TRANSYLVANIAN REVIEW OF
SYSTEMATICAL AND ECOLOGICAL
RESEARCH

The Rodna Mountains National Park

Editors

Angela Curtean-Banaduc, Doru Banaduc & loan Sirbu

Sibiu - Romania

2010












TRANSYLVANIAN REVIEW OF
SYSTEMATICAL AND ECOLOGICAL
RESEARCH

The Rodna Mountains National Park

Editors
Angela Doru loan
Curtean-Banaduc Banaduc Sirbu

“Lucian Blaga” University of Sibiu,
Faculty of Sciences,
Department of Ecology and Environment Protection

E(.‘()I,t)(;l!ﬁ ‘ o Ny,
4 @ yr— [} & s,
3 g = :
A ¥ ECoTuR
SIARAMURES “‘\"’
Maramures “Lucian Blaga” Rodna Ecotur
Ecology and Maramures A - bi
Tourism Center Museum Unlvgrs_lty Montams Sibiu
e of Sibiu National Park N.G.O.
Association

Sibiu - Romania

2010



Scientifical Reviewers:

John Robert AKEROYD
Sherkin Island Marine Station,
Sherkin Island - Ireland.

Aurel ARDELEAN
Romanian Academy, "Vasile GagftliWest University of Arad,
Arad - Romania.

Marian-Traian GOMOIU
Romanian Academy, "Ovidius" University,
Constama - Romania.

Oriana IRIMIA-HURDUGAN
"Alexandru loan Cuza" University of liag
lagi - Romania.

Radek SANDA
Czech National Museurepartment of Zoology,
Prague - Czech Republic

Erika SCHNEIDER-BINDER
Karlsruhe University, Institute for Waters and River Basin Management,
Rastatt - Germany.

Viera STRASKRABOVA
Slovak Academy of Sciences, Institute of Hidrobiglog
Ceské Budjpvice - Slovakia.

Teodora TRICHOVA
Bulgarian Academy of Sciences, Institute of Zoology,
Sofia - Bulgaria.

Editorial Assistants:

Mihaela ACHIM
"Grigore Antipa" National Natural History Museum,
Bucharest - Romania.
Timur Vasile CHIS
Maramure Museum,
Sighetu-Marmaei, Romania.
Claudiu IUSAN
Rodna Mountains National Park,
Rodna - Romania.
Horea OLOSUTEAN
"Lucian Blaga" University of Sibiu,
Sibiu - Romania.

Editorial Office:

»Lucian Blaga” University of Sibiu, Faculty of Sciences, Department of Ecology and
Environment Protection, Dr. loan fRaStreet 5-7, Sibiu, Sibiu County, Romania, RO-550012,
Angela Curtean-Bnaduc (banaduc@yahoo.com, angela.banaduc@ulbsibiu.ro)

ISSN 1841 - 7051

The responsability for the published data belonth&authorsAll rights reserved. No
partof this publicationmaybereproducedr transmittedn anyform or by anymeansglectronic
or mechanical, including photocopying, recording or by any information storage and retrieval
systemwithout permissionin writing from the Editorsof Transylv.Rev.SystEcol.Res.



INMEMORIAM

Florian Porcius
(1816 - 1906)

“Impressive appears the example of the persevenntvictorious fighter against all
kind of difficulties offered by the personality and botanical careéfl@fian Porcius.” These
appreciative words of Professor Emil Pop (1897-1974), member of the Romanian Academy of
Science, are an expression of respecFEforian Porcius, and a commemoration of the activity
and exceptional achievements of a lifetime of botanical studies, realised alongside other
professional activities, for his home landscape, for the Rodna Mountains.

