 e
" 55
" 2 ©
" 1 o
humerus 22 i °
ethmoid 1 ® !

* Muzeul Tarii Crisurilor, B-dul Dacia 1—3, 7300 Oradea, ROMANIA,
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Table 1 (continued)

|
| o = -] l -«
Specics Izlem nt No. o) « o ©. !
2] ! %2} 2! ; [72] ! 22
o ! 0O © | © j ©°
urostyle 1 ° ‘
” 1 ‘ °
2 )
femur 3 @ |
presacral vertebra 9 ) '
sacral vertebra 4 ] .'
Ranu temporaria ilium 2 ®
humerus 3 ®
Lacerta sp. vertebra 2 . @
" 10 " .
' frontal 1 [
maxilla 2 J ® i
dentary 1 f o
Lacerta cf. L. vi- maxilla 3 °
ridis pelvis 2 ® |
humerus 1 ®
. femur 1 [
Pseudopus panno- osteoderm 56 L
nicus
Colubridae indet. . trunk vertebra 3 °
1 ®
Coluber sp. trunk vertebra 3 ® | '
” 15 . :
) frontal 1 ° |
Coluber viridi- trunk vertebra 170 ] "
flavus \ :
Coronella aus- trunk vertebra 5 o |
triaca " 11 ®
" 52 .
” 1 .
Elaphe cf. E. lon- cervical vertebra 1 ©
gissima trunk vertebra 5 °
" 160 e
P 5 o
" 3 e
sacral vertebra 1 ) [
» 1 o a
Elaphe quatuorli- cervical vertebra 1 ® |
'~ neata trunk vertebra 5 e
" 5 ‘ @
Natrix sp. presacral vertebra 42 i )
" 8 | )
Natrix tesselata parietal 1 ’ L
basioccipital 1 °
basiparasphenoid 1L e
presacral vertebra 4 | @ '
" 65 . j e
" 28 ‘. : ; [
Vipera sp. presacral vertebra 9 ® } I
6 I I
Vipera cf. V. berus | frontal 1 l s
[ m:axilla 1 ' i | ®
presacral vertebra 114 I : °
J H
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Systematic accounts

Class Amphibia

Order Urodela

Family Salamandridae

Genus Triturus

Triturus cf. T. cristatus

The vertebrae from Osztramos 8 agree in size and morphology with
those of T. cristatus recent. They are opisthocoelous, having a depresscd
neural arch, and provided with a low crista (=neural spine).

Order Anura

Family Pelobatidae

Genus Pelobates

Pelobates sp.

The sphencthmoid fragments and the ilia from Osztramos 8 and 14
are referable to this genus. Because the material is too fragmentary,

actually the assignation of these, to the recent species Pelobates fuscus
is not possible.

Pelobates cf. P. fuscus

Off the preserved material, the ilia are almoust identical with
those of recent P. fuscus. The tuber superius is lacking, while the pars
descendens is well developed, having a convex anteroventral margine.

Family Bufonidae

Genus Bufo

Bufo bufo

The ilia from Osztramos 2 ,,Upper* and from Osztramos 8 are com-
parable with those of recent Bufo bufo. The tuber superius is undivided
and situated above the agetabulum. The preacetabular fossa is lacking

in these specimens, the latter structure being well developed in another
member of the genus, in Bufo viridis.

Family Ranidae

Genus Rana

Rana sp.

The remains assigned to this form are very fragmentary, bearing
characters of low diagnostic value. Thus the determination to the spe-
cies level is not possible, but the presence of 2—3 species in the material
is suspected. The vexillum of the ilia in two specimens from Osztra-
mos 8, reach their maximum height at the tuber superius, condition
present in R. arvalis. Several fragmentary ilia, by their size and mor-
phology approach to condition known in R. esculenta skl.

Rana temporaria

The remains from Osztramos 8 are relatively well preserved. The
tuber superius of the ilia is prominent and higher than vexillum. The
latter is curved medially, having a relatively low height. The humeri
bear a well developed crista medialis and crista lateralis. A frog, descri-
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bed by BOLKAY (1911) as Rana méhelyz, known from a number of
Pleistocene localities of Hungary, has been sinonymized with R. tempo-
raria too (RAGE, 1972, 1974; BAILON and RAGE, 1992).

Order Sauria

Family Lacertidae

Genus Lacerta

Lacerta sp.

The material from Osztramos 2 ,Upper®, containing cranial and
axial elements, correspond in size and morphology with those of the
genus Lacerta. The toothed elements (maxillae and dentary) are provided
with bicuspid or tricuspid teeth. Two vertebrae from Osztramos 2
,,Lower“ has becn assigned by their shape and size to this form also.

Lacerta cf. L. viridis

The cranial and appendicular elements approach by their size and
morphology te recent Lacerta viridis. The maxillae are provided with
pleurodont teeth, ending in bicuspid or tricuspid tips. The additional
material containing cight vertebrae, belonging to specimens of different
size, can be assigned to this form too.

Family Anguidae

Genus Pseudopus

Pseudopus pannonicus

The elements belonging to this form, discovered in Osztramos 8,
have been osteoderms only. They are of relatively large size, covered
exteriorly by vermicular-shaped tubercles. It should be noted, that
these elements only tentatively can be assigned to this species, because
they do not differ morphologically from the living species Pseudopus
apodus, at present inhabiting S-E Europe. Up to now, the only diffe-
rence found in these species, is the signifficantly larger size of the for-
mer, a form which survived up to the Middle Pleistocene (FEJER-
VARY — LANGH, 1923; MLYNARSKI et al., 1984; VENCZEL and SEN,
1994).

Order Serpentes

Family Colubridae

Genus Coluber

Coluber sp.

A trunk vertebra from Osztramos 2b, a frontal and 15 trunk ver-
tebrae from Osztramos 14 have been assigned to this form. The frag-
mentary frontal resembles in shape C. viridiflavus and C. gemonensis
too. The centrum length of the largest vertebra from Osztramos 2b is
45 mm and resembles in shape the small Colubridae of the genus
Coluber (C. gemonensis or C. najadum-rubriceps group). The haemal
keel of the trunk vertebrae from Osztramos 14 is flattened and spatulate
shaped; the zygosphene is straight. The prezygapophyseal processes are
not preserved in the material. In five measured vertebrae the centrum
length ranges between 4.0-—4.41 mm, while the centrum width between
3.1—3.56 mm. The centrum length/width ratio is between 1.23—1.35
(mean=1.28).
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Coluber viridiflavus (Fig. 1)

The trunk vertebrae from Osztramos 2 ,,Lower% resemble the recent
C. viridiflavus. The vertebrae are moderately vaulted, the ncural spine
is longer than high, overhanging anteriorly and posteriorly. The haemal
keel is flattened and spatulate-shaped. The zygosphene is straight. The
prezigapophyseal processes are projected laterally and pointed distally.,
The centrum in 12 measured vertebrae ranges between 4.556—5.65 mm,
while the c¢entrum width between 3.52—4.70 mm. The centrum length
width ratio is between 1.14—1.29 (mean=1.21).

Genus Coronella
Coronella austriaca (Fig. 2: a, b)

The vertebrae assigned to this form are of minule size. The centrum
length in five measured vertcbrae from Osztramos 2 ,Lower“ ranges
between 2.77—3.13 mm, the centrum width between 1.96—2.29 mm,
while the centrum length width ratio betwcen 1.29—1.51 (mean=1.39).
In nine vertebrac from Osztramos 8 the centrum length ranges between
2.74—3.16 mm, and the centrum width between 1.92—2.39 mm, while
the centrum length width ratio between 1.23—1.54 (mean=1.39). The
neural arch is flattened, provided with a low ncural spine. The ver-
tebrae in dorsal view arc tipieally x-shaped. The haemal kcel is flatte-
ned, while the prezygapophyses are provided with very short and
obtuse-shaped prezygapophyseal processes.

Genus Elaphe
Elaphe cf. E. longissima

The trunk vertebrae resemble in morphology the recent E. lon-
gissima. The neural arch is vaulted; the neural spine is as high as long,
overhanging anteriorly and posteriorly, with the dorsal edge thickened.
The haemal keel is prominent, flattened or thin edged. The zygosphene
is variable in shape: crenate, straight or concave. The prezygapophyseal
processes are relatively short and obtuse-shaped. The parapophyses arc
slightly longer than diapophyses. The subcotilar tubercles are sometime
present (in this respect resembling the extinct E. paralongissima). In ten
measured vertebrae from Osztramos 2 ,Lower%, the centrum length
ranges from 4.43—5.62 mm, while the centrum width between 4.13—
5.11 mm. The centrum length 'width ratio is between 1.06—1.20 (mean=
1.11).

Elaphe quatuorlineata (Fig. 3)

The hypapophysis of a fragmentary cervical vertebra from Osztra-
mos 2 ,Lower%, is projected anteroventrally, with the ventral edge
thickened, character unique among the European Colubridae. The trunk
vertebrae are of large size. The neural arch is moderately vaulted; the
neural spine is slightly longer than high. The haemal keel is flattened;
the parapophyses are slightly longer than the diapophyses. The zygos-
phene is always concave, while the prezygapophyseal processes are short
and pointed distally. The centrum length in four measured vertebrae
from Osztramos 2 , Lower“, ranges between 5.35—7.12 mm, while the
centrum width between 4.23—6.42 mm. The centrum length/width ratio
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N ,-__!‘ Fig. 1. Trunk vertebra of Coluber wvi-
Gl N ridiflavus from Osztramos 2 ,Lower“. a:
(\ e s Sy dorsal; b: ventral; c: lateral — views.

oo L_2mm_,
Fig. 2. Trunk vertebra of Coronella austriaca (a and b), and
- ] : : . presacral ver-
tebrae of Vipera sp. (c and d), from Osztramos 2 wLower"* a: dorsal and late-
ral (b—d) views.
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Osztramos 2 ,Lower". a: cervical vertebra,
teral, b: dorsal and 2: ventral views.

Fig. 3. Elaphe quatuorlineata from
b—d: trunk vertebra. a, d: la

6.
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is bDotween 110--1.26. The centrum length of the largest vertebra from
Osziramos 14 reach 6.81 mm and its width 5.82 mm. The centrum lengt,
width ratio is 1.17.

Genus Natriv

Natrixv sp.

The vertebrae from Osztramos 2, Lower¥, despite of their fragmen-
tary state preserve a number of morphological characters of the genus
(c.g. well developed and sigmoid-shaped hypapophyses, long and obtuse-
shaped prezygapophyscal processes, well developed and anteriorly pro-
jected parapophyscal processes, ete)). However these characters are un-
sufficient lor a more closely assignement ol these remains.

Natrix tesselata (I'ig. 4)

Some cranial remains show a close resemblence with those of recent
N. tesselata. The basioceipital from Osztramos 8 is provided with a well
developed basioccipital crest, preserving two basioccipital processes. The
median process as well as the sagittal (=medial) crest are reduced.
The parietal crests of the [ragmentary parietal from Osziramos 14 are
convergent before the posterior margin. The basiparasphenoid {rom
Osztramos 2b is almost completely preserved. The pterygoid crests are
well developed, being slightly inclined postereventrally, and running
toward the prominent basipterygoid processes. The posterior foramina
of the Vidian canal are covered ventrally by bony lamellae, while the
anterior foramina are situated anterolaterally from the pterygoid crests.
On the right side the Vidian canal and the constrictor internus dorsalis
(=cid) nerve exit separately. In dorsal view the foramina of the abducens
nerve and for the reentrance of the cid nerve are well visible. In lateral
view the bone is slightly curved ventrally. It posesses a low {rontal
step. The neural arch of the presacral vertebrae are moderately vaulted;
the neural spine (if preserved) strongly overhangs anteriorly and poste-
riorly. The hypapophyses are sigmoid-shaped with pointed tips. The
zygosphene usually is straight, with two lateral tubercles; the pre-
zygapophyscal processes is obtuse-shaped; the parapophyseal processes
are projected anteriorly, and usually pointed distally. The centrum
length in ten measured vertebrac from Osztramos 8 ranges between
3.99—5.12 mm and the centrum width between 2.30—3.22 mm. The
centrum length width ratio is between 1.41—1.91 (mean=1.59). In six
vertebrae from Osztramos 14, the measurements gave the following
results: 3.92—4.59 mm (CL); 2.59—2.76 mm (CW); CL C\W: 1.50—1.75
(mecan=1.59).

Family Viperidac

Genus Vipera

Vipera sp. (Fig. 2: d)

The preserved material, consisting off precaudal vertebrae, is typical
for the genus Vipera. The neural arch is depressed; the hypapophysis is
straight and projected posteroventrally; the zygosphene is always cre-
nate; the prezygapophyscal processes are oxtremely  short; the para-
pophyscal processes avre well developed, pointed distally and projected
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d e

Fig. 4. Basiparasphenoid (a—c) and trunk vertebra (d and e) of Natrir tesselata
from Osztramos 2b. a, e: lateral; ¢, d: dorsal; b: ventral views,
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anteroventrally. The centrum length in eight measured vertebrae, from
Osztramos 2 ,,Lower% ranges between 4.22—5.03 mm, while the centrun
width between 2.60—3.42 mm. The centrum length/width ratio is between
1.35—1.69 (mean=1.51). Based on measurements, the above described
vertebrae approach to those of the ,aspis“ group of the european vipe-
ridae (sensu GROOMBRIDGE, 1986).

Vipera cf. V. berus (Fig. 2: ¢)

A right frontal, a left maxilla and 114 presacral vertebrae, from
Osztramos 14 have been assigned to this form. The frontal is relatively
wide, lacks the trabecular crest ventrally and the frontal aperture is of
oval shape. The ascending process of the maxilla is relatively high and
slender, with its upper edge curved medially. On the inner lateral side
can bce observed the orifice of the dental canal, having ovaloid shape.
The neural canal of the vertebrae is depressed; the neural spine is long
and reduced in height; the hypapophysis is relatively short, pointed
distally and projected posteriorly. The centrum length in 12 measured
vertebrae ranges between 4.30—5.24 mm, while the centrum width
between 2.27—3.12 mm. The centrum length 'width ratio is between
1.61—1.93 (mean=1.75). Based on morphological characters, as well as
on measurements, four vertebrae from Osztramos 8 can be assigned to
this form also. The measurements of vertebrae from the latter site are
as follows: CL: 3.96—4.93 mm; CW: 2.22—2.46 mm. CL,CW: 1.65—2.20
(mean=1.95).

Concluding remarks

The amphibians and reptiles described in this paper, except for
Pseudopus pannonicus, are living forms in Europe, inhabiting various en-
vironments. The present range of distribution of Coluber viridiflavus is
restricted to Italv and France only, while that of Elaphe quatuorlineta
to S-E Europe «nd Asia Minor (SZYNDLAR, 1986). The viperid snake
of the group ,,aspis“, may have belonged to Vipera ammodytes, distribu-
ted more northly (e.g. in Romania, up to the Mures river basin) than the
former ones. The presence of the termophilous forms (e.g. P. pannonicus,
Lacerta cf L. viridis, C. viridiflavus, E. quatuorlineata, Vipera sp.), re-
quired a higher annual thermic average than in nowadays. At the same
time, it may be signifficant, the cooccurance of these termophilous and
xeric- adapted forms, with those of eurithermic ones (e.g. Rana tempo-
raria, Coronella austriaca and Vipera cf. V. berus), facts which may be
corelated with the rapid changes of climatic conditions, during the accu-
mulation of the fauna.
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PALEOHERPETOLOGICA A ROMANIEI

de
MARTON VENCZEL*

Introducere

Depozitele fosilifere cuaternare din Romania au furnizat pand acum
resturi apartinand la doua familii ale ordinului Serpentes (Colubridae
si Viperidae), marea majoritate a ocurentelor fiind cunoscute de pe teri-
toriul judetului Bihor (Betfia, Subpiatra, Chigcau, Rapa, Galospetreu si
Vadu Crisului).

In vara anului 1995, in urma campaniei de sdpaturi efectuate la punc-
tul 9/C de la Betfia (de varsta pleistocena inferioara) au fost identificate
patru vertebre minuscule, apartindnd scolecofidienilor. Materialul desco-
perit se afld in colectia sectiei de $tiinte ale Naturii a Muzeului Tarii
Crisurilor.

Pariea sistematicia

Order Serpentes LINNAEUS, 1758
Scolecophidia indet.