He was born on 28 August 1816 in Rodna Veche (Baditisiud County,
Transylvania-Maramugearea, Romania) at the foot of the Rodna Mountains into a family of
former border guards. As his parents died early, he was educated by his grandfather, the priest
Gherasim Porcius. After primary schoéllorian Porcius between 1827/1831 attended the
Normal Military School of the Habsburg (Austrian) Empire in the German languagesaid)
and in the following period secondary schools in Blaj and Cluj-Napoca. Back at Rodna Veche
he worked up until 1836 as a teacher in his home village. With a scholarship from the “Border
Guardians Fund”, in 1844 he arrived in Vienna for further education, including botanical and
agricultural knowledge. The lectures of the famous botanist Profgtegan Endlicher opened
his great interest for botanical studies, which had never been aroused in his later pedagogical,
political and administrative career. Returning to Transylvafiierian Porcius worked as a
teacher, as an employer in the local and regional administration, as a district judge, as a leading
functionary in the border guardians’ administration and as president of the Orphan Office.
Retired in 1877Florian Porcius continued his botanical studies for some thirty years. He died
in his native locality on 30 May 1906 at the great age of about ninety years.

With his botanical research&sorian Porcius introduced a note of intensively floristic
research of Transylvania. For his studies he made the choice for the mountains of Rodna, a
representative massif of mountains in the Romanian Eastern Carpathians. He studied in detail
the flora and conditions of vegetation of the whole Rodna Mountains, also in comparison with
other massifs of the Romanian Carpathians, and in 1868 published the Flora akihe N
District and, following this, also other botanical papers. He described new species such as
Heracleum carpaticum, Centaurea carpatica and other taxons; in his honour are named two
other speciedrestuca porcii Hack. andSaussurea porcii Degen. Being in contact with other
researchers on the flora and vegetation of the Carpathians and other parts of Romania, his
botanical work was recognised and highly appreciated.

From 1857Florian Porcius was a member of the Transylvanian Society for Natural
Sciences in Sibiu. As an active member of the Romanian Academy of Science from 1882, he
had an important role in the creation of the Romanian terminology of plants, the phyto-
geographical approach to research and also the liberal species concept in Romania.

Florian Porcius was one of the first Romanian botanists with extensive international
relations, cultivated through exchanges of plants and scientific correspondence between
botanists as well as cooperation with many other foreign collaborators. His plant collection
includes not only material from Transylvania, but also important material of the European
flora.

Through his comprehensive, accurate and profound botanical work and his leading
scientific role in the second half of the”‘l@entury,FIorian Porcius can be considered to be
one of the classic figures in Romanian Biology.

The Editors
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Preface

Rodna Mountains/Muii Rodnei (47,975 ha) is located in the north of the
Romanian Carpathians, in Transylvania-Maramuregions area, in alpine bioregion. It
overlaps the Rodna Mountains National Park, Pietrosu Mare Biosphere Reserve and
two Natura 2000 sites ROSCI0125 Rodnei Mountains and ROSPA0085 Rodnei Mountains.
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The importance of this protected area lies in its geology, geomorphology, and
numerous endemic or glacial relicts of flora and fauna, natural ecosystems at altitudes between
500 - 2,303 m.

Owing to its remarkable biodiversity and wildlife, the Rodna Mountains area was
designated as a Special Area of Conservation (SAC) under the Habitats Directive and also,
Special Protection Area (SPA) under Birds Directive, hosting 27 habitats and 25 species of
community importance (six of which are priority specié#isus arctos, Canis lupus,
Callimorpha quadripunctaria, Rosalia alpina, Campanula serrata and Pesudogaurotina
excellens), and five habitats are priority habitats: Bushes with Pinus mugo and Rhododendron
myrtifolium - 4070*, Species-rich Nardus grasslands, in siliceous substrates in mountain areas
- 6230*, Alluvial forest with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion
incanae, Salicion albae) - 91E0*, Active raised bogs - 7110*, Petrifying springs with tufa
formations - Cratoneurion - 7220*, and Alpine pioneer formations of the Caricion bicoloris-
atrofuscae 7240%).



These mountains harbour more than 7,200 specifisrafand fauna, 270 of which
are included on Rodna Mountains Red List. The nmogiortant nature values (endangered
species, ecosystems) are included in four scientéiserves: Pietrosu Mare, Piatra Rea,
Corongs and Bila-Lala (in declaration process). Some wahke species which are spreading
in Rodna Mountains are valuable species for biaditye conservation, including brown bear
(Ursus artcos), lynx (Lynx lynx), wolf (Canis lupus), Tatra pine voleNlicrotus tatricus - in
Romania present only in Rodna and Maramum@ountains), Carpathian newfr{turus
montandoni), Carabus zawadszkii (present only in Rodna and Maramuri®lountains),
Cucujus cinnaberinus (rare in Romania)foa granitica disparilis (present only in Rodna and
Fagaras mountains) Pseudogaurotina excellens (rare in Romania - Retezat, Paranggaras,
Rodna),Carabus hampei (present only in &garas, Maramure and Rodna mountains, and in
Somaul Rece), Hieraaetus pennatus (rare in Romania), andlene nivalis or Rodna
Mountains rush-light (endemic species).

The Rodna Mountains appear as a horst of crystaléipers delimited by deep faults:
Drags Vodi (to north) and Rodna (to south). There are thmystalline layers: Bretila,
Repedea and Rebra. To south, some new volcanic rack to be found in the high hills
located along the Somd Mare River.

Sedimentary rocks (Cretaceous and Paleocene) sdirmu the massif have
been affected by tectonic movements and have sthntpe landscape with some
particular features. The mountain chain keeps thet iraces of Quaternary glaciers.
Glacial landscape is well developed on the nortleope where some glacial circuses can
be found (Pietrosu, Bdkscu, Negoescu and so on). On the southern slapeglacial
landscape is less impressive: some suspended |gtaciases and snow niches. In the south,
the limestone bedrock has made up a karst landsedfie some remarkable caves, such
as lzvorul HRusoarelor (18 km), Jgheabul lui Zalion, Baia lui Seluer, Colisel, Grota
Zanelor, and Izbucul Albastru al Izei. There aren&untain peaks higher than 2,000 m in the
massif.

Different biological studies demonstrate the ratee of the Rodna Mountains from
biodiversity point of view, especially by includirige Pietrosu Mare site on the tentative list of
UNESCO World Heritage Sites for Nature. The proadsseclaring as a full UNESCO site is
ongoing, by collection of data in order to provattthe area is equivalent to an endemogenetic
centre for an important constellation of flora dadna species.

Inspired by the value of the area, tAeansylvanian Review of Systematical
and Ecological Research editors, with the support of the Rodna Mountainatidhal
Park Administration, have dedicated a first voluofethis series to the Rodna Mountains
National Park. This scientific volume represents iamportant step for promoting the
nature values of this area, highlighting the reteeaof the protected areas as biodiversity
hotspots, and invites more and more naturaliststudy and discover the mysteries of this
wild area.

There is no doubt that these new data will devklupwledge and understanding of the
ecological status of this special area, and thet ill continue to evolve.
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GEOGRAPHICAL INTRODUCTARY CHARACTERIZATION
OF THE RODNA MOUNTAINS -
RODNA MOUNTAINS NATIONAL PARK
(EASTERN CARPATHIANS, ROMANIA)

Vasile Timur CHp *

* Maramures Museum, Nature Sciences DepartmenttaPidberttii 15, Sighetu Marmgei, Maramureg
County, Romania, RO-435500, timurcvt@yahoo.com

KEYWORDS: Romanian Carpathians, location, limits, relief, general
characterization, hydrology, climate, protected areas.

ABSTRACT

This paper, “Geographical introductary characterization of the Rodna Moutains -
Rodna Mountains National Park”, represents a brief description of the Rodna Mountains where
occurs one of the most important protected areas of Romania.

This paper includes information regarding: location, limits, relief and general
characterization, hydrology and climate, protected areas of the Rodna Mountains, both within
the Rodna Mountains National Park and from different areas of its surroundings.

RESUMEN: Caracterizacion geografica de introduccion de la Montafia Rodna -
Pargue Nacional Montafias Rodna (Céarpatos Orientales, Rumania).

Este articulo ,Caracterizacién general de la Montafia Rodna - Parque Nacional
Montafias Rodna”, representa una breve descripcion de las montafias Rodna, donde hay una de
las mas importantes areas naturales protegidas de Rumania.

El articulo incluye informacion relativa a: limites, relieve y caracterizacion general,
hidrologia y clima, areas protegidas de las Montafias Rodna, ambos del Parque Nacional
Montafia Rodna y de diferentes areas de sus alrededores.