Descrierea materialului:

Cele patru vertebre se caracterizeaza prin dimensiuni reduse (lungi-
mea centrului vertebral la specimenul mai mare nu atinge 2 mm) si
printr-o morfologie relativ simpla, caracteristica scolecofidienilor (Fig. 1).
In vedere laterald arcul neural este turtit dorsoventral si lipsit de procesul
spinos. Sinapofizele sunt nedivizate. In vedere dorsala marginea anteri-
oara a zigosfenei este dreaptd, prevdzut cu doi tuberculi in partea laterala.
Procesele prezigapofizare sunt sparte, iar fatetele articulare anterioare
sunt alungite. In vedere ventrala centrul vertebral este lipsit de o carena
hemala, si previazut de un singur foramen subcentral. Vertebrele sunt
lipsite de foramene paracotilare, iar cotilul si condilul sunt turtite dorso-
ventral.

Discutii:

Toate caracterele mai sus mentionate sunt comune familiilor de serpi
Typhlopidae, Leptotyphlopidae si Anomalepididae, acesta ficand impo-
sibila identificarea resturilor descrise, sub nivel de subordin (SZYNDLAR,

* Muzeul Tarii Crisurilor, B-dul Dacia 1-—3, 3700 Oradea, ROMANIA,
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Fig. 1: — Vertcbra toracald de Scolecophidia indef., in vedere dorsald (in
stanga sus), ventrala (in dreapta sus), si laterald (in stanga jos).

1987; 199]; SZYNDLAR & ZEROVA, 1992; VENCZEL & SEN, 1994).
Insa, este de remarcat faptul, ca toate resturile descoperite de pe teritoriul
Europei nu diferd semnificativ de cele de Typhlops vermicularis, singurul
reprezentant actual al scolecopfidienilor, care actualmente habiteaza par-
tea de sud-est a continentului.

Concluzii

Dcescoperirea resturilor de scolecolidieni in cuaternarul Romaniel
este de o importanta paleontologicd si paleobiogeografici deosebita, de-
oarece pand in prezent s-a considerat, ca disparitia grupului din aceasta
parte a continentului a avut loc cu mult inainte, ultima scmnalare pro-
venind din mioccenul superior (MN9) al Ungariei de la Rudabanya
(SZYNDLAR, in prep.). Pe baza celor de mai sus, s¢ poate alirma, ca
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scolecofidienii in Europa Centrali au supraviefuit pina in cuaternar, iar
retragerea lor din zona a avut loc incepand din pleistocenul inferior din
cauza conditiilor climatice neprielnice.
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A NEW GROUP OF SNAKES FOR THE PALEOHERPETOFAUNA
OF ROMANIA

Summary

In this paper the author describes, from the Lower Pleistocene locaity of
Betfia 9/C, four vertebrac belonging to Scolecophidia indet., group of snakes for
the first time recorded in Romania. The group, actually represented in Europe
by a single species (Typhlops vermicularis), retreated from Central Europe during
Lower Pleistocene, due to climatic deterioration.
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’ NYMPHAEA XXII1— -
’ Folia noturae Bihariae XXV 93—116 Oradea, 1937

NEW EXCAVATION AT THE LOCALITY BETFIA IX
(ROMANIA, BIHOR COUNTY)

by
JANGS HIR! and MARTON VENCZEL®

Abstract, Betfia is lecated 9 km from the city Oradea in Romania. The fissure-
filling system of the local limestone quarry has produced remarkable vertebrate
faunae for nearly 109 years. The study of the localitics was initiated by Tivadar
Kormos and later the ficld activity was continued by Miklos Kretzoi, Lllena Terzea
and Tibor Jurcsak. The best known findvoint Betfia IT gave the original type-fauna
of the biochronological Biharian unit.

In 1994—1996 Marton Venczel re-excavated the locality no. 1X and collected
two rich faunae. The valuation of the newly collected assemblages and the ela-
boration of his newly collected Allophaiomys materials are given,

Key words: Rodentia, Arvicolidae, Early Pleistocene, Biharian, Systematics.

Introduction

The locality complex of Betfia was studied since year 1904. The ex-
cavations were primary cffected by Hungarian palcontologists (Kormos,
1914, Kretzoi 1941a). The ’classic’ localities Betfia 2 and Betfia 4 produced
a row of new species (Méhely 1914, Kormos 1930, 1932, Schaub 1930) and
this fauna was described as the type- locality of the biochronological unit
Biharium (Kretzoi 1941 b). From the sixties the sampling and the elabo-
ration were continued by Terzea (1973, 1984, 1991, 1992, 1995) and Terzea
& Jurcsak (1967, 1968, 1976). They described a new series of localities
(Betfia V—Betfia XIII). The locality no. IX was first published by Ter-
zea (1988) as well with a rich Allophaiomys material (946 ml) determi-
ned as Allophaiomys pliocaenicus pliocaenicus. Ruiz Bustos (1993) iden-
tified Allophaiomys deucalion in the fauna on the basis of his special ena-
mel unit analysis that he applied to Terzea’s figures.

In 1994 Venczel re-excavated the locality and found a rich micro-
vertebrate fauna (Betfia IX/B) with an abundant series of Allophaiomys

! Municipal Museum of Pasztd, 3060 Paszté, P.O. Box 15. Hungary.
2 Tarii Crisurilor Muscum, B-dul Dacia 1—3, 3700 Oradea. Romania.
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molars. In 1995 he found a terra rossa layer (Betfia IX/C) under the
brecciform sediment of IX/B (Fig. 24). The faunas of the two layers
strongly differ in the paleoecological picture. The material of IX/B is
a normal ,,Allophaiomys fauna* with the dominancy of steppe elements.
1X/C showes a dense forested paleoenvironment (Tab. 2., Tab. 3., Figs. 25.,
26), with the dominancy of Apodemus, Pliomys and glirids. Among the
Middle Europcan Late Villinyian and Early Biharian vertebrate faunas
this composition is unique. There are other interesting questions too:
e.g. why the frequency of Clethrionomys is so low in this forest fauna?
Why the frequency of Ungaromys is higher in IX/C than in IX/B, though
this genus is regarded as an Asian-origin steppe-element?

The amphibians and reptiles

The fossil herpetofauna of Betfia IX/B and Betfia IX/C consist off
about 7000 bone remains, belonging at least to 22 different taxa (sce
Table 1))

Table 1

Amphibians and reptiles from Betfia 1X (with minimum pumber of individu:ls)

Specics Betfia IX/B Betfia IX/C

Hyncbiidae indet.
Triturus of. T. cristatus
Triturus cf. T. vulgaris
Bombina cf. B. bombina
Pelobates fuscus

Bufo bufo

Bufo viridis

Hyla cf. H. arlorea
Rana sp.

Rana temporaria
Emys. sp.

Lacerta cf. L. agilis
Anguis cf. A. fragilis
Pseudopus pannonicus
Scolecophidia indet.
Coluber viridiflavus
Coronella austriaca
Elaphe cf. paralongissima
Elaphe quatuorlineata
Natrix natrix

Natrix tesselata

Natrir sp.

Vipera ammodytes
Vipera sp.

—
l OO CD
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The most common element among the amphibians of the Betfia
IX/B is Pelobates fuscus (Pe.) while among the reptiles Lacerta cf. L. agi—
lis (La.). Coronella austriaca (Ca.) has been recorded in somewhat in-
creased number too (Fig. 1 and Fig. 2). The dominance of the above
mentioned forms suggests a stepp dominated palecenvironment with
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Fig. 1. The frequency of amphibians (% Betfia IX/B and Betfia I1X/C.
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Fig. 2. The frequency of reptiles (94) in Betfia 1X/B and IX/C.
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Mimomys Ind#arent Miciotus
Fig. 3. The distribution of the Allophaiomys ml enamel patterns in Betfia
IX/C and IX/B.
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water source, indicated by the presence of elements which prefer aquatic
cnvironments, (e.g. Triturus (Tr.), Bombira (Bo.), Rana (Ra.) and Natrix
(Na.). The presence of the thermophilous elements (Coluber (Co.) and
Elaphe (El)) are insignificant in the material.

The Betlia 1X/C locality yiclded a more diverse herpetofauna, which
prokable was living in a mild and relatively humid climate, indicated
by the relatively high number of forms preferring woodlands or forests,
as well as forms closely associated with aquatic environments (e.g. Tri-
turus, Bufo bufo, Hyla cf. arborea, Rana sp., Anguis fragilis (An.) Na-
trix sp. The presence of an increased number of thermophilous species
are significant too (Pseudopus pannonicus, Coluber viridiflavus, Elaphe
cf. E. paralongissima, FE. quatuorlineata, Vipera ammodytes). A unique
character of the deposit is given by the presence of two groups (Hyno-
biidae and Scolecophidia), for the first time recorded in the Quaternary
of Central Europe (Table 1). The Hynobiidae are characterized by amphi-
coelous vertebrae, with the spinal nerves exiting intervertebrally in both
the precaudal and caudal vertebrae (Estes, 1981). The Scolecophidians
have been recorded on the basis of minute vertebrae, devoid of neural

spine and haemal keel, and having undivided synapophyses (Szynd-
lar, 1991).

The Allophaiomys material

Betfia IX/B produced 1219 intact lower ml and 359 upper M3 molars.
Up to the present we have 108 lower m! and 43 upper M3 intact molars
from Betfia IX/C (In Tab. 2. we indicated the sum of the intact ml molars
and the anteroconids of incomplete molars).

The methods of the investigations

The metrical study of the ml molars is based on the measurements
and ratios of van der Meulen (1973, fig. 22). The measurements and ratios
of the M3 molars is after Nadachowski (1990, fig. 1.). The determination
of the morphotypes of ml and M3 molars is after Rabeder (1981, 1986).
On the basis of the extremely rich material we could study the parame-
ters and ratios of the ml molars not only in the complete materials of
B IX/B and B IX/C, but in five detached morphotype-groups as well
Figs. 4., 6.):

— A group: morphotypes mimomys, deucalion, latilaguroides

— B group: morphotypes laguroides, superlaguroides

— C group: morphotypes pliocaenicus, superpliocaenicus

~— D group: morphotypes collolaguroides, protonivalis, conivalis, ni-

valinus

— E group: morphotypes praehintoni, eoratticeps, ratticepoides,

eomalei, protarvalidens.

Results

The results of the investigations are given in the Figs. 3—27. and in
the Tabs. 2--5.

https://biblioteca-digitala.ro



«

New excavation at the locality Betfia 97

Comments and discussion

Terzea (1988) determined the Microtus assemblage of Betfia IX as
Allophaiomys pliocaenicus pliocaenicus. The material of the new collec-
tion has a mixture of A. deucalion and A. pliocaenicus characters. The
evidences of this statement arc the following:

1. All 3 types of the enamel differenciacion were found, with the
dominancy of the undifferentiated enamel pattern (Fig. 3.).

2. The frequency of the ml morphotypes is bimodal,, because the joint
dominancy of the deucalion and the pliocaenicus types (Fig. 4.).

3. In the distribution of the M3 morphotypes of Betfia IX/B the
mpara“-types are very frequent (with confluent T2 and T3 (Figs. 9, 21,
22, 23). ‘

" 4. The distributions of the ml L values are not normal. (Fig. 5.). In
the class 2.695—2.775 there are small secondary maximums, which is
caused by the bimodal distribution of the morphotype-group A (Fig. 6.).
(In Betfia IX/C the curves are not so ,nice“, because the sample is not
so rich.) The class 2.695-—2.775 refers to the L mean value of Allopha-
tomys deucalion (2.747) in Villany 5 (van der Meulen, 1974).

5. The ranges of the a/L. values are unusually wide related to other
Middle European Allophaiomys materials, especially in Betfia IX/B
(Fig. 10.). Among the distribution of the ml a‘L values of the 5 morpho-
type-groups only the A and C groups produced 2 normal curves (Fig. 8.).
The curves of B, D, E groups fit better to the distribution of the C group.
For this reason we gave the paramethers of the A group and of the B—E
groups in Tabs, 2., 3. separately.

How can we value these two materials? Are these results caused by
the coexistence of two taxa, transitional status between Allophaiomys
deucalion and Allophaiomys pliocaenicus or a special evolutionary situa-
tion? In this moment we can not outclose the possibility of the coexis-
tence of two taxa refering to the A and B—E groups. The means of the
af/L values of our materials are a bit higher in the A morphotype-groups
too than the typical A. deucalion materials (van der Meulen, 1974, Fejfar-
Horacek 1983) (Fig. 8.).

The presence of a special evolutionary line is a real possibility too.
The possible evidence of it is clear on Fig. 11.

In the evolution of the European Allophaiomys the most important
trend is the more lenghtened and more complicated ACC of the ml molars
(van der Meulen, 1972, Agusti 1991), mirrored in higher a/L values and
higher frequencies of the more complicated morphotypes. From Betfia
IX/C to Betfia IX:'B the most characteristic trend seems to be the shor-
tening of the L values. The increase of the a 'L ratio is neither expressed
in the complet materials and nor in the morphotype-groups.

Related to the determination of the biostratigraphical position of
the two faunae the most important facts are the next:

1. the Villanyian faunal elements Mimomys pliocaenicus, Villanyia,
Borsodia are completely missing, and only Ungaromys was found. It
means that Betfia IX/B is vounger than the Late Villanyian faunas of
Kadzielnia 1, Kamyk, Kolinany 3, Mokra, Kielniky 3a.

https://biblioteca-digitala.ro



45

448

Fig. 4. The distribution of the Allophaiomys ml morphotypes in Betfia IX/C and IX/B.
Explanation:

M: Mimomys, D: Deucalion, LL: Latilaguroides, LG: Laguroides, SL: Superlaguroides, CL: Collolaguroides, P: Plio-
caenicus, SP: Superpliocaenicus, EN: Eonivalis, PN: Protonivalis, PH: Praehintoni, ER: Eoratticeps, EM: Eomalei, PA:

Protarvalidens.
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Fig. 5. The distribution of the Allophaiomys ml L values in Betfia I1X/B (total material).
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Fig. 6. The distribution of the Allophaiomys ml L values in Betfia IX/B (refers to the five morphotype-groups).
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Fig. 7. The distribution of the Allophaiomys ml a/L values in Betfia IX/B (total material).
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Fig. 9. The distribution of the Allophaiomys M3 morphotypes in Betfia IX/C and 1X/B. Explanation: PRS: Protosim-
plex, PS: Prosimplex, PPS: Paraprosimplex, SX: Simplex, PSX: Parasimplex, PRO: Protooeconomus, PO: Praesoeco-
nomus, CX: Complex: PCX: Paracomplex, ACX: Articomplex; 1B: Ibericus.
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Fig. 10. Comparision of the means and the ranges of the a/L values of some
Furopean Allophaiomys popuilations.
The data are after Fejfar & Horacek (1983), Van Der Meulen (1973,
Rabeder (1981).
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Fig. 11. Comparision of the mean L and the mean a/L. values of some Euro-
pean Allophaiomys populations. The data are after Agusti (1991), Fejfar &
Horacek (1983), Van Der Meulen (1973, 1974), Rabeder (1981), Explanation.
1: Mokra 1/1—2, 2: Villany 5, 3: Mokra 1/3, 4: Mokra 1/1—3, 5: Kolinany 3,
6: Betfia IX/C total, 7: Betfia IX/C morphotype-group A, 8: Betfia IX/C
morphotype-groups B-C-D-E, 9: Betfia 1X/B total, 10: Betfia IX/B morpho-
type-group A, 11: Betfia I1X/B morphotype-groups B-C-D-E, 12: Vcelare
3B/1, 13: Vcelare 4A/7, 14: Deutsch-Altenburg 22, 15: Deutsch-Altenburg 2C1,
16: Betfia 2, 17: Chlum, 18: Deutsch-Altenburg 4B, 19: Holstejn, 20: Vcelare
4D, 21: Monte Peglia 63, 22: Monte Peglia 8, 23: Monte Peglia 3, 24: Venta

Micena, 25: Bagur 2, 26: Barranco de los Conejos, 27: Cueva Victoria.
The arrows show the evolutionary trend from Betfia 1X/C to Betfia IX/B.

https://biblioteca-digitala.ro



14

106 Janos Hir, Marton Venczel
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Fig. 13.
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Fig. 14.
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Figs. 12—15. Allophaiomys ml molars from Betfia IX.
12: B IX/B, no. 414, morphotype: deucalion, L=3.0, a/LL=0,378
13: B IX/B, no. 1019, morphotype: deucalion, 1.=2,925, a/L.=0,368
14: B IX/C, no. 1—2/6, morphotype: deucalion, L.=2.675, a/L=0.35
15: B 1X/C, no. 3/10, morphotype: pliocaenicus, L=2.18, a/L.=0.442
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Tmm

Figs. 16—19. Allaphaiomys m 1 molars from Betfia [X.
16: B I1X/B, no. 1153, morphotype: pliocaenicus, LL.=2.324, a/L.=0.385
17: B I1X/B, no. 1024, morphotype: protonivalis: .=2.775, a/L=0.44
18: B IX/B, no. 468, morphotype: protarvalidens, 1.=2.59, a/LL.=0.454
19: B IX/B, no. 736, morphotype: praehintoni, L.=2.52, a/L.=0.425
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Fig. 21.