REZUMAT : Caracterizare geograficintroductia a Muniilor Rodna - Parcul
National Murtii Rodna (Carpgi Orientali, Roméania).

Aceast lucrare ,Caracterizarea genera Muntilor Rodna - Parcul N#onal Munti
Rodna” reprezirit o descriere introductiva Murtiilor Rodna, unde se afluna dintre cele mai
importante zone protejate din Romania.

Aceast lucrare cuprinde informa referitoare la: amplasare, delimitare, religf
caracterizare gene#alhidrologiesi clima, zone protejate din Muin Rodna, atat din Parcul
National Murtii Rodna, céatisdin diverse zone limitrofe acestuia.
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GEOGRAPHICAL ELEMENTS

Localisation

The Rodna Mountains (Fig. 1) are localized in Wfransylvania-Maramugeareas
(Romania) and are part of the northern group oBastern Romanian Carpathians.

Within the northern group of the Eastern Romaniarp@thians, the Rodna Mountains
are surrounded by: th€ibles Mountains at West, the Maramagrelills in North-West, the
Maramurg Mountains at North and North-East, the Suhard Mains at East, the Bérg
Mountains and the #aud Hills at South.

ATl 4 i Yo
Figure 1: The Rodna Mountains

e

landscape.

Limits

The geographic limits of the Rodna Mountains afaited by few landforms.

The western limit is represented by thdaBta Valley, between the Guc Village
and Stefanita Hill (Bistrita-Nasaud County), theSetref Pass (818 m a.s.l.) and the Carelor
Valley, the village of &cel (Maramurg County), up to the confluence with the Iza River.

The northern and the north-eastern limits are #dkey of Iza River, Moisei Hill (the
Moisei Pass), \deu Valley and Prislop Pass (situated at an altinfdé,416 m) (Maramuge
County).

The eastern limit is given by the Bis&riAurie River, the Rotunda Creek, Rotunda
Pass (1,217 m in altitude), Preluci Creek and Saindare River up to the village of Valea
Mare (Bistrta Nasaud County).

The southern and south-eastern limits are thgild Hills between Cgbuc Village
and the city of Anig and, from that point forward, the SogueéMare River up to the Valea
Mare Village (Bistria Nasaud County).
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Geographical and geological characterization

The Rodna Mountains are the tallest most massoueniains of the Eastern Romanian
Carpathians, distinguished by their heights suipgs2,200 m, the length of the mountain
range of almost 50 km and their area of 1,308, km

The range is a profoundly asymmetrical over raibedst, due to its crystalline
structure as well as to the fault lines determirting sinking of the neighboring areas. This
tectoniccharacters emphasizedn the northernsideof therangeby theshortsteepslopeof the
almostl,000mdeepDraga Voda faultline andthelonggentleslopingof theSome faultline.

Most of the Rodna Mountains range is composed ¢dmerphic rocks (Bretila series,
Rebra series and Repedea series), containing gnatssceous schist, amphibolites, quartzite,
greenschists and graphitic schist, and crystallimestone. In the southern part, due to
Neocenic volcanic activities there are rhyolitesacites, andesites and basalts. The
metamorphic nucleus is surrounded by limestonedstane, siltstone, conglomerates and
mudstones.

Although unitary, the Rodna Mountains can be dididethree distinct compartments
due to their morphological and orographic partidtits.

Ineu is the most eastern compartment and formgagraphic centre culminating with
the pyramid shaped Ineu Peak (Fig. 2) of 2,282 mmFthis centre are spreading the
secondary ridges: Piciorul Tomnatecului (Tomnate®eak, 1,967 m), Piciorul Rleuei
Ridge (2,041 m a.s.l.), Gajei Ridge (Gajei Peald,8), Piciorul Inet(Ineu Peak 2,222 m
a.s.l,, Reu Peak 2,113 m a.s.l.,, Ciel Peak 1,835 m a.s.l.), Gitel Ridge (1,851 m a.s.l.),
Piciorul Ciciunel (1,704 m), mountain’s main ridge (CoastagdePeak 2,060 m, Ga Peak
2,036 m, Omu Peak 2,134 m a.s.ldilPeak 2,121 m a.s.l.,d8galau Peak 2,159 m) and its
secondary ridge leading to CoropdPeak (1,987 m). The mountain is mainly formed of
strongly metamorphosized crystaline rocks (grandt@aceous schists, paragneiss, epimorphic
schists - Repedea series), sericitous grafitoustsclamphibolites, limestone, often covered by
glacier deposits and scree.