R ST O AR

1 mm

Figs. 20—23. Allophaiomys M3 molars, Betfia IX.
20: B IX/B, no. 30, morphotype: protosimplex
21: B IX/B, no. 34, morphotype: paraprosimplex
22: B 1X/B, no. 65, morphotype: protoeconomus
23: B 1IX/B, no. 31, morphotype: parasimplex
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Fig. 24. The section of the locality Betfia I1X.

I1X/B: brecciform, partially cemented pale red cave sediment
IX/C: bright red, non cemented terra rossa.
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21 New excavation at the locality Betfia 113

2. the evolutionary status of Allophaiomys material is similar to
Vcelare 4af7, but more primitive than Deutsch Altenburg 2cl, Betfia 2,
Chlum, Deutsch Altenburg 4b, Holstejn and Vcelare 4d. It means, that
Betfia IX is a Typical Early Biharian fauna (Fig. 27.). In this question
the authors agree with Terzea (1995).

The valuation of the new Allophaiomys materials from Betfia needs
further investigations, especially a higher levelled statistic analysis. Ano-
ther important task is the geochronological correlation of the Betfia
IX/C fauna, because it refers to a mild and wet climatic event during the
Lower Pleistocene. The detailed analysis of the different systematic
groups (glirids, Apodemus, Mimomys, Pliomys) will be given in separate
papers in the future. The sampleing of the 1X/C locality was continued
in 1996.

Table 2
The list of the leporid and rodent material from Betfia I1X
(with numbers of individuals)
new excavation
Terzea (1988)

1X/B 1X/C

Muscardinus sp. 4 5 174
Eliomys sp. —_ 14
Dryomys sp. — 2 —
Glis sackdillingensis — 4 47
Spalax sp. 4 2 —
Citellus primigenius 4 3 —
Sicista sp. 4+ 69 1
Apodemus sp. 4 77 429
Allocricetus ehiki — 1 —_
Cricetus nanus 4 63 2
Cricetus praeglacialis 4 — —
Ungaromys nanus — 1 19
Mimomys pusillus -+ 675 169
Mimomys tornensis + 2 2
Mimomys sp. + 2 2
Pliomys episcopalis -+ 22 345
Clethrionomys sp. + 25 1
Lemmus sp. — 1 —
Allophaiomys pliocaenicus 939 — —
Allophaiomys cf. pliocaenicus — 1750 108
Lagurus prepannonicus 735 — —
Lagurus pannonicus — 1399 57
Lagurus arankae — 448 36
Ochotonu sp. 4+ 1 —
Hypolagus brachygnathus 4+ 1 —
Total: — 4553 1406
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Table 3
Measurements and ratio data of Allophaiomys ml molars from Betfia IX/B
total material
L a w b c a/L b/w c/w
N 1219 1220 1207 1217 1217 1219 1206 1207
Min 1.918 0.77 0.588 0.014 0.014 0.335366 0.014286 0,017241
Max 3.025 1.323 1.924 0.84 0.28 0.494118 0.448276 0.344828
X 2.509725 1.068566 0.86384 0.197563 0.16804 0.426332 0.228156 0.195865
SD 0.175218 0.087292 0.081002 0.065206 0.039484 0.025081 0.068452 0.017535
950/0 k.i
(+ —) 0.002683 0.00984 0.0019 0.004572 0.003665 0.002219 0.001409 0.003865
morphotype-group A
L a w b c a’L b'w c'w
N 322 323 323 24 224 322 321 326
Min. 1.96 0.77 0.14 0.112 0.028 0.33536G 0.140625 0.029412
Max. 3.0 1.274 1.924 0.84 0.28 0.171338 0.448276 0.344828
X 2534651 1.028737 0.802015 0.248262 0.180:193 0.406236 0.298507 0.201111
SD 0.17553 0.078363 0.09428 0.064932 0.04465 0.022516 0.06189 0.052382
950/, k.i.
(+— 0.019202 0.008559 0.010314 0.007081 0.004869 0.001265 0.006781 0.005695
morphotype-groups B-C-D-E
L a w b c a’l b'w c'w
N 896 897 885 894 894 896 884 885
Min. 1.618 0.84 0.588 0.014 0.014 0.218392 0.014286 0.017241
Max. 3.025 1.323 1.882 0.378 0.28 0.494118 0.427273 0.326923
X 2.499474 1.0828 0.849121 0.179221 0.163683 0.433535 0.211687 0.194175
SD 0.174195 0.08587 0.074553 0.054738 (.036485 0.02188 0.062694 0.045638
950/, k.i.
(+ ) 0.011412 0.065623 0.004915 0.00359 0.002393 0.001433 0.004155 0.003009
Table 4
Measurcments and ratio data of Allophaiomys ml molars from Betfia 1X/C
total material
L a w b c a’L b/w. cw
N 108 117 117 117 117 108 117 117
X 2.1 0.882 0.7 0.091 0.07 0.250654 0.112069 0.080645
Min. 3.0 1.302 1.05 0.448 1.182 0.475472 0.457143 1.206122
Max. 2583991 1.095709 0.886325 0.233197 0.178624 0.423223 0.263554 0.201871
SD 0.199075 0.094509 0.072684 90.063536 0.10078 0.026158 0.065266 0.103859
959/, k.i.
(+—) 0.037721 0.017199 0.013227 0.011562 0.01834 0.004957 0.012367 0.012367
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Table 4 (continued:

morphotype-group A

L a w b c a’L b/w c/w
N 57 58 59 59 59 57 57 57
Min. 2.212 0.882 0.77 0.154 0.07 0.350654 0.173333 0.115942
Max. 3.0 1.246 1.05 0.448 1.182 0.451977 0.457143 1.206122
X 2599263 1.061707 0.902559 0.261102 0.189542 0.409186 0.290021 0.211649
SD 0.194139 0.094929 0.070008 0.05851 0.137673 0.023206 0.055859 0.141853
959/, k.i.
(+ —) 0.036786 0.017275 0.01274 0.010865 0.025054 0.006148 0.0108 0.010584

morphotype-groups B-C-D-E

L a w b c a/L b/w c/w
N 51 59 58 58 58 51 60 60
Min. 21 0.91 0.7 0.091 0.084 0.386364 0.112069 0.080645
Max. 3.0 1.302 1.05 0.322 0.224 0.475472 0.392857 0.288462
X 2566922 1.129136 0.86981 0.20481 0.167517 0.438911 0.237984 0.192425
SD 0.205022 0.081946 0.072207 0.055732 0.033682 0.019634 0.06314 0.043922
950/, k.i.

+ =) 0.038848 0.014913 0.011798 0.010349 0.006255 0.005201 0.012208 0.008492

Table 5

Measurements and ratio data of Allophaiomys M3 molars from Betfia
IX/B and 1X/C

Betfia IX/B Betfia 1X/C

L p p/L L p p/L
N 359 369 359 43 43 43
Min. 1.34 0.532 0.326531 1.4 0.532 0.339286
Max. 2.058 1.008 0.598291 1.932 0.854 0.48538
X 1.684911 0.731972 0.4345 1.675488 0.716512 0.427518
SD 0.111517 0.071787 0.032188 0.123514 0.071589 0.02682
95/, k.i.
(+ —) 0.011552 0.007436 0.003334 0.038117 0.022093 0.008277
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PREZENTA IN PREMIERA A UNOR
POTAMOGETONACEAE IN CAMPIA
CRISANA DE NORD

PETRU BURESCU*

Incepand cu anul 1993 luna august si pina in anul 1995 luna septem-
brie, am rccurs la efectuarea unui studiu floristic in nord-vestul Roma-
niei, interfluviul Crisul Repede-—Somes, in care am urmarit evidenticreca
taxonilor vegetali, respectiv elucidarea variabilitatii si diversitatii floris-
tice a speciilor de plante carc formeaza vegetatia acvatica si palustra a
lacurilor, baltilor, mlastinilor si canalelor din aceasti regiune. Cu aceasta
ocazie am identificat ca vegetand submers pe fundul lacurilor, baltilor
si canalelor explorate, circa 16 specii de hidrofite apartinind la familia
Potamogetonaceae. Conform bibliografiei studiate (2, 3, 4, 5, 6, 8, 9, 10,
11, 13, 14, 15, 16, 25), dintre acestea un numar de 3 specii, numite Po-
tamogeton Hornemanni Koch., Potamogeton lucens L. var. ovalifolius
Hert et Koch. si Potamogeton lucens L. var. acuminatus Schumach., nu
au fost semnalate pana in prezent in acest teritoriu, constituind deci ele-
mente floristice de noutate pentru flora din acest tinut geografic al tarii.
Afirmatia noastra se bazeaza si pe lucrarile de referinta elaborate pana-n
prezent de catre cei care au intreprins studii de flora sau de vegetatie in
aceastd parte a tarii: Iuliu Prodan 1956, (14), Resmerita 1., Sparchez Z.,
Csaros St. 1967, (15), Karacsonyi C. 1980, (3, 4, 5) si altii.

In scopul cunoasterii corologiei acestor cormofite acvatice prezen-
tdm pe scurt caracterele ecologice si geografice. Pentru speciile care nu
sunt descrise in flora Romaniei facem si o succinta descriere morfologica
insotitd de desene originale.

1. Potamogeton coloratus Vahl. in Hornem. sin. Potamogeton hor-
nemanni Koch., plansa III, desen reprodus dupad flora Romaniei, vol. XI.

Aceasta planti am gasit-o timp de doi ani consecutivi (1994, august
si 1995, septembrie) ca vegetadnd in apele stitatoare din Lacul Vaida, La-
cul Popilor, Lacul Csilagos din Campia Barcaului, judetul Bihor.

Este o hidrofita submersd cosmopoliti ce se fixeazd de substrat cu
un rizom relativ scurt, are o tulpind lunga de 0,5—1 m, groasid de 2—
4 mm, slab ramificatd. Frunzele sunt memkranoase transparente, roscat
colorate cu o nervatiune reticulata cu marginile netede si de doua feluri.

Cele submerse sunt inguste lanceolate cu limbul lung de 8—10 cm,
si lat de 2—3 cm. Cele natante sunt ovale lungi de 6—8 cm, late de 3—
4 cm, cu marginea netedd uneori usor ondulatd i cu un petiol de doua

* Universitatea Oradea, Facultatea de Protectia Mediului, str. Gen. Maghcru
nr. 26.
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Plansa II1

Fig. 1. Planta matura — Potamogeton coloratus Vahl, in Hernem. Desen comparativ
dupa Flora Romaniei.

Fig. 2. Floare marita.
Fig. 3. Fruct marit.
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ori mai scurt decat limbul. Prezinti {lori bisexuate tetramere grupate
intr-un spic zvelt de 3 mm. Caracterul taxonomic esential in identifica-
rea exacta a speciei il constiuie forma si marimea fructului. Fructele
sunt nucule mici, lungi de 1—1,5 mm, comprimate lateral cu o carena
de forma obtuzd pe partea dorsald, cu un rostru scurt usor incovoiat.

Statiunea

Bazat pe rezultatele analizelor chimice efectuate de catre noi, mediul
natural de viata il reprezinta apele statitoare dulcii sau salcii cu o sa-
linitate cuprinsa intre 0,5---1 la mie si o transparenti redusd, avand un
pH cuprins intre 7—8,5, din lacurile eutrofe cercetate.

Corologia

In ceea ce priveste arealul geograflic, Potamogeton coloratus Vahl,,
sin. Potamogeton Hornemanni Koch., este o planta sporadici, de aceea
datele prezentei si raspandirii ei in Roméania sunt putine si dulioasc. Ast-
fel Schur F.P.J. (1799—1878) a descris aceastd planti in ,,Enumeratio
plantarum Transsilvaniae ... Vindobonae (1866), 632% sub numele Pota-
mogeton Hornemanni Mey ca fiind intalnita in Transilvania la Cluj, Si-
biu si Sandominic, dandu-i ca sinonime pc Potamogeton coloratus Horn.
si Potamogeton plantanigeum Du Croz.

Simonkai (Simkovics) L. (1851—1910) in ,,Enumeratio florae Transil-
vaniae vesculosae critica Budapest (1887), 510%, a exclus in mod catego-
ric prezenta acestei specii in flora Transilvaniei.

Prodan 1. (1875—1959) in ,Flora pentru determinarea si descrierea
plantelor ce cresc in Romania, ed. II Cluj (1939), 33% o mentioneazi to-
tusi, iar Javorka S. (1883—1961) in ,,Magyar Flora (Flora Hungarica) Bu-
dapesta (1924—1925), 420%, o considera ca fiind dubioasa.

In flora Romaéniei vol. XI pag. 63, 64, este amintiti sub numele de
Potamogeton coloratus Vahl. f. rotundifolius M. et K. Deutschl. Fl. (1823),
843, ca fiind prezentd in sud-vestul tarii la Ogradena lingi Eselnita (Or-
sova), conform So6 R., in Fedde Rep XLV (1938), 291.

Noi am gisit aceasta planta pe teritoriul judetului Bihor, in lacurile
Santimbreu, Popilor si Stelutei (Csilagos), din Campia Crisana de Nord,
ca fiind primele si unicele localitati din Campia de Vest pina in prezent
unde vegeteaza aceasta hidrofita.

La Muzeul Tarii Crisurilor, in Herbarele Sectiei de Stiinte Naturale,
am gasit aceastd specie sub formd conservati in anul 1856 in catalogul
,,Der natrselbstdruck Constantin von ... Tab. 194 WIEN 1856.

In Europa, Potamogeton coloratus Vahl. sin. Potamogeton horne-
manni Mey., este de asemenea sporadicd, fiind descrisa in Flora Dane-

marcai Vahl. in Hornem. si in Synopsis Florae germanicae et helveticae
ed. I (1837) 674, de catre Koch W. D. J. (1771—1849).

2. Potamogeton lucens L. var. owvalifolius Mert. et Koch, desen
plansa IV, original.
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Planga IV

Fig. 1. Plantda matura — Potamogeton lucens L. var. ovalifolius Mert. et Koch,
desen original.

Fig. 2. Floare bisexuata tetramera.
Fig. 3. Fruct matur nucula.
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[$1]

Aceastd plantd am gasit-o timp de doi ani (1994—1995) ca vegetand
pe fundul apei din lacul Santimbreu, judetul Bihor din Campia Barcau-
lui. Este o hidrofita submersi de origine asiaticd, avand un rizom lung
si gros ce se continua cu o tulpind lunga de 0,50—0,80 m, groasda dec
2—3 mm, abundent ramificata, avand toate frunzele submerse de forma
oval alungite, eliptice lungi de 7—8 cm, late de 2-—2,5 cm, ascutite la
ambele capete, cu marginea neteda sau usor ondulatd, cu nervuri trans-
versale si cu varful limbului scurt mucronat. La baza frunzei se afla sti-
pelele persistente, lungi de 2-—3 cm, prevazute cu cite doua nervuri. Flo-
rile sunt bisexuate, tetramere, verzui grupate intr-o inflorescentd de ti-
pul unui spic terminal emers si lung de 5—6 cm. Fructul este o nucula
de forma circulara comprimat lateral, cu o carena micd pe partea dor-
sald, cu un rostru scurt si ascutit dispus la capatul terminal.

Statiunea

Conform datelor obtinute de noi prin analiza chimica a apelor, me-
diul natural si favorabil de viata al acestei plante, il constitue apele sta-
titoare dulci pana la cele salmastre oligohaline avand o salinitate cuprinsa
intre 0,5—3 la mie. Aceste ape corespund lacurilor eutrofe si oligotrofe
relativ limpezi, usor transparente aviand un pH cuprins intre 7—8,9, ce
definesc caracteristica biotopului cercetat de catre noi.