Pietrosu is the central compartment of the mounta@éng separated from the other
two by the Tarna Batranei Saddle (1,735 m) at West and @&@addle (1,882 m) at East.

This sector is morphologically divided in threefwhes:

a. a first branch situated between @afaddle and the Rebra Peak 2,119 m, and
represents the main ridge of this mountain withuales over 2,000 m as Rebra Peak 2,119 m,
Gropilor Peak 2,063 m, Cormaia Peak 2,033 m, Repadd 2,074 m, Negoiasa Mare Peak
2,041 m a.s.l., Puzdrelor Peak 2,189 m a.s.|.,taémk 2,048 m a.s.l., from where the longest
secondary ridges are breaking.

b. Pietrosu branch is separating towards north fiteencentral branch from the Rebra
Peak 2,119 m, here being situated the tallest pehk&odna Range, Pietrosu Rodnei Peak
2,303m (Fig. 3), Grohotu2,203m, BuhaiescuMare Peak?,268m, BuhiaiescuMic Peak?,221m
a.s.l.

c. the third branch is situated between the Rebak 2,119 m and Tatai Bitranei
Saddle (1,735 m) being emphasized by Gropilor Re@63 m.

Batrana is the third compartment situated betweemifeaBatranei Saddle (1,735 m)
andSetref Pass (818 m) and is forming an orographitreasith valleys in a radial disposition
around Muncelu Réios Peak of 1,703 m a.s.l. (Fjgard Bitrdna Peak of 1,710 m a.s.l.
(Fig. 5). The mountain is formed of sandstone, nards menilites, bituminous schists (Bar
strata), siltstone flysch, wild flysch, bituminosishists (Valea Carelor strata).
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Figure 5: Bitrana Peak.
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Figure 7
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There are four main characteristic features oRbdna Mountains.

The denudation topography, for which T. Murariuabtished the presence of four
erosion surfaces and |. Sarcu showed that onlysarface is suitably represented, the Cerbul
surface, which he assimilates to th@rBna surface identified by T. Murariu.

The glacial topography is represented by cirquegtr@su, Bubliescu, Repede,
Negoiescu, Cimpoiesei, Bigti Aurii, Ineu and Lala), moraines (on Lala, onaBibn Putredu,
along Bistricioara River), erratic blocks, glacigeleys.

The periglacial topography is represented by sandaa, Bila and Pietrosu), protalus
remparts (on Calgel, on Puzdrele), tills (Ineu), kames (RodnataFslesei) and avalanche
paths.

The karst topography is poorly represented, onlyform of limestone pavement,
sinkholes, caves and subterranean streams - FReea Bistricioara Valley, Mikiasca,
Corongs, the springs of lza (Fig. 6), etc. In Rodna Moimgaaround 90 caves have
been mapped, from which we cite the most prominéntorul Tausoarelor (Rusoarele
Spring), Jgheabul Iui Zalion (Zalion’s Gully), §eera lui Miglei (Maglei's Cave),
Pestera Zanelor (Fairies Cave), dfera lIzei/lza’'s Cave (Fig. 7), Rera Laptelui (Milk
Cave), Pgtera Baia lui Schneider (Schneider’'s Mine Cave), et

Hydrology

Superficial waters are represented by streamlets lakes and are collected by
different rivers.

Iza River springs under theaana Peak and collects streamlets from the north-
western side of the Rodna Mountains. The main yalere: Migura Valley, Celaru Valley,
Runcu Valley, Obcioara Valley, Toplicioara Mare Mgl Izcioara Valley, Teilor Valley,
Repede Creek and Carelor Valley.

Viseu River springs under Prislop Passage and coliotams from the northern
Rodna Mountains side. The main valleys areiréfu Valley, Fantdna Valley, Negoiescu
Valley, Repedea Valley, Pietroasa Valley, Hotar I&al Puréretul Valley, Dragg Spring
Valley and Negru Spring Valley.