Corologia

Conform literaturii de specialitate si de referinta consultata (1, 2, 4, 5,
7, 8,9, 10, 11, 12, 13, 16, 18, 21, 22, 24, 25) Potamogeton lucens L. var.
ovalifolius Mert. et Koch este descrisd ca fiind prezenta in Romania
numai in Delta Dunarii, localitatile Letea, Sulina si Caraorman. Noi am
identificat si semnalam prezenta acestei specii in Lacul Santambreu lo-
calitatea Salard, judetul Bihor din Campia Barcaului, ca fiind prima si
unica localitate din Crisana respectiv din Campia de nord Vest, pana in
prezent.

Rispandire generala

Potamogeton lucens L. var. ovaliufolius, este o planta de origine
asiatica, raspanditi astdzi pe glob incepand din Asia, Europa, Africa de
nord si pana in America de nord.

3. Potamogeton lucens L. var. acuminatus Schumach., desen plansa V,
original.

Planta a fost tinutd sub observatie timp de doi ani (1994, 1995), pe
care am intalnit-o ca vegetind submers in apele lacului Siantimbreu din
Campia Barciului judetul Bihor.

Este o hiodrofiti submersd de origine asiaticia ce prezinti un rizom
lung si gros cu radacini la noduri, o tulpina lungi de 60—70 cm, groasa
de 2 -3 mm slab ramificati pe care noi am identificat trei tipuri de
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Plansa V

Fig. 1. Plarta matura — Potamogeton lucens 1.. var. acuminatus Schumach desen
original,
Fig. 2. Floare bisexuati tetramera,
Fig. 3. Fruct matur nucula.

https://biblioteca-digitala.ro



Prezenta in premicerd a unor Potamogetonaceac 123

frunze. In varful tulpinei se afla frunze oval lanciolate, lucioase, plane,
netezi, lungi de 7—8 cm si late de 2 cm, cu nervuri transversale atcnuate
intr-un petiol scurt. Frunzele de pe etajul mijlociu sunt mai inguste, late
de numai 2 c¢m, dar mai lungi, ajungind pana la 10 ¢m, terminate la
varf cu o arista lunga de 2,5 cm. Frunzele din etajul inferior, respectiv de
la baza tulpinii au regresat, mergdnd pdna la reducerea lor la o simpla
nervura mediana lunga de 9 cm. Florile sunt biscxuate, tetramere, verzui,
grupate intr-un spic terminal si emers. Fructul este o nucula de forma
aproape circulara avand o creasti mica pe partea dorsala si un rostru
scurt la capatul terminal.

Statiunea

Conform analizelor efectuate de céitre noi, mediul de viata pentru
aceasta planta il constitie apele dulci cu o salinitate intre 0--0,5 la mie,
precum si cele salmastre cu o salinitate redusa totusi cuprinsa intre
0,5—3 la mie. Aceste ape recoltate din biotopul analizat au un pH alca-
lin, sau sunt usor neutru ce caracterizeaza apele statitoare din lacurile
eutrofe si oligotrofe de pe cuprinsul Campiei Barcaului.

Corologia

Consultind literatura de referinta (2, 4, 7, 8, 9, 10, 11, 12, 13, 16,
18, 20, 21, 24, 25) Potamogeton lucens L. var. Schumach,, este citata ca
fiind raspanditia la noi in tara, in Delta Dunarii si Campia Romana. In
Transilvania nu a fost citatd pana in prezent. Lacul Santimbreu din
comuna Salard judetul Bihor, fiind deci panid in prezent prima si unica
localitate din Crisana respectiv Cimpia de nord-vest unde vegeteaza
aceasta specie.

Raspandire genecrala

Aceasta helohidatofita isi are originea in continentul Asia de unde
s-a extins si si-a largit arealul ajungand pana in Europa, Africa de nord,
America de nord.

Concluzii

1. In lacurile de acumulare si protectie de pe cuprinsul Campiei Cri-
sene de nord, noi am identificat trei plante helohidatofite: Potamogeton
coloratus Vahl. in Hornem., Potomogeton lucens L. var, ovalifolius Mert,
et Koch, Potomogeton lucens L. var. acuminatus Schumach, care s-au
dovedit a fi specii noi pentru Crisana si rare in flora Romaniei.

2. In ceea ce priveste corologia celor trei taxoni de hidrofite sub-
merse: Potamogeton coloratus, Potamogeton lucens L. var. ovalifolius,
Potamogeton lucens L. var. acuminatus pe teritoriul Romaniei cat si in
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Eurasia, sunt necesare inca efectuarea de cercetdri care sid permitd sta-
bilirea centrului de distributie si a limitelor arealului geografic.

3. Pe aceastd baza sa se treacd apoi la intocmirea unor harti arealo-
gice privind distributia geografica a celor trei fitotaxoni pentru a ne pu-
tea edifica mai bine asupra fenomenelor de variabilitate si plasticitate
ecologicdd a acestor specii in competitia lor pentru acapararea de noi te-
ritorii cu ape statitoare sau lin curgitoare caracterizate prin conditii de
viatd similare sau schimbate fata de cele din centrul biogenetic de origine.

4. In urma modificarii biotopului in Campia Crisana de Nord, vege-
tatia acvaticd si palustra s-a restrans in favoarea plantelor de cultura,
cu toate acestea conform bibliografiei (3, 4, 5, 6, 11, 14) baltile, lacurile
si terenurile mlistinoase care au mai ramas addpostesc numeroase specii
de plante dintre care uncle sunt considerate raritati: Dryopteris thelipte-
ris, Hottonia palustris, Stratiotes aloides, Triglochin palustris, Alisma
gramineum Gmel. var. angustissimum A. et G., Alisma gramineum Gmel.
var. terrestre Gliick, Sagittaria sagittifolia L. f. vallisnerifolia (Coss. et
Germ.) Topa Sagittaria sagittifolia L. f. gracilis, Bolle, Sagittaria sagitti-
folia L. f. heterophylla (Schreb.) Bolle, Sparganium erectum L. ssp. ne-
glectum (Beeby) Sch. et Thell, Dichostylis micheliana (L.) Nees, Zanni-
chellia palustris L. var. aculeata (Schur. E. Topa).

UNE PREMIERE SUR LA PRESENCE DE CERTAINS
POFAMOGETONACEAE DANS LA PLAINE CRISANA DE NORD

(Résumg)

Entre 1993—1995 j'ai fait une étudce sur la flore du nord-ouest de la Rouma-
nie, dans la region située entre les riviérs Crisul Repede et Somes. Dans cette
étude je me suis fixé comme but la mise cn évidence des epéces de plantes qui
forment la veégétation aquatique des lacs, des étangs des marécages se trouvant
dans cette partie du pays.

A cette ocasion j’ai identifie sur le fond du lac Vaida (Santimbreu) du dépar
tament de Bihor, plusieurs espéces de la famille de Potamogetonaceae, dont trois
les helohidatophytes: Potamogeton coloratus Vahl. (Potamogeton hornemanni Koch.),
Potamogeton lucens L. var. ovalifolius Mert et Koch., et Potamogeton lucens L. var.
acuminatus Schumach, n'ont pas été signalées jusqu'a present sur ce territoire ce
qui signifie une nouveauté pour la flore du nord-ouest de la- Roumanie.

Pour leur identification j’ai décrit en bref les caractéristiques taxonomiquos.
morfologiques, écologiques et geografiques.
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PREZENTA INEDITA A UNOR HELOHIDATOFITE
IN CAMPIA SOMESULUI

de
PETRU BURESCU"*

Efectuind studii privind vegetatia acvatica si palustra din nord-ves-
tul Romaniei, Campia Erului, Campia Ecedea, Campia Careiului si Campia
Somesului pe intervalul anilor 1994, 1995, am identificat vegetand sub-
mers in apele lacurilor si baltilor doua specii de hidrofite cosmopolite pe
nume Zannichellia palustris ssp. pedicelata. Wahlbg. et Ros. si Zannichel-
lia palustris L. var aculeata (Schur) E. Topa, nesemnalate pana in prezent
in mediul natural de pe aceste tinuturi, desi am consultat mai multi au-
tori cu lucrari de referinta in acest sens (1, 2, 4, 5, 7, 8, 9, 11, 13, 14, 10,
18, 19, 21, 23).

Pentru recunoastcre prezentam caracterele taxonomice morfologice,
ecologice si geografice in baza carora acesti fitotaxoni sunt incadrati la
unitatile taxonomice supraspecifice corespunzatoare.

1. Zannichellia pedunculata Rchb. (Z. palustris L. ssp. pedicelata
Wahlbg. et Rosen). Desen plansa I dupa Flora Romaniei vol. XI. Este o
hidrophyta submersa pe care am gasit-o pe fundul apelor Lacului Sala-
cea si baltilor aferente canalului Valea Ierului ce striabate de la Nord spre
Sud Campia Ierului. Este o plantd monoica cu un rizom repent subtire,
si o tulpina filiforma lunga de circa 20—40 cm, foarte ramificata, cu rada-
cini adventive la noduri. Frunzele de un verde intens, cite 2—3 intr-un
verticil, fara teaca, ingust liniare ca ata de subtiri, uninerve, lungi de
3—4 cm si late de 0,5--1,5 mm, plane, la varf ascutite, formecaza niste
impletituri asemanatoare algelor. Infloreste din mai pina in octombrie.
Flori unisexuate monoice, cele birbatesti fiind asezate cate 1—2 la sub-
sioara frunzelor, sunt lipsite de periant, au o singura stamina, lunga, sub-
tire terminata cu o antera mare. Florile femele lung pedicelate prezinta
un periant membranos cupuliform, ca un paharel in interiorul caruia se
afla ginecelul format din 2—6 carpele comprimate, slab dintate pe partea
dorsalad, cu stigmate late, papiloase si ondulate pe margine. Fructele nu-
cule de obicei cate doud la un loc cu un pedicel lung de 2---3 mm, cu
stilul reminescent lung cat 1/2 din lungimea fructului sau si mai lung,
stigmatul ovoidal slab dintat.

Statiunea

In ceea ce priveste factorii ecologici cum sunt: densitatea si véisco-
zitatea apei, curentii de apa, temperatura, transparenta si luminozitatea,
compozitia chimica a apei, care definesc impreunia mediul natural de

* Universitatea Oradea, Facultatea de Protectia Mediului, str. Gen. Magheru,
nr. 26.
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Fig.

1.

Planga I

Plantd maturda — Zannichellia palustris L. ssp. pedicelatq Wahlbg. et
Rosen. Desen comparativ dupa Flora Romaniei. -
I'ig. 2. Floare masculd marita,
Fig. 3. Floare femeld marita.
Fig. 4. Fruct marit.
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viata, al plantei, Zannichellia pedunculata Rchb. (Z. palustris L. ssp. pe-
dicelata Wahlbg. et Ros.), este o hidrophyta submersa care traieste in
apele stagnante din baltile si lacurile eutrofe avand 3—5 mg/l saruri
minerale In special azotati si fosfati caracterizate de un pH usor alcalin
cuprins intre 7—8,9, relativ sirace in oxigen 7,5 mg/l, putin transpa-
rente si de culoare verde brun.

Aceasta specie am gasit-o traind tot atat de bine si in apele lin curga-
toare distrofe avind 2—3 mg substante minerale la litru, mai bogate in
substante humice, care dat faptului cid sunt insolubile formeazid o sus-
pensie ce coloreazd apa in galben bruniu, fiind putin transparenta si cu
un pH neutru spre usor acid.

In ceea ce priveste salinitatea, planta prezinti o valenta ecologica
largd putind trai in ape dulci cu o salinitate cuprinsa intre 0—0,5 la
mie, in ape salmastre oligohaline cu o salinitate de 0,5—3 la mie, si in
ape salmastre mezohaline cu o salinitate de 3—8 la mie ce reprezinta
un pessimum extrem pina unde se intinde domeniul de toleranta pentru
valorile factorului ecologic, salinitatea.

Corologia

Bazat pe datele bibliografice (10, 18, 22, 23) Zannichellia peduncu-
lata Rchb. (Z. palustris L. ssp. pedicelata Wahlbg. et Rosen) a fost sem-
nalatd ca fiind prezenta in sudul Romaniei, in Cimpia Roméana in jud.
Galati, Lacul Brates in sud-vestul Romaniei in Banat la Liebling si Pa-
dureni, in Podisul Transilvaniei jud. Cluj-Fénate. In Crisana in nord-
vestul Romaniei aceasta specie a fost identificatd pentru prima data de
noi in lacul Salacea in Campia Ierului, component al cimpiei Somesene.
In Europa este cosmopolita.

2. Zannichellia palustris L. var. aculeata (Schur). sin. Potamogeton
aculeata Schur este incadrati de asemenea la genul Zannichellia L. fa-
milia Potamogetonaceae A. L. Juss. Desen plansa II — original.

Este o hidrophita submersa pe care am intilnit-o in apele Lacului
Sidlacea si Baltile Vaii Erului alaturi de Zannichellia pedunculata
Rachb,, traind in acelasi mediu de viata prezentind unele caractere mor-
fologice taxonomice comune precum si altele noi prin care se deosebeste
de precedenta. Fructele sunt tot nucule dar se deosebesc prin faptul ca
sunt grupate cate 2-—3 la un loc, sunt mai mari avidnd o lungime de
2—2.5 mm, foarte scurt pedicelate sau sesile ca urmare a faptului ci la
aceasta specie florile femeiesti sunt sesile. Fructul prezinta pe dos o
creastd dintatd usor sesizabild numitd carena, stilul aproape de lungimea
fructului, sau depasind uneori cu putin lungimea fructului.

Statiunea
In ape stagnante si lin curgitoare caracterizate prin prezenta si ac-

tiunea acelorasi categorii de factori ecologici, cu valorile descrise la pre-
cedenta, respectiv in apele dulci si salmastre.
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Plansa II

Fig. 1. Plantd matura — Zannichellia palustris L. var. aculeata (Schur.) desen
original.
Fig. 2. Floare masculd marita.
Fig. 3. Floare femela marita.
Fig. 4. Fruct marit.
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Corologia

Conform bibliografiei studiata (10, 18, 22, 23) aceasta plant3 in Ro-
mania a mai fost semnalata in Podisul Transilvaniei jud. Cluj la Some-
ser.i, Turda la Beiu, Medias la Axente Sever si Sibiu la Gusternita si ne-
semnalatd in nord-vestul Romadénici pind de cdtre noi in Campia lerului
judetele Bihor si Satu-Mare. In Europa este cosmopolita.

3. Zannichellia major Boenningh (Z. palustris L. var. major Boen-
ningh Koch).

Cu tulpina mult mai mare si mai ramificatd, cu frunzele mai late de
2 mm si mai lungi de 4,5 cm, traieste in statiuni cu ape repezi curga-
toare, nu am intalnit-o in arealul geografic cercetat, in mediul natural
cu factorii ecologici descrisi.

Concluzii

1. In lacurile de acumulare si protectie amenajate nu de mult pe
cuprinsul Cimpiei Somesene noi am identificat doi fitotaxoni apartinand
genului Zannichellia L.: Zannichellia pedunculata Rchb. sin. Zanniciellia
palustris L. ssp. pedicelata si Zannichellia palustris L. var. aculeata
(Schur.)-sin. Potamogeton aculeata Schur, ca fiind noi pentru Campia
de nord-vest si rari in flora Romaniei.

Conform bibliografiei studiate (2, 4, 5, 7, 9, 11, 13, 14, 16, 18, 19, 23),
comuna Salacea cu baltile si lacul sau de retentie fiind pana in prezent
unica localitate din Crisana si Ciampia de nord-vest unde vegetcaza
aceasta hidrofita.

2. In ceea ce priveste variabilitatea speciei Zannichellig palustris L.,
extensia arealului de raspandire, sunt necesare in continuare unele ob-
servatii si studii cu privire la interactiunea dintre planti si {itomediul
cu intreg complexul de factori ecologici in care se dezvolti, pentru a
vedea in ce masura ecostructura si variabilitatea dobandita oglindesc
adaptarea la mediul de viata.

3. Nu este exclus si elucidat pe deplin nici fenomenul de hibridare
care poate avea loc. Nu ne putem inca pronunfa cu privire la caracterele
morfologice, fiziologice, ecologice care avantajeaza planta in largirca area-
lului sau geografic, sau care sunt cele care o dezavantajeaza.

4. Sunt necesare in continuare unele studii si observatii privind
prezenta, extensia si variabilitatea fenotipici a genului Zannichellia L.
atat in Campia de vest cat si pe intreg teritoriul Romaniei.

UNE PREMIERE SUR LA PRESENCE DE CERTAINS
HELOHIDATOPIIITES
DANS LA PLAINE DE SOMES INFERIEUR

Résumé

Aprés avoir étudié trois ans de suite (1993—1995) la végétation aquatique des
lacs, des étangs et des marécages de la Plaine de I'Er du departement de Bihor,
j'ai identifié sur le fond du lac Salacea et dans les étanges de I'Er deux espéces
d’hydrophytes Zannichellia pedunculata Rchb. et Zannichellia palustris L. var.
.g.
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aculeata Schur, qui n'ont pas été signalées jusqu’d présent dans cette region. Jé
souligne gue dans la bibliographie que j'ai consultée a cet égard il n'y a pas de
références sur leur présence ici, ce qui m’a conduit 4 la conclusion que ce deux
espéces sont des éléments floristiques nouveaux pour la végétation du nord-ouest
de la Roumanie.

Pour leur identification j'ai décrit en bref les caractéristiques taxonomiques,

morfologiques et écologiques.
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PESTII SECUNDARI COABITANTI
CU SPECIILE PRINCIPALE DE CULTURA
IN CRESCATORIILE PISCICOLE
DIN CAMPIA CRISURILOR

de
GHEORGIIE CARAIMAN®

Intr-o lucrare antcrioara (Caraiman, 1995) am descris speciile prin-
cipale de pesti de cultura din crescatoriile piscicole, respective, precum
si biotehnologiile aplicate, fara a prezenta si speciile secundare, care tri-
lesc impreund cu aceste specii principale preccum si rolul pe care-l1 au
In intensificarea productiei.

In cresterea traditionala a crapului asa cum este practicatd in Eu-
ropa, de obicei o multime de alti pesti sunt crescuti impreuni cu crapul.
Acestia In mod curent sunt numiti ,,pesti secundari pentru ca sunt in-
trodusi de crescator ca supranumcrari fata de crap, a carui productie ra-
mdne scopul principal si cel mai important (Schiperclaus, 1962).

Popularea suplimentara a altor specii de pesti in helesteile pentru
cultura crapului urmireste de a utiliza mai complet resursele naturale
de hrana din helesteie. '

In general, ca material de populare secundar sau auxiliar, poate fi
utilizat orice peste de valoare cconomica, care giseste in helesteile de
cresterea crapului conditiuni favorabile de existentd si care in acelasi
timp nu dauneaza crapului, iar uncori chiar favorizeaza viata si dezvol-
tarea lui (Eleonschii, 1946).

Cultivind pestii secundari, se poate spori recolta de pesti si In ace-
lasi timp se poate obtine o productie piscicold mai variata si in masura
sa satisfacd cerinfele pietii.

Apa care alimenteaza hclesteile, mai ales daca provine din rauri,
poate determina o invazie din partea unor specii de pesti, de cele mai
multe ori sub formd de alevini sau de exemplare mici de pesti capabili
sa treacd prin gratare si care sunt considerati vatimatori pentru crapi.
Mai precis este vorba de concurenti nedoriti la alimentele crapului, avand
o valoare comerciald redusa sau chiar fara valoare, dar care pot tulbura
echilibru biologic necesar in helesteie, fird sia luiam in considerare ca
aproape intotdcauna ei au posibilitatea de a introduce boli contagioase
pentru crapii pe care ii crestem (Ghittino, 1969).

Aceste specii nedorite sunt: porcusor, oblet, ghibort, biban, somn
pitic, caras etc. care sunt concurente la hrana naturald si artificiala a
crapului si produc efecte negative in productia helesteilor.

De multe ori se intimpla ca acesti invadatori sia fie pesti de prada,
direct daunatori pentru crap. Acesti pesti de pradid insa, sunt uneori

* Str. Coziei 26, 3700 Oradea, ROMANIA.
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introdusi in helesteie direct de piscicultor cu intentia de a combate
invazia celorlalti pesti, care devin astfel ,pesti furajeri®. Pestii de prada,
cum sunt stiuca, somnul si salaul, sunt apreciati pe piata si chiar foarte
bine platiti (Eleonschi, 1946; Ghittiono, 1969).

Pestii secundari mai importanti, care sunt crescuti impreuna cu
crapul sunt impartiti in doua grupe:

a) Pesti pasnici: linul (Tinca tinca), carasul argintiu (Carassius aura-
tus gibelio);

b) Pesti de prada: stiuca (Esox lucius), salaul (Stizostedion lucio-
perca), somnul (Silurus glanis).

In helesteile pentru cresterea crapului se foloseste mai des linul
(fig. 1) decat alti pesti, care comparativ rar este cultivat ca peste de baza
(Suhovervov, 1953). Si aici este vorba de un concurent la alimentele cra-
pului, fapt care nu trebuie sa influenteze nefavorabil cresterea crapului,
mai ales daca linul nu se gaseste in numar excesiv de mare (peste 109/).
Linul are exigente fiziologice si ecologice foarte asemanatoare cu ale
crapului. Dar el poate suporta mai bine conditiile nefavorabile ale apei
cum sunt: nivelul scazut al oxigenului, pH acid, temperatura scazuta,
murdaria apei si salinitatea; intre altele, el reuseste sa utilizeze chiar
si acele alimente naturale care se gasesc ingropate mai adanc in namol
pe care crapul nu reuseste si le ajunga pentru a le consuma. Se pare
ca linul foloseste ca hrand si exrementele crapilor alimentati cu hrana
artificiala ai careli componenti nu au fost complet digerati sau semi-
digerati.

Acest peste poseda o carne mai tare, frageda si cu mai putine oase
decidt carnea crapului. Este cerut mult pe piata de peste si din aceasta
cauza este platit cu preturi mai mari, cu 200/ fati de crap. Indeosebi
pietele din nordul Italiei sunt mari importatoare de lin deoarece in aceste

[Fig. 1. Lin (T'inca tinca) reproducatori (femela si mascul.)
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zone existd obiceiul de a consuma mari cantitiati de lin pregitit si con-
servat dupa o reteta pe baza de otet.

Numai pe piata din Milano in anul 1968 s-a comercializat 224 000 kg
de lin din care numai 270 cra din import (Ghittino, 1969).

In Europa cresterea linului a suferit in ultimul timp mai degraba
un declin decit un progres.

Examinindu-se motivele declinului la productia de lin s-a ajuns
la concluzia ca linul nu suporta usor tehnica moderna care se foloseste
astazi in crescatoriile de crap, in special dozele mari de var nestins care
sunt imprastiate pe fundul helesteilor. Linul traieste in contact strins
cu fundul helesteilor, afundindu-se in nimol dupa hrani, iar varul fi
poate provoca leziuni pe pielea capului, in cavitatea bucald, pe bronhii,
la ochi si cu deosebire la exemplarele tinere.

Varul poate produce si o foarte mare scadere a hranei naturale pre-
ferata de lin, diferite moluste. Se recomanda ldsarea fundului helesteilor
intr-o stare cit mai naturald (namolos), o densitate potrivita si folosirea
exemplarelor bine sclectionate (Ghittino, 1969).

Aceste eforturi sunt justificate de laptul ca linul este foarte ciutat
pe piata atat pentru consum cat si ca matcrial de reproductie.

Dupa unii carasul argintiu este recomandat pentru cresterea lui in
helestele, alaturi de crap, ca peste secundar. Altii, din contrd, cer eli-
minarea carasului argintiu din gospodariile sistematice pentru cresterea
crapului ca fiind concurent la hrana naturala si artificiala a crapului, are
un ritm de crestere mai mic de 4 ori ca al crapului si reprezinti o intere-
sant3 enigma geneticd, deoarece prin fenomenul de ginogeneza contri-
buie la o dezvoltare spectaculoasa a productiei de caras, scizidnd produc-
tivitatea helesteilor (Eleonschii, 1946).

Acest aspect l-am constatat si noi in crescatorile de crap din Cam-
pia Crisurilor unde a contribuit cu 500/, la scaderea productivitatii, fapt
pentru care a fost eliminat aproape cu desavarsire din helesteic prin
aplicarea unor metode.

Astazi a inceput din nou sa invadeze helesteile de crap si din pacate
este chiar incurajat.

Acest peste capatd o mare insemnitate in baltile naturale sau ia-
zuri fara scurgere, acoperite de vegetatie si cu un prost regim de oxi-
genare (O,).

In gospodariile de helesteie se intrebuinteazi in prezent si pesti ra-
pitori, in anumite conditii, asa dupa cum am aratat anterior.

Dintre rapitori, saldul (fig. 2) de asemenea poate servi ca obiect dc¢
culturd in gospodariile de helesteie atunci cand existd in aceste gospoda-
rii helesteie mari sau lacuri, iazuri.

Cresterca salidului in helesteie de cresterea criopului poate fi utila
In cazuri cand existd in ele o cantitate suficientd de peste inferior ma-
runt (babusca, obleti, porcusor) si chiar Pseudorasbora parva adus in-
tamplator din China.

Dupa datele din productie, popularea auxiliard cu saliu de un an
In helesteile de ingrasarea crapului in cazuri cind in ele se afla peste
inferior marunt, trebuie si constituie 10—200/, din populatia de baza
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Fig. 2. Salau (Stizostedion lucioperca).

a crapului. Saldul se poate reproduce pe saltele sau cuiburi din radacini
de salcie, construite artificial.
© Stiuca (fig. 3) ca peste rapitor pentru cresterea complementard, este
de mare valoare atat pentru calitatea carnii cat si pentru usurinta posi-
bilitatilor de nutritie (plosnite de apa, libelule, mormoloci, broaste si
chiar lipitori, precum si peste inferior marunt).

In functie de existenta pestelui inferior in helesteie, stiuca de un an
este lansata in helesteie de cresterea crapului, ca peste secundar, in can-
titate de 12—16 buc/ha (sub 10/).

ROas 8 3
SESTR S
= & >

3 Fig, 3. Stiuca (Esox lucius).
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Alt peste rapitor este somnul care de asemenea se utilizeaza in he-
lesteile de ingrasarea crapului pentru usurinta cu care se poate hrani cu
}Jrana naturala ca si stiuca si pentru carnea sa valoroasa.

.Cea mai des aplicabila si cea mai sigura raméane popularea suplimen-
tara cu lini precum si cu puiet de pesti rapitori cum sunt: stiuca, saldul
si somnul in helesteile de ingrasarea crapului si in conditii de suprapopu-
lare cu peste inferior marunt.

Din pacate, in trecut, din cauza unei politici gresite de preturi (pre-
tul de comercializare era mai mic ca la crap), aceste specii secundare
si rapitoare nu au fost inconjurate in crescatoriile carpicole, desi in
alte tari din Europa centrala acestor specii li s-au acordat o atentie deose-
bita, datorita carnii lor superioare mult cautati, avand preturi de co-
mercializare mult superioare crapului.

Cresterea si inmultirea acestor specii face parte din productia pis-
cicola economica comparativ cu productia piscicola cantitativa si calita-
tiva, deoarece reprezinti o productie cantitativa mica insa cu o valoare
comerciala foarte ridicata (Huet, 1968).

Aceste specii au fost reproduse in crescatoriile din Campia Crisu-
rilor pe cale naturali pana in prezent (fig. 4 si 5), dar astazi ele pot fi

Fig. 4. Pui de somn (Silurus glanis) de o varda, in greutate de
180—220 g/ex. obtinutii prin reproducere naturald la cres-
catoria Cefa.
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Fig. 5. Pui de lin (Tinca tinca) de o vara in
greutate de 11—18 g/ex. obtinuti prin repro-
ducere naturala la crescatoria Homorog.

reproduse artificial sicrescute in cantitati corespunzatoare ca specii se-
cundare, in scopul de-a se obtine productii piscicole la un pret cu profit
si in acelasi timp accesibile cumparatorilor.

Rezumat

Lucrarea prezintd tehnologia cresterii pestilor secundari in crescatorii pen-
tru cultura intensiva a crapului din Campia Crisurilor. Sunt prezentate cateva
dintre speciile secundare mai importante cum sunt specia lin (Tinca tinca) st
speciile rapitoare: salau (Stizostedion lucioperca), stiuca (Esox lucius) si somn
{Silurus glanis).

Se recomanda intensificarea cresterii acestor pesti auxiliari pentru a obtine
o productie piscicola mai variata, a evita o suprapopulare cu peste inferior marunt
si a obtine o carne de calitate si de mare valoare comerciala, mult solicitata
pe piata si restaurante.

SECONDARY FISH COABITANTS WITH THE PRINCIPAL CULTURE
SPECIES IN THE PISCICULTURAL FARMS
FROM THE CAMPIA CRISURILOR

Summuary

This worle present the technology of the breed (grewth) of the secondary
fish in the farms for the intensive culture of the carp from the Campia Crisurilor.
There are presented several between the more important secondary species as are,
(Tinca tinca) species and the predatory species: (Stizostedion lucioperca), Esox
lucius) and (Silurus glanis).

In recomend the intensifying of growth (breed) these auxiliary fish for to
obtain a varied piscicultural production, for to avoid an over — population with
small inferior fish and for to obtain a meat of quality and great comercial value,
much entailed in the market and restaurants,
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ASPECTS CONCERNING THE REPRODUCTIVE
BIOLOGY OF THE COMMON TOAD (BUFO BUFO)

by
TURUK ZSOLT®*

Introduction

Behavioural ecology’s theories have been strongly influcnced by the
s,selfishgene“ hypothesis. This hypothesis asserts that the natural selec-
tion operates on the gene’s level, not on the population's one. As a re-
sult, the individual's interests have alwoys been put before the popula-
tion’s (group’s) intercsts. This theory scems to cxplain the individual’s
(gene-bearer, quasi-passive ,containers®) tendency to bchave such way
to maximize the results of their actions and to minimize the threaths
which could jeopardize their existence. Several examples show that an
action is done only if the obtained results (rough profit) are greater than
the consumed energy (investment). Evolutionary advantage have those
individuals whose net profit (difference between rough profit and in-
vestment) is bigger than that of the opponents [1, 3].

Intraspecific competition proceeds for different kinds of environ-
mental resources (which assure the survival of the individuals and their
genes, too). Especially sharp is the intra-sexual competition (to have
more and more offsprings). The males competition for this special re-
source (=the females) takes various forms: aggressivity, territoriality,
existence of the satellite males, sexual sclection etc. [1,3]. The females
preference for males with certain characters is a special aspect of the
sexual selection. In the present paper we study this kind of preference
in the common toad (Bufo bufo).

Material and method

A sample of common toad (Bufo bufo) (containing 140 males) was
analysed, in this species’ reproductive period. Every specimen was weigh-
ted. The body lenght (the distance between the top of the snout and
the cloaca) was measured [2]. Based on this field-data, two graphs were
set up (body lenght against the males number and body weight agamst
the males number, respectively) and analised.

Results and discussion

Fig. 1 shows the interrelation between the number and weight- of
Bufo bufo males. The analised phenotypical character has a normal
(gaussian), quasisymmetrical distribution. As we expect, the maximum

»-Danube Delta“ Research & De51gn Institute, 165 Babadag, str., 8800 Tulcea
ROM.ANIA :
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Fig. 1
The distribution of number of males,
— white bar==solitaire males
— filled bar males found in mating position

numbers of males are in the variation classes near the average value of
the whole sample.

In case of males found in mating position (black colour on fig. 1)
the results show a normal distribution, too. Taking account on the beha-
vioural ecology’s theories, the number of mating males must show a
definite positive assymetry (the average value of this male-group must
shift to the right side of the graph). As we can see, there is a contradic-
tion between the above mentioned theory and the field studies.

The same is the situation if we analyse fig. 2 (the graph presents
the number of males against their body weight). The maximum numbers
of mating males (black colour on fig. 2) can be found in the variation
classes with the maximum number of total males (solitaires-mating
ones).

The above analysed results lead to the following idea: there is no
females’ preference in males with bigger body size or weight (than the
average values of these characters). It appears likely that the moulding
of pairs is a fortuitous phenomenon. The female mate the first male met
during her migration to the breeding ponds. The probability to meet a
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Fig. 2.

The distribution of number of males.
— white bar =solitaire males
— filled bar males found in mating position

male of a certain size (or weight) is in direct correlation with the mag-
nitude of the variation classe (to which the male belongs). As a con-
sequence, the bulk of pairs will be formed by males having body lenght
(and weight) values close to the average values of these characters.

The sexual selection (the one described by behavioural ecology)
could play a certain role only in case of solitaire females reaching the
breeding ponds. Even in this case the above-checked hypothesis is uncer-
tain, because it suggests that the females choose deliberately males
with certain characters. The reality is she can only accept the con-
queror of the intrasexual competition.