Bistrita Aurie River springs undera@®alau Peak, from the glacial lake Bis&iAurie
Spring and collects streamlets from the eastem gidhe Rodna Mountains. The main valleys
are: Putredu, Tomnatecu Mare, Bilei, Lala and Rddéun

Someaul Mare is formed by the confluence of Preluci ¥gl(Rodna Mountains) with
Zmeul Valley (Suhard Mountains), collects the waleand streams from the eastern and
southern sides of the Rodna Mountains. The maileyalare: Nichita Valley, Gaja Valley,
Colasel Valley, Baia Valley, Anig Valley, Cormaia Valley, Rebra Valley and Gersal®#al

Silauta Valley, tributary of the Sorgel Mare River, collects the valleys and streams
from the western side of the Rodna Mountains. Thenmalleys are: Repede Stream, Stramba
Valley, Telckor Valley, Babei Valley, Cerbu Valley, Stegii Vaflestc.

The lakes are represented by: glacial lakes, wHah behind some moraine
deposits; there are around 23 and have a surfager h5 ha, and a maximum depth of
5.2 m (Bulasiescu 1l Lake). The most important glacial lakese:arlezer Lake
(Fig. 8), Buliiesc lakes - I, II, lll, IV (Fig. 9), Repede Lakézvorul Bistritei Lake,
Ineu Lake, Lala Mig Lake (Fig. 10), Lala Mare Lake (the largest lake52 ha),
etc.; periglacial lakes: aul Corongg, Taul La GCarti, La Tau, etc.; lakes situated
behind a slide wave of earthadl Muced (Fig. 11) on Brana Mountains, at the springs of
Iza River.
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The waterfalls are well represented, here is ptesea of the biggest in Romania:
Cailor Waterfall of 80 m (Fig. 12), and also Bidscu Mare, Izvorul Verde (Fig. 13), Puzdra,
Cimpoiasa, as well as from the valleys Pietroasér& Cormaia, Angeand Biilor Springs.
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The mineral waters are present especially in thehsgon side of the area, where
there is the SangeorziBResort. Other mineral springs are located in Anf&ant, Maieru,
Rodna, under Prislop Passage, Romuli - Borcut Riges Coppice Reservation (Fig. 14), and
Borsa Complex.

Figure 14: Borcut Riversides Coppice Reservation.

Climate

The geographic position, its western-eastern doeadf the summit and its altitude
generate the climate in the Rodna Mountains, iteisiperate-continental, with Atlantic
influences and alpine character.

Average annual values widely oscillates, the déffies being given by the altitude
and the slope exposure, the northern one beingecablan the southern one. Annual
temperature in the summit area is negative (at @090 m, it is of -1.3°C), at the altitude of
1,790 m, where the lezeru meteorological statimgitigated, the average annual temperature is
of 1.4°C. In the southern slope, the average artenaberature is of 6-7°C, at the base of the
massive.

The average annual precipitations in the alpine sulghlpine areas of the interest
mountainous zone are of 1,200-1,400 mm, and dbdke of the massive they reach a value of
750-800 mm. The number of the rainy days is anageeof 130-150 days, the first snow falls
at the end of September or the beginning of Octadosat the number of the snowy days is of
160-200.

The winds are present in this area especially ie #ipine and also in the
subalpine areas, their western direction being danti and their medium velocity is of 3.5-
4.5 m/sec.
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PROTECTED AREAS

In the Rodna Mountains are present an importamibeu of protected areas with
different conservation status.

Rodna Mountains National Park - Biosphere Resern#6,339 ha, overlaps on
the Rodna Mountains. From the administrative poiihnview Rodna National Park belongs
to both Maramurg County (9,798 ha) and BigmNasaud County (3,6541 ha), category
I [JUCN.

Pietrosul Mare Nature Reserve (Rodna MountaingsoNalt Park) - code 2563, mixed
scientific reservation, 3,300 ha. Location: Moisaed Bosa, Maramurg County, category |
IUCN.

Piatra Rea Nature Reserve (Rodna Mountains Natidterk) - code 2589,
mixed scientific reservation, 409 ha (Law 5/20080- ha), Maramure County, category |
IUCN.