An attempt to explain this striking difference between theory and
practice was presented by the author, in a study based on the analyse
of the migratory dinamic of the common toad (Bujo bufo) [4].
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Conclusions

The result of our studies is: there is no females' preference in males
with characters having net superior values than the average values of
these features. It seems to be much real idea that the pair-forming is
a fortuitous phenomenon. Maximum number of pairs will form those
males wich belong to average-valued variation classes (in case of body-
lenght and -weight, at least).
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Rezumat:

Cercetirile efectuate asupra unui esantion de 140 masculi de Bufo bufo
(broasca rdioasd brund) au scos in evidenta faptul ca femelele acestei specii nu
manifesta preferentialitate faia de masculi ce au caractere cu valori net supe-
rioare mediei pe intreaga subpopulatie de masculi. Pare mai probabila ipoteza

conform careia formarea perechilor, in cursul migratiilor spre locurile de depunere
a pontei, este un eveniment ce are loc pe baza legilor hazardului. Numir maxim

de perechi formeaza masculi ce apartin claselor de variatie cu numiar maxim de
indivizi (=masculi cu caracterc de valori apropiate mediei aritmectice a subpopu-
latiei studiate).
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DESPRE PREZENTA UNEI POPULATI
DE ABLEPHARUS KITAIBELLI IN MEDIUL URBAN

ALEXANDRU IFTIMIE®

Ablepharus kitaibelli (Bibron & Bory, 1833) este unica specie din
fam. Scincidae cunoscuti pina acum in fauna tarii noastre, populatiile
din Romania fiind atribuite de I. Fuhn (1969) subspcciei Ablepharus ki-
taibelli stepaneki. Aria de raspandire a acestei subspecii mai cuprinde
si regiunile invecinate din Bulgaria si ex-Iugoslavia.

In tara noastrd, arealul specici este limitat, datoritd restriangerii
habitatului ei natural reprezentat de padurile de stejar din Sudul tarii,
Ablepharus kitaibelli fiind si o specie termofila. Astfel, Ablepharus a
fost gasit, conform datelor publicate de I. Fuhn si $t. Vancea in
»FFauna Romaniei* (1961) in S-V Oltenici, in regiunea Cazanelor Dunarii,
in S. Olteniei; a mai fost gasit in padurile din jurul Bucurcstiului, si
din Sudul Munteniei, si de asemenea chiar in Bucuresti; este gasit si
in padurile de stejar din Dobrogea, in mai multc localitati, atat in Su-
dul cat si in Nordul Dobrogei. Lucrari mai recente semnaleaza prezenta
lui Ablepharus kitaibelli si in numeroase alte localitati, apartinand insa
acelorasi regiuni: Oltenia, Dobrogea si zona din jurul Bucurestiului.

Conform cu observatiile autorilor citati (Fuhn si Vancea), Ablepharus
kitaibelli este o specie retrasd, trdind in populatii restrinse pe arcale
locale mici, fiind foarte vulnerabil la modificarile habitatului (despidu-
riri exccutate in scopul extinderii suprafetei arabile, tratamente chimice
aplicate pentru combaterea daunitorilor silvici, etc.). Din aceste cauze,
specia Ablepharus kitaibelli, mentionatd incd din 1978 pe listcle de specii
amenintate cu disparitia publicate de Consiliul Europei, poate fi consi-
derata in pericol si pe teritoriul Romaniei.

Una din multiplele cauze ce au condus la reducerca numerica si
la fragmentarea arealului acestei specii este dezvoltarea si extinderca
ariilor urbane, industriale si de agrement. Astfel, Fuhn mentioneaza in
lucrarca ,,Broaste, serpi, soparle* (1969) ca dupa deschiderea soselei si
a complexelor de agrement din padurea Baneasa, 1dngd Bucuresti, atat
Ablepharus kitaibelli cat si Lacerta praticola, altd specie rard si amenin-
tati, s-au redus considerabil ca efective, iar numarul lor continui
sd scada.

In aceste conditii, este interesant de observat adaptarea unei popu-
latii de Ablepharus la conditiile improprii aparute ca urmare a modifi-
carii antropice a habitatului ei, prin includerea in perimetrul urban al orasu-
lui Bucuresti. Aceastd populatie nu este prima semnalare a speciei Able-
pharus kitaibelli in Bucuresti. O alta populatie a fost gasita in parcurile

* Universitatea Bucuresti.
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din lungul soselei Kiseleff, citati de Mertens si Kiritescu (1930); intre
timp aceasta populatic a disparut cu totul, datorita accentuarii noxelor
si a stropirii copacilor cu diverse pesticide. De asemencea, o mica popula-
tie pare sa subziste In spatiile virane adiacente Intreprinderii Tehnica
Medicala, in Sudul orasului (comunicare ex-verbis a dl. M. Andrei de
la Muzeul de istorie naturala ,,Gr. Antipa%).

Populatia ce face obiectul studiului de fata este localizata intr-un
teren de cca 100/100 m, situat langa stadionul ,,C.F.R. Locomotiva% si
depozitul intr. ,,Aedificia Carpati S.A.%, in cart. Pajura, sect. 1.

Tot pe acest teren se afla doua antene-releu radio. In imediata ve-
cindtate, langa c.f. Bucuresti-Constanta, pe un teren cu mult mai mic
(50/5 m) spre gardul intrep. , Electrofar S.A.%, a existat pinia nu de mult
o alta micd populatie de Ablepharus, disparuti ca urmare a sufocarii cu
gunoaie menajere a spatiului respectiv, ultimii reprezentanti fiind vazuti
de mine in 1992,

Populatia de pe terenul cu lucerna a fost observati de mine ince-
pand din 1984. Ea este insa cunoscuta de mai mult timp copiilor din car-
tierul invecinat Pajura, care prind exemplare de Ablepharus in chip de
distractie, adaugind astfel o noua amenintare acestei populatii si asa re-
duse Intre copii, specia este numiti ,americuta“, datoritd raritatii si
'modului ei retras de viatd care au condus la ideea falsd ca ar fi fost
aclimatizate din America (!). Acest fapt are doar insemnatatea punerii
fn evidenti a unicei denumiri populare folosite pentru Ablepharus ki-
taibelli in limba romana vorbita.

In urma observatiilor efectuate, reiese ci exemplarele acestei popu-
latii traiesc intr-o zona lipsiti de arboret sau subarboret, preferand zona
cu graminee ruderale (de ex. Andropogon) de la marginea lucernei, unde
se gasesc adesea sub pietre sau alte deseuri (bucati de tabld). Aceasta par-
ticularitate, care distinge populatia din Pajura de felul tipic de viati al
speciei in tara noastri, aminteste de biotopul preferat de rasa nominata
Ak. kitaibelli in Grecia si Turcia: coaste insorite cu graminee si bolo-
vanis, si constituie o adaptare in extremis a populatiei fata de defrisarea
habitatului sau.

Ca urmare, probabil, a trecerii intr-un biotop descoperit, populatia
din Pajura intra in activitate mai devreme, aparind in general la incepu-
tul lui martie, cu un ,record“ inregistrat pe 26.11.1995 datorita vremii
excesiv de calde. Din aceleasi motive, populatia intra in hibernare mai
timpuriu; in vreme ce Fuhn citeazid Ablepharus ca inca activ la juma-
tatea lui Octombrie, in Pajura el se retrage spre sfarsitul lui Septembrie.

Exemplarele din Pajura au si dimensiuni mai reduse decit media
constatatd la aceastd specie, depasind rar 85 mm (Fuhn mentioneaza
150—175 mm, dimensiuni ce se regasesc ca medii la alte 2 populatii stu-
diate de mine si anume cele din padurile Comana si Snagov). Aceasta
s-ar putea datora unui raspuns adaptiv la spatiul si implicit resursele de
hrani reduse, cici, in pofida suprafetei restrinse ocupate de populatie,
ea este relativ densa, fiind estimata la 100—150 ex. pe terenul cu
suprafatd de 1 ha, din care insd numai zonele marginale constituie un
habitat adecvat. In aceste zone densitatea exemplarelor de Ablepharus,
in aprilie 1995, atingea valori ce variau fintre un maximum de

https://biblioteca-digitala.ro



148 Alexandru Iftimie 4

4—5 ex./m?, si un minimum de 0,02 ex.'m? Aceste valori au fost ob-
tinute prin metoda ,,numaritorii totale®, prin capturare, facilitatd de
suprafetele mici implicate, a exemplarelor din unitatea de suprafatd, cu
eliberarea ulterioard a tuturor exemplarelor capturate. Prin comparatie,
nicaieri in padurile studiate densitatea nu a depasit un maximum orien-
tativ de 30-—40 indivizi/ha in zonecle cu substrat de frunzar, si 50—60 ex/ha
in zonele cu substrat ierbos. Pe terenul studiat, aceastd valoare s-a
mentinut relativ constantd in ultimii ani. In anii '86—’87, in care a fost
vinata intens de copii, populatia s-a redus mult numeric (urmare a cap-
turarii a 30 ex. intr-o zi) dar s-a refdacut in anii ce au urmat fiind mai
putin haituitda. In iarna 1995—1996 insd terenul respectiv a fost supus
unor lucrari ce implicau sdparea unor santuri in chiar punctele de ma-
xima densitate a populatiei de Ablepharus, distrugidnd astfel masiv ani-
malele ceiernau ingropate in sol, asa incat in primavara lui 1996 n-am mai.
putut observa decat un singur exemplar, ceea ce inseamnd ca populatia
este practic eliminata.

Caracteristicile biologice ale populatiei (hranire, comportament) nu
difera substantial fatd de cele citate de Fuhn din alte regiuni. Nu am ob-.
servat reproducerea la aceastd populatie, care ar fi putut prezenta parti-
cularitati legate de prolificitate, mod de depunecre a pontei etc. In cap-
tivitate, exemplarele de Ablepharus prelevate din aceasta populatie se
acomodeazd bine, hranindu-se in special cu rdme mici, dar si cu furnici
si chironomide. In biotopul lor, exemplarele de Ablepharus consumau
de asemenea mari cantititi de insecte homoptere mici, paianjeni, miria-
pode, collembole, larve diverse (mai ales diptere), etc.

In biotopul ei urban, populatia analizati nu pare a avea vreun pra-
dator natural (in afara, posibil, a ciorilor, dar in mod ocazional, si, poate,
a speciei Lacerta agilis cu care imparte spatiul de viati). Acesta este
unul din factorii ce au condus la densitatea mare a acestei populatii, ala-
turi de productivitatea mai mare in biomasa a biocenozei cu graminee
fatd de cea cu frunzar in perioada critici reprezentati de primavara si
Inceputul verii, cand au loc iesirea din hibernare si ponta.

Concluzii

Probabil raspinditi in trecutul indepéirtat pe tot teritoriul de azi
al orasului Bucuresti, specia Ablepharus kitaibelli a reusit si supravie-
tuiascd in numar redus si in populatii izolate chiar in arealul urban,
acolo unde modificédrile survenite asupra habitatului au fost mai putin
bruste si mai putin distructive. Adaptarile aparute la noile conditii de
mediu denota o plasticitate ecologicd relativ mare, Ablepharus mentinin-
du-se, probabil si datorita taliei mici, in ,,petice* de teren viran unde alte
specii de padure-lizierd si poieni, ca de ex. Lacerta viridis, L. praticola,
nu s-au mentinut. In aceste cazuri, fiind vorba de o specie cu posibilititi
reduse de migratie, Ablepharus se mentine adaptindu-se la noile conditii
pidna ce modificarile aparute depdsesc’ posibilititile de raspuns ale mi-
cilor populatii, adevérate ,relicte in mediul urban¥, iar ele dispar.

Aceste populatii, atit de interesante sub raportul adaptarilor la un
mediu nou si in plind expansiune, cel antropic, ar putea fi, cu un.cost
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minim, salvate de la disparitia violenta, si ar putca furniza informatii
de valoare privitoare la reactia naturii la modificarile tot mai accentuate
impuse de om. De mare utilitate s-ar dovedi noi cercctari privitoare la

alte asemenea populatii ,relicte in mediul urban¥, atat din aceasti spe-
cie cat si din altele.

Intentia autorului acestei comunicari este indreptata in accastd di-
rectie, cit si in cea a continuarii studiului populatici mentionate, spre
a stabili dacd populatia mai poate subzista in urma distrugerilor masive
din iarna 1995—1996.
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Abstract

A population off Ablepharus kitaibelli (Bibron et Bory, 1833 — Reptilia, Scin-
cidae) is described from an isolated shortgrass (Poaceae) habitat in a suburban
area of Bucharest, that is untypical for the Romanian populations of this species
which have so far only been reported from forest or forest-edge habitats. The
origin of this population must also be in the forest habitat, which reportedly
covered the area about 100 years ago. Since the readaptation of this population
to an open environment is so recent, its adaptative modifications, as seen com-
paratively to forest populations, are interesting because they may point how a
species’ populations may adjust in responsc to the growing antropic pressure,
exemplified by habitat changes and restriction. The urban Ablepharus population
appears to have a much greater density per square unit than the forest ones, but
also smaller average dimensions of its individuals’ size. Although very well adapted
to this restricted habitat, the population is very vulnerable to any actions such
as building-up its extremely restricted range. Effective protective measures should
be considered in order to preserve from destruction this and other similar urban
areas with relict populations of pre-urban flora and fauna, which could provide
good models of which species, do, and how thcy do, cope with the increasing
fragmentation and modification of their habitat because of urban expansion.
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CONTRIBUTII LA CUNOASTEREA FAUNEI
AMFIBIENILOR SI REPTILELOR
DIN DEPRESIUNEA MARAMURESULUI
SI PROTECTIA LOR

de
IOSIF BERES®

Zona cercetatda, Depresiunea Maramuresului, cu un cadru muntos
inconjurator, este o unitate geografica bine conturatd, are o suprafata
de 3200 km?, si energia relicfului este foarte mare, de peste 2000 m pe
aceasta suprafata relativ redusa (2 303 m Varful Pietrosului si 211 m, ma-
lul Tisei In locul in care pdrdseste tara, langa Teceul Mic). Zona cerce-
tatd se intinde intre urmatoarele coordonate 23°30°—24°55" longitudine
estica si 47°35°—48° —, latitudine nordica.

Clima Maramuresului, conform configuratiei terenului, este foarte
variata, prin partea centrald a depresiunii trece izoterma de 8°C, iar pe
crestele muntilor de peste 1 800—2 000 m, izoterma de 0°C.

Precipitatia este bogata 700—800 mm in medie pe an in partea
depresionara si se ridica pana la 1400—1500 mm, in Muntii Mara-
muresului,

Zona are o retea hidrografica bogata, rdul principal este Tisa care
colecteaza toate cursurile de apd din depresiune. Raurile mai mari, in
primul rand Tisa au un zivoi bine conturat, cu balti formate din mean-
drele taiate care au un rol important in prosperarea faunei amfibienilor
si reptilelor acvatice din zoni. Majoritatea paraielor au un curs superior,
din acest considerent in ciclul vietii amfibienilor joacd un rol important
orice baltd micd din padure, formatd din surpaturi precum si baltile
formate prin prédbusirea ocnelor de sare — Ocna Sugatag, Costiui — cu
ape indulcite.

Herpetofauna Depresiunii Maramuresului precum si a cadrului mun-
tos nu a fost cercetata sistematic pana in prezent, din acest motiv despre
aceastd fauna in literatura de specialitate avem numai date rizlete.
M. Borcea publica date despre fauna amfibienilor si a reptilelor din Mun-
tii Rodnei (3), care numai partial apartine Maramuresului. In volumele
de Faund a Roméniei (Amphibia si Reptilia), Maramuresul figureazi nu-
mai cu trei date concrete una la amfibieni — Triturus montandoni —,
i doua la reptile — Lacerta vivipara si Natrix natrix —.

In timpul cercetirilor si colectarilor noastre s-au acumulat date,
despre prezenta a 13 specii de amfibieni si 9 specii de reptile in zonai.
Lista lor cu o scurti prezentare o vom mentiona la sfarsitul comunicarii.

* Muzeul Maramuresului, Str. Libertatii 15, 4925 Sighetu Marmatiei, ROMANIA,
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Este de remarcat raspandirea largd si la altitudini coborate a tri-
tonului carpatin pe platoul vulcanic intre 700—1 200 m, unde este cel
mai frecvent triton, el a fost gasit si lingd Sighetu Marmatiei si Costiui
la o altitudine de 300, respectiv 400 m. In legatura cu raspindirea acestei
specii literatura de specialitate precizcazd ca {iind o specie endemica in
Carpatii Estici. Ne-a surprins raspindirea larga a tritonul carpatin si
in partea depresionard si la mica altitudine a zonel.

Clasa Amphibia

1. Salamandra salamandra salamandra Linnaeus 1758

Cu raspandire larga in zond cu densitatea cea mai mare in etajul
fagului.

2. Triturus alpestris alpestris (Laurentus) 1768

Frecvent In zona montana superioara si in etajul subalpin, colec-
tari si observatii in Muntii Maramuresului si Muntii Rodnei.

3. Triturus montandoni (Boulenger) 1880

Specia cea mai des intalnitd in zond cercetati de la altitudinea de
300 m, pana la 1800 m.

4. Triturus cristatus cristatus Laurentus 1768

Avem numai doud capturdri in partea depresionard, in apropierea
municipiului Sighetu Marmatiei.

5. Triturus vulgaris vulgaris (linnaeus) 1758

Raspandirea speciei in partea depresionari a Maramuresului, linga
raurile principale, Tisa, Iza, Mara si Viseu.

6. Bombina variegata variegata (Linnaeus) 1758

Specia de broascd cea mai frecventi de la 211 m, pand la
1 200—1 300 m, altitudine.

7. Bufo bufo bufo (Linnaeus) 1758
Cu o raspundere larga in zona.

8. Bufo viridis viridis (Laurcntus) 1768
A fost semnalata si in rezervatia Pietrosului Mare la altitudinea de:
1300 m.

9. Hyla arborea arborea (Linnaeus) 1758
Specie comund in partea depresionard a Maramuresului.

10. Rana ridibundg ridibunda (Pallas) 1771

Specia este legata de bal{i mai adanci, frecventa in bdltile pe te-
rasa aluvionara a Tisei.

11. Rana esculenta (Linnaeus) 1758

Avem o singura captura la Teceul Mic.

12. Rana dalmatina (Bonaparte) 1839
Specie frecventd, urcd in Muntii Rodnei pina la 1 300—1 400 m, al-
titudine.
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13. Rana temporaria temporaria (Linnaeus) 1758

Specia cu o largd raspandire, urci panda la limitd supcrioara a pa-
durilor si intrd chiar in etajul subalpin.

Clasa reptilia

1. Emys orbicularis (Linnaeus) 1758
A fost gasit in baltile Tisei de la Teceul Mic pana la Bocicoiul Mare.
2. Lacerta agilis agilis (Linnaeus) 1758

Cu raspandire larga de la fundul depresiunii pina la altitudinea de
1000—1 100 m, unde se suprapune cu arealul soparlei de munte
{L. vivipara).

3. Lacerta vivipara (Jacquin) 1787

Rispandirea speciei de la altitudinea de 600--700 m, pind la eta-
jul alpin pe terenurile deschise.

4, Anguis fragilis colchicus (Nordmann) 1840
Locurile preferate ale speciei, finetele si pajistele dealurilor.

5. Elaphe longissima longissima (Laurenti) 1768

Avem un singur exemplar naturalizat in colectie de 160 cm lun-
gime, colectate in dealul Herei, alt. 600 m — padure de gorun.

6. Coronella austriaca Laurenti 1768

Este o specie rara, foarte multe exemplare sunt omorate, fiind con-
fundate cu vipera.

7. Natrix natrir natrix (Linnaeus) 1758
Cel mai frecvent sarpe in zona.

8. Natrix tesselata tesselata (Laurenti) 1768

Am preparat un singur exemplar provenit din zona Tisei, exemplar
care a ramas in Colectia Scolii din Campulung la Tisa (1964), in colectia
muzeului nostru nu pistram nici un exemplar.

9. Vipera berus berus (Linnaeus) 1758

Vipera este foarte larg raspinditd in Maramures, pe baza datelor
noastre limita inferioard a raspandirii ei este 650—700 m, altitudine,
dar in fundul vaiilor montane coboard si mail jos. Altitudinea cea mai
mare la care am intilnit-o, a fost de 2200 m, sub véirful Pietrosului:
Este foarte frecventa si mutanta melanicd — , prester¥,

In concluzie putem remarca ca in zond cercetatd de noi poseddm
date certe chiar dovezi documentare muzeistice privind 13 specii de am-
fibieni si 9 de reptile.

In vederea protejarii faunei herpetologice, propunem urmatoarele:

1. Zonele umede si fie protejate. In zona cercetatd cetidtenii incom-
petenti au ocupat albiile majore ale raurilor principale, transformind
zdvoaiele in terenuri agricole prin secarea baltilor, defrisarea arborilor,

https://biblioteca-digitala.ro



154 losif Béres q

tufisurilor. Cu aceastd activitate ilegalad a crescut si pericolul inundatiilor,
dar au fost nimicite si locurile prielnice pentru traiul si inmultirea amfi-
bicnilor si a reptilelor acvatice, dar s-au distrus si ecosistemele foarte
bogate in specii de vertebrate.

2. Interzicerea colectirii batracienilor pentru scop culinar, in afara
Deltei Dunarii. In zonele muntoase speciile de Ranq folosesc pentru de-
punerea oualor bdltile mici cu mica adancime unde se adund cantitdti
mari de broaste, colectarea lor fiind foarte usoard, un broscar putand
prinde in scurt timp chiar mii de exemplare. Dupd un ustfel de macel,
baltile au un aspect ingrozitor, broaste taiate de picioare posterioare se
taresc in apa si pe mal.

3. In noua lege pentru ocrotirea naturii sa fie incluse si speciile de
amfibieni si reptile!

4. Mai multa propaganda pozitivd pentru serpi, sa nu fie omoritc
fara nici un scop, numai din anumite motive subiective.
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Summary

The author dealt with the distribution of amphibians and reptiles of the
Maramures bazin. From this area has been collected and or observed 13 species
of amphibians (Salamandra salamandra salamandra, Triturus alpestris alpestris,
Triturus montandani, Triturus cristatus cristatus, Triturus vulgaris vulgaris, Bom-
bing wvariegata wvariegata, Bufo bufo bufo. Bufo wviridis wviridis. Hyla arborea
arborea, Rana ridibunda ridibunda, Rana esculenta, Rana dalmatina, Rana tempo-
raria temporaria) and 9 reptiles (fimys orbicularis, Lacerta agilis agilis, Lacerta
vivipara, Anguis fragilis colchius, Elaphe longissima longissima, Coronella austriacq
Natrix natrix natrix, Natrix tessclaia tesselata, Vipera berus berus). Be-
cause of habitat alterations, killings or illegal collectings, intensive protection
measures for the herpetofauna of this area are required.
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THE EVALUATION OF THE STATUS
OF AMPHIBIANS IN ROMANIA AND PROPOSALS
FOR THEIiR MANAGEMENT AND CONSERVATION

by
DAN COGALNICEANU®, ANGHELUTA VADINEANU®

Abstract. Amphibians are declining worldwide and it becomes necessary to
develop and implement a national program for their efficient management and
conservation. The main causes of decline are habitat destruction and fragmenta-
tion, pollution, introduction of predator and parasite species, infectious diseases,
direct Killing and hunting by humans, and the modifications in climate caused by
global changes.

To develop a sound national program for the conservation of amphibians in
Romania their status must be first evaluated. Regional and national research pro-
jects must be developed in several directions; updating the data on their distribu-
tion, identifying support ecosystems and possibilites for migration, conduct gene-
lic analyses, identify local and regonal causes of decline, etc. The development of
long-term monitoring programs using amphibians as bioindicators or regional! and
global changes is needed. The Danube Delta is the best area for a pilot regional
monitoring program, since it is the largest wetland lefyin Europe.

Considering the information obtained a series of conservation measures is
proposed. A priority is Yhe elaboration of a Red List, and the identification of
support ecosystem in need of protection. The use of the AMOEBA approach that
would facilitate the integration of research, monitoring, and management into an
eifective system is presented. The need for effective restoration and education
«ctivities is emphasized, as a condition for the overall success.

Introduction

Amphibian declines have been reported worldwide and the causes
identified or suggested are extremely diverse. Although Romania has
still large areas little affected by human activities, amphibian popula-
tions are steadily declining. Amphibians are not protected by law in Ro-
mania, yet several attempts have already been made to attract attention
on this group of vertebrates (Cogalniceanu, 1989; Cogilniceanu & Ven-

* Bucharest University Faculty of Biology, Departament of Ecology, Splaiul
Independent{ei 91—95, 76201, Bucharest, Romania. :

https://biblioteca-digitala.ro



156 Dan Cogalniceanu, Anghelutd Vadineanu 2z

czel, 1993; Fuhn, 1964, 1981). Despite the present lack of legal measures
the situation after 1990 is improving. This is mainly due to the cessation
of the huge canal building projects for navigation and irrigation, and to
the draining and damming works that were destroying most of the wet-
lands associated with the major river floodplains. During this century
almost 800/, of the Danube floodplain and 180/, of the Danube Delta have
been drained or dammed, despite early warnings about the lack of eco-
nomic motivations and the long-term negative effects of these environ-
mental destructions (Antipa, 1910).

Romania has a high variety of ecosystems ranging from the Da-
nube floodplain and delta, the Black Sea coast, steppe and plains, to
the hilly and mountain areas, the latter covering one third of the country.
This high habitat diversity supports ninetecn species of amphibians, of
which eight are at the limits of their distribution range, being more
pronc to extinction.

Amphibians continue to offer us unexpected surprises, if only wce
take into considerations the evolution of the number of known species.
If Noble (1931) estimated that the number of extant species of amphi-
bians are fewer than 2,000, Duellman & Trueb (1986) estimated the num-
ber of described species at nearly the double, with an average rate of
37 new species being described per year. It is now estimated that the
total number of amphibian species is close to 6,000 (Savage, 1995).

There is an increased awareness about the necessity for protecting
amphibians, especially since they are considered reliable indicators of
environmental quality (Dunson et al., 1992; Power et al., 1989; Youth;
1995). The decline of amphibian species throughout the world is receiving
considerable recent attention (Blaustein, Wake & Sousa, 1994; Corn, 1994;
McCoy, 1994). Although it is widely recognized that many of the
Earth’s biota are being cradicated as a result of habitat destruction, am-
phibians have been singled out because at least some species seem to be
disappearing from pristine, unaltered areas. The decline of populations
even in protected areas indicates that more subtle effects are involved.
The case of the Golden Toad, Bufo periglenes that has declined severely
and might be extinct, has been well documented (Crump et al., 1992;
Pounds & Crump, 1994). Unfortunately, most of the information on
amphibian decline is anecdotal, and this is especially true for the tro-
pical species, which represent more than 900/, of the total number of
species. A major difficulty in assessing the validity of the reported de-
clines has been the virtual absence of long-term census data on amphi-
bian populations (Pechmann et al., 1991). In an effort to obtain more
information regarding the status of the Earth’s amphibians, the Inter-
national Union for the Conservation of Nature (IUCN) established a
Declining Amphibian Populations Task Force (DAPTF) in 1991 (Vial,
1992). The objective of DAPTF is to establish a global monitoring pro-
gram to assess the status of amphibian populations. A newsletter
(FROGLOG) is also published to ensure proper dissemination of infor-
mation among interested scientists. Standardized survey methods for
the inventory and monitoring of amphibian populations were recently
published (Heyer et al., 1994), to allow for quantitative comparisons.
among studies.
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It appears thus necessary to develop and implement a national pro-
gram for the efflicient management and conscrvation of amphibians. Fur-
ther cooperation with neighboring countries will allow for a joint re-
gional approach; perhaps similar to the CORINE program developed by
the European Union (Commission des Communautes Europcennes, 1991).

Causes of decline

The most important cause of decline is habitat {fragmentation, de-
gradation and destruction (Grumbine, 1990), This is mainly due to dam-
ming, draining, logging, road building, and cxtensive agricultural prac-
tices. Habitat loss has been found responsible for a large number of re-
ported declines (Corn, 1994; Cogalniceanu & Venczel, 1993; Hedges, 1993;
Johnson, 1992; Mann et al., 1991).

Amphibians are vulnerable to aquatic, soil and air pollutants (Po-
wer et al, 1989). Their sensitivity to pesticides (Bishop, 1992), acidic
depositions (Freda, Sadinski & Dunson, 1991), detergents (Gunther &
Plotner, 1986), and heavy metals (Grodzinska et al.,, 1987, Pavel & Ku-
cera, 1986; Terhivuo et al., 1984) makes amphibians very useful bioin-
dicator species in any monitoring program. _ o

" The introduction of foreign species of fish, as Salvelinus fontznqlzs
and Salmo gairdneri, in many alpinc lakes of the Carpathian Mountains
has eliminated a large number of local amphibian populatxons'(Cogalm—
ceanu, 1989: Decei, 1981). Even the introduction of other amphibian spe-
cies has proved harmful to native species in other parts of the world.
Thus, the introduction of Bufo marinus as a biological control of insect
pests, and of Rana catesbeiana for food and sport in many parts of the
world, have contributed to the decline of native amphibian populations
(Corn, 1994; Lanoo ct al., 1994).

" Amphibians are susceptible to infection from a wide variety of
agents, most of them bacteria and fungi. Several recent documented de-
clines are apparently due to infectious diseases (Blaustein et al., 1994 a;
Carey, 1993).

Together with direct killing and hunting by humans, mortality due
to road traffic has a significant negative effect on local populations (Co-
gilniceanu & Venczel, 1993; Fahrig et al., 1995).

The recent documented global changes seem to play an important
part in the reported amphibian declines through changes in precipitation
(leading to flooding or drought), temperature (inducing extreme tempe-
ratures), severe windstorms, and the increase in UV-B radiation (Beebee,
1995; Blaustein et al., 1994 b; Pounds & Crump, 1994; Stewart, 1995;
Wyman, 1991).

Data collection and analysis

To develop a sound national program for the conservation of amphi-
bian populations in Romania several preliminary steps must be accom-
plished.
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A precise, recent evaluation of the present state of knowledge is
needed. This should be done by collecting, analyzing and publishing
existing data from muscums and private collections, scientific literature,
etc. Several books on amphibians have been published during the last
70 years (Cilinescu, 1931; Fuhn, 1960; 1969: Kiritescu, 1930) but the
information contained is now partly out-dated. Several attempts to up-
date were made for the bibliography (Vasiliu & Sova, 1968; Cogalniceanu
& Andrei, 1992) and distribution records (Cogalniceanu, 1991), but
further work is needed.

Regional and national studies and research projects must be develo-
ped in various directions:

1. Perhaps the most important preliminary step must be to gather
data on the distribution of all amphibian species inhabiting Romania.
Most of the present data is outdated and the overall image is incom-
plete. Thus, one of the most common species, Bufo buro, was recently
found in the Danube Delta (Otel, 1992) and the lower Danube floodplain
(Cogilniceanu, unpubl), where it was not previously known, while the
occurrence of Rana lessonae in Romania was just recently documented
(Cogalniceanu & Tesio, 1993).

2. The main categories of ecosystems that support large and/or di-
verse amphibian communities must be identified, and their distribution
and status determined. Several preliminary studies were already made
in the Danube Delta Biosphere Reserve (Kotenko et al., 1993; Otel, 1992),
Danuble floodplain, and Retezat Mountains National Park (Stugren &
Ghira, 1992). The identification of the main ecoregions of Romania is
of great help and offers a solid base (Vadineanu et al., 1992).

3. Evaluate the possibilites for migration (i.e., presence of corridors)
between populations and estimate the width and vegetation cover that
best suits amphibians. Riparian forests, constitute not only corridors but
represent an important habitat by itself and should receive spccial atten-
tion (Simberloff & Cox, 1987; Hobbs, 1992). Also, the potential disadvan-
tages of corridors, as stated by Noss (1987) should be considered. It is
essential to determine what type of corridors are effective in mitigating
the impacts of landscape fragmentation.

4. Populations and;or sites suited for long-term monitoring must
be identified. For the selected populations the structure and dynamics
must be determined and the minimum viable population (MVP) esti-
mated (Nunney & Campbell, 1993). Although there is no such thing as
a MVP per se, the smaller the population, the higher the probability for
extinction. Population viability analysis (PVA) seems better suited, since
it synthesizes interacting factors and identifies trends and threats in
population dynamics. It is also important since it can be used in defi-
ning a ,minimum critical area* and in designing reserves, helping the
manegement and decision making of conservation projects (Linden-
mayer et al,, 1993). Although there are no previous attempts to use PVA
in the conservation of amphibian populations, the results obtained on
other vertebrate species support its use.

5. Conduct genetic analyses across and within populations, across
hybridization areas, analyze genetic adaptation to particular environ-
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ments, and examine genetic fitness. A high genctic variability enhances
the probability of a population’s survival over ecological or cvolutionary
time, and is necessary in developing a long-term conservation strategy.
Most taxonomic assignments are provisional, particulary at the subspe-
cies levels, but such reservations are difficult to convey to government
managers. The evaluation of the taxonomic status of cndangered species
must be done to identify groups that may benelit from genctic analysis
(Avise, 1989; Bogart, 1992). Unfortunately, the traditional taxonomic
designations based on phenotypic descriptions continuc to be the bases
for the eligibility for conservation (O’Brien & DMayr, 1991). The status
of Triturus vulgaris ampelcnsis, an endcemic subspecies inhabiting a hi-
mited area in Transylvania, necds recvaluation. Preliminary clectropho-
retic data indicates it is more different from the nominal subspccies
than previously thought (Rafinski & Cogalniccanu, unpubl.).

Several species of amphibians hybridize in Romania, but very few
studies are devoted to this aspect. Any study of a hybrid zone has to in-
clude molecular analyses to detect and quantify gene flow, introgression,
and determine the width of the area (Burke et al., 1992). The knowledge
of the intensity of gene flow along hybrid zones is important for con-
servation, if one of the hybridizing species is in need of protection.

~ The areals of Bombina bombina and B. variegata overlap on a ge-
nerally narrow band and there intensive hybridization occurs. The first
mention of hybrids between B. bombina and B. variegata was made by
Mehely (1892), from the Transylvanian Plateau. There the ranges of
the two species overlap over large areas since B. bombina can be found
at altitudes up to 400 m (Fuhn, 1960; Ghira, I. pers. commun.) Contrary
to most of the known hybridization areas, the hybridization there is
diffuse and over a large area. Fuhn (1960, pages 179—181) also mentions
the existence of hybrid animals and, in another paper (1970), describes
the situation at the Iron Gates, on the Danube River. In the South of
Romania, where the altitudinal transition is very regular, the overlap
between the ranges of the two species is small and the hybridization
area is narrow. The situation is more confuse in the East, in the Mol-
davian Plateau, where the altitudinal transition is less distinct. The two
species have different habitat preferences and although sympatric over
large areas, are generally allotopic. Human activities tend to disrupt this
fragile barrier through changes in the landscape and the creation of
new habitats.

Two other cases of hybridization have been documented in Romania
among the newts of the genus Triturus. Onec is between T. vulgaris and
T. montandoni (Cogilniceanu & Venczel, 1992; Fuhn, 1963; Fuhn et al,
1975) and the other between T. cristatus and T. dobrogicus (Fuhn, 1960:
Wallis & Arntzen, 1989). The study of both areas of hybridization are
important for conservation purposes since two of the species involved,
T. montandoni and T. dobrogicus, have a restricted distribution, the
latter being also considered endangered.

6. Determine amphibian sensibility to environmental changes and
their utility as bioindicators. Studies should be done along gradients
of .different stressors, to determine the sensibility of amphibians and
their potential use in biomonitoring.
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7. The identification of the main causes for the local and regional
declines of amphibian populations and the estimate of their short and
long-term impacts is extremely important. Measures to reduce or elimi-
nate the incriminated factors must also be proposed. For example, in se-
veral Scandinavian lakes, after the cradication of fish populations with
rotenone, amphibian populations reestablished (Aronsson & Stenson, 1945).

Monitoring programs

Since amphibians are widespread, have generally large populations,
are easy to study, and potentially useful as indicators of regional and
global changes, their long-term monitoring is needed to asses trends in
the environment. To devclop and implement standardized protocols, a
preliminary regional monitoring program in the Danube Delta Biosphere
Reserve seems the best solutions (Figure 1). The Danube Delta is one
of the largest wetlands left in Europe that supports large amphibian
populations (Cogilniceanu & Apostolescu, 1995). Moreover, trained per-
sonnel, technical resources, and a large body of environmental data
gathered over a long period of time are available.

Based on the experience gained, a national amphibian monitoring
program can be developed and implemented. At this stage, links with
neighboring countries should be established to develop a regional
approach to this issue.

Conservation measures

Bascd on the information accumulated, conservation and protection
measures must be prepared and implemented:

1. A Red List based on precise criteria must be formulated. The cri-
teria proposed by IUCN are generally too strict and can hardly be
applied to amphibians. A draft list was already proposed and the results
are not optimistic. Out of the twenty species and subspecies of amphi-
bians inhabiting Romania, ten are vulnerable (Bombing bombina, Bufo
bufo, Hyla arborea, Pelobates fuscus, Rana dalmatina, Rana temporariq,
Salamandra sclamandra, Triturus alpestris, T. cristatus, T. vulgaris am-
pelensis), three are endangered (Pelobates syriacus balcanicus, Rana ar-
valis, Triturus dobrogicus), onc species (Triturus montandoni) is rarc,
and one is undetermined (Rana lessonae). Only five species are not con-
sidered threatened (Bombina wvariegata, Bufo wviridis, Rana esculenta,
R. ridibunda, Triturus v. vilgaris). Locally all species are declining (Co-
galniceanu & Venczel, 1993).

2. A list of types of support ecosystems should be prepared and
those in need of protection and/or restoration identified. The distribution
of amphibians in protected areas is important to estimate if the present
preserved areas are sufficient for amphibian conservation. The existing
breaks in the protective network can be identified by GAP analysis
{Scott et al., 1993).
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Danube Delta Biosphere Reserve

® |dentify objectives and propose goals
¢ Determine priorities
¢ Design and develop monitoring program

Identification, collectin
. 9 Eilaborate and test protocols
and evaluation of the .
R ) Form and train personnel
] existing information l

Mapping species distribution
Inventory of support ecosystems

—(Database creationj

Select protocols)

\
Extensive monitoring Intensive monitoring
of all major categories | |along various

of ecosystems gradients of stress

/

Data analysis

Publication of methods
and preliminary reports

e Develop predictive models

¢ Identify vulnerable/threatened populations
and ecosystems and the main factors of
stress {anthropogenic or natural)

¢ Propose solutions for conservation,
restoration and management

l l

Provide accurate Information for a Create and support the
sustainable use to decision-makers infrastructure for a long-
and local inhabitants term monitoring system

Pubiish field cuides
& final report

Figure 1 — Activities and outputs of a monitoring program in the Danube
Delta Biosphere Reserve,
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3. One of the main problems is to integrate research, monitoring,
and management into an effective and scientifically sound system. Three
elements are essential for this: the identification of clear, verifiable ob-
jectives, timely and sufficient knowledge about the actual situation, and
possibilities for making corrections (efficient feed-back mechanisms)
Until now conservation of amphibians worldwide was also based on the
specics-by-species approach that has proved difficult, expensive, biased,
and inefficient (Scott et al., 1993). A different approach, parochialism,
seems to divert large funds and distract attention from global problems,
being also inefficient (Hunter & Hutchinson, 1994).

An extremely usclul arrangement for the management of amphibian
populations can be derived from the AMOEBA-approach (Ten Brink,
Hosper & Colijn, 1991; Ten Brink & Woudstra, 1991). The principles for
this approach, as applied to amphibians, will be briefly mentioned.

First, the target species/population must be selected and a reference
system must be determined (Figure 2). The target species must be
easily studied; cryptic, fossorial, or otherwise difficult observable spe-
cies must be avoided. Unfortunately, several endangered species like
Pelobates syriacus balcanicus and Triturus dobrogicus are difficult to
observe; so special efforts must be made to obtain information on these
particular ones. Quantitative data must be collected over a period of at
least 3—5 years. This raises a serious problem since there are no such
previous studies in Romania. Finally, the studied population should be
clearly affected by human activities, and must have a proven bioindica-
tor value. This last condition is generally respected by all amphibian
species.

Since amphibian populations show wide fluctuations in time (e.g.,
Pechmann et al, 1991; Pechmann & Wilbur, 1994), several practical
approaches are possible in estimating population size: take the average
over a number of years, use the range as a reference value (e.g., 500 to
1,200 frogs), or consider only the number of adults present in spring at
the reproduction site.

The reference system must be a reliable picture of the uninfluenced
population size, as far back in time as possible. It is difficult to assess,
nevertheless three sources can be used to estimate it: old inventories,

Present Proposed population size
% measures E
0 . " Reference
Population si;z
Figure 2 — The chosen population size of an amphibian species: somewhere

along the axis between zero and the reference point. The closer to the
reference point, the higher the guarantee for ecological sustainability,
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comparative researches involving other, similar populations, and ccolo
gical or demographic models.

~ Second, to achicve the proposed goal of increasing the population
size to the desired number, a sct of measures must be proposed (Fi-
gure 3).

4. Considering the results obtained, the academic community and
cenvironmental NGO’s should promote an adequate environmental legis-
lation. The implementation of the conscrvation laws and measurces passed
must be further supervised and locally controlled. The Green Frogs
(Rana esculenta and R. ridibunda) arc the only species of amphibians
that are commercially exploited. The carrying capacity of their popula-
tions must be estimated and limits and mecasures for a sustainable use
must be proposcd.

Restoration measures

The conservation and protection measures arc not sufficient by
themselves. Since large areas of wetlands have been degraded and des-
troyed by human activitics, restoration measures arc nceded. The res-
toration measures should also include the connecting corridors, including

the building of new ponds in designated areas (e.g. Wardell-Johnson &
Roberts, 1991).

The depleted or restored ponds should be repopulated from neigh-
bouring populations or from captive-bred colonics (Bloxam & Tonge, 1995).
The genetic structure must be previously determined to avoid loss of
genetic variability and genetic crosion and thus allow to establish heal-
thy populations. The transmission of diseases should be avoided and only
young, healthy animals or larvae used for repopulating. As an ultimate
solution, the development of a captive-breeding program for endangered
species should be considered (Uteshev et al., 1986).

Educational activities

All conservation and restoration measures are not efficient without
a strong educational program. A local and national network of specia-
lists and amateurs must be established, allowing the efficient and cor-
rect dissemination of information. Contacts with the decision makers and
politicians are needed to provide rapidly the information needed or re:
quested. The publication of bulletins and reports informing on the re-
sults and progresses in the field of amphibian conservation will increase
the interest of the public and of the decision makers. The publication of
field guides for the identification of amphibian species, the organization:
of workshops and training programs, and the production of documen-
tary films, posters, and leaflets can significantly contribute to the in~
crease of public awareness.

11°
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Measures Effects

Target population

v

Reduce overall pollution improve air, soil & water quality

Eliminate direct human pressure e———p reduce mortality

Restore degraded reproductive sltes =——— increase reproductive success

Ban the use of pesticides in proximity ———s increase food available and survival rate

Build & restore migration corridors ————— increase colonization rate and gene flow

Eliminate fish from ponds » reduce predation

TARGET
POPULATION

— |

Figure 3. — Proposed sct of measures and their effects to achieve the desived population size.
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Conclusions

- Except for several rare and ondangored species, the situation of the
amphlblan populations in Romania is still far from being disastrous or
even comparable to the situation in other Western European countrics.
Nevertheless, one must not forget that it is [ar casier to maintain &
healthy population than to save one on the brink of extinction.
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NYMPHAEA I—XXV (1973—1997)

Index alfabetic

de
ELISABETA POPA

Anuarul Nymphaea ajuns la cel de-al douidze.i si cincilea numar al
sau constituie pentru colectivul de redactie al acestui periodic stiintific
un prilej de analizd a lucrarilor publicate, cu scopul de a i sc aduce im-
bunatatiri si a consolida valoric viitoarele numere. De la aparitic si pana
in prezent anuarul si-a castigat peste 150 de partencri de schimb din
slrdindtate. Cu toate acestea anuarul a fost sistat incepand cu anul 19384
acordiandu-i-se statut de cxtras din anuarul de istorie Crisia pe o pe-
rioadd de sapte ani, preluind si numerotarea volumelor dupa anuarul
Crisia si doar incepand din anul 1991 a revenit la forma initiala dar nu-
marul de volum a continuat. Astfel volumul din 1984 care trebuia si
fie vo.umul XI a devenit automat nr. XIV s.a.

O privire restrospectivid permite descifrarea eforturilor depusc de co-
lectivul de redactie in directia perfectionarii cuprinsului acesteia si a for-
mei grafice avind un stil propriu care o deosebeste in contextul periodi-
celor de stiintele naturii editate de alte muzce din tara.

Desjgur, striaduintele colectivului redactional, nu s-au concretizat in
tota'itate, mai fiind inca posibilitati care, realizate practic, date fiind po-
sibilitiatile actuale din dotare cu calculatoare si executarea tehnoredactarii
§i a planselor cu tehnici avansate sa-i confere o si mai buna calitate teh-
nica. Pentru prestigiul deja castigat, in viitoarele numere, se va proceda
cu mai multa rigoare la selectionarea si propunerea materialelor si chiar
cu publicarea revistei intr-o limba de circulatic internationala. Majori-
tatea lucrarilor publicate apartin colectivului Muzeului Tarii Crisurilor
dar se observd si o frecventd constantd a colaboratorilor externi de la
Institutul de Speologie Bucuresti, Universitatea Bucuresti, Muzeul , Gri-
gore Antipa“ Bucuresti, Societatea OrnitologicA Romand, Institutul de
Speologie Cluj, Universitatea Cluj, si colaborari sporadice ale cadrelor
didactice din municipiu si judet.

Pentru cunoasterea exacta a tuturor lucrarilor publicate in Nym-
phaea am considerat utila intocmirea Indicelui alfabetic pe perioada ani-
lor 1973—1997 (nr. I—XXYV) care face parte din volumul de fatd. Punem,
prin urmare, la dispozi{ia celor interesati un instrument informativ, pre-
cum si o primi imagine globald, ce-i drept cam exterioara, a continutului
ei. Lectura integrald a materialelor publicate este, neindoielnic, unica mo-
dalitate de a aprecia obiectiv anuarul, prin contributia la cunoasterea
cercetarilor stiintifice in domeniul stiintelor naturii din aceasti parte
de tara.
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La conceperea Indicelui alfabetic am procedat conform bibliografiilor
generale de stiintele naturii. Astfel am notat Anuarul Nymphaea=~N,
iar din anul 1984 cu N-C=Nymphaea extras din Crisia, pand in 1991,
dati de la care anuarul a apiarut sub forma initiala Nymphaea=N., ca-
reia i-am addugat numarul si paginatia. Lucrarile au si rezumate in limbi
straine, sunt identificabile prin traducerea titlurilor ((inainte sau dupa
titlul in limba romana).

NYMPHAEA I—XXV (1973—1997)
Alphabetical index
ELISABETA POPA

The ,.Nymphaea* scientific year-book at its 20th number of appearance con-
stitutes for its editorial staff a reason to analyse the published papers. aiming to
improve them in the future. Since the first number till now this publications has
earned 150 foreign exchange partners,

Nevertheless, it has suspended beginning with 1984, being published in the
pages of the historical ycar-book Crisia for seven years, taking the numbering of
Crisia and only since 1991 ,Nymphaea“ has returned to its initial form, but the
volume numbering was maintained. Thus, the 1984 volume, which should have becn
volume XIbecame automatically vol. XIV and so on.

A retrospective overlooks permits to decipher the efforts made by the edito-
rial staff in order to improve the its scientific and graphic content. Today ,Nym-
phaea“ has its own style, which distinguish it from other romanian publications
in the field of natural history.

Of course, the efforts of the editorial staff have not been entirely materialised,
still existing possibilities given by computers and new techniques in the field of
desktop publishing. In the future issues, to respect the prestige already gained,
we will select the papers more rigorously and the articles will be published in an
international language. The majority of the published material is submitted by the
researchers working for the Tarii Crisurilor Museum, Oradea, but there is a
frequency of external contributors from the ,Emil Racovita“ Speleological Institute
Bucharest and Cluj, University of Bucharest, ,,Grigore Antipa“ Natural History
Museum Bucharest, Romanian Ornithological Society, University of Cluj and some
sporadically contributions of teaching staff from Oradea or the county. '

1 considered useful to present the list in alphabetical order of the papers
published in the volumes of ,Nymphaea* during 1973—1977 (nr. I—XXV) which
is part of this volume. Therefore, we offer to who may be interested this infor-
mation, as well as a global image of the volume’s content.

The entire lecturing of the published material is undoubtedly the unique way
to appreciate its contribution to the knowledge in the field of natural history.
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