Ponorul lzei Nature Reserve #Bana Spring) (Rodna Mountains National
Park) - code 2562, hydro-geological, 0.5 ha. LaratMoisei, Maramure County, category
I TUCN.

Patera and Izbucul 1zei Nature Reserve (Rodna Moostdational Park) - code
2582, speleological, 100 ha. Location: Moiseic&, Maramurg County, category Il [UCN.

Meadow with Narcissus Nature Reserve on Saca Mountain (Rodna Mountains
National Park) - code 2209, botanical, 5 ha, LaratRodna, Valea Vinului Village, Bista-
Nisiud County, category Il IUCN.

Ineu-Lala Nature Reserve (Bila-Lala) (Rodna MoimgaNational Park) - code 2225,
mixed, 2,568 ha. Locatiogan, Rodna, Bistta-Nisiud County, category IV IUCN.

Mihaiesei Springs Nature Reserve (Rodna Mountains Nalti®ark) - code 2223,
mixed, 50 ha. Location: Maieru, Agi¥/illage, Bistrta-Nasiud County, category IV IUCN.

Cohisel Valley Cave Nature Reserve (Rodna Mountainsddati Park) - code 2210,
speleologist, 1 ha. Locatiofan, Bistrita-Nasiud County, category 11l IUCN.

Cormaia Valley (Rodna Mountains National Park) ode 2223, mixed, 50 ha.
Location: Cormaia, Bistra-Nasaud County, category 1V IUCN.

Tausoare Cave Nature Reserve (Rodna Mountains) - c806, Zpeleologist, 71 ha.
Location: Rebgoara, Bistria-Nasaud County.

Zavoaiele Borcut Nature Reserve (Rodna Mountaingde2205, hydro-geological, 1
ha, Location: Romuli, Bistra-Nasiud County.

There are also few Natura 2000 Sites situateddrRibdna Mountains.

SCI - Sites of Community Interest

ROSCI 0125 Rodna Mountains. Location: Maier 56%rv&®al7%, Redra 32%,

Romuli 8%, Rodna 55%, SangiorgiiB39%, Sant 31%, Telciu 11%, Bistta-Nasiud County
and Bosa 10%, Moisei 42%, #&el 9%, in MaramureCounty.

ROSCI 0193 #ugoare Cave. Location: Reboiara, Bistria-Nasiud County.

ROSCI 0264 Izei Valley - Solovan Hill. Location: Rali <1%, Telciu <1%, Zagra
<1%, in Bistrta-Nasaud County and Moisei <1% i€el 69%, in MaramugeCounty.

SPA - Special Protection Areas

ROSPA 0058 Rodna Mountains. Location: Maier 56%v&al7%, Redra 32%,
Romuli 8%, Rodna 55%, SangeorziB9%, Sant 31%, Telciu 11%, in Bistra-Nasiud
County and Baya 10%, Moisei 42%, #&el 9%, in MaramureCounty.
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NATURAL CAVITIES IN THE PIATRA REA -  STIOL AREA,
GURA FANTANII, BOR SA (RODNA MOUNTAINS)
(TRANSYLVANIA-MARAMURE S, ROMANIA)
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* “Speleological Club Montana”, Bucw# Boulevard, 28/11, Baia Mare, Maramgr€ounty,
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ABSTRACT

Piatra Rea is a metamorphic limestone mountainat&t in the Rodna Mountains
National Park, where 340 ha are constituated aseatsgic reserve. On this mountain, there
are known up to 22 cavities, only two of them hgvindevelopment larger than 100 m. The
karst of Piatra Rea $tiol has a complex character, being built in asteaur stages, the
oldest being more than 350,000 years old, while l#s¢, the most recent, is made of
travertine deposits from mineral water sources.

A speciality of the mountain are the gravitatiom@ction cavities, such as the
pothole of Podul Cailor (243.3 m in length and BO®. in depth), the deepest cave from the
northern part of Romania.

The exokarst is well represented, as clints, sillked) swallets, gorges and one
important exsurgence (Fantana).

Equally remarkable are the osteological remainkectdd from the pothole of Podul
Cailor, where bones oBos primigeniuswere identified, probably from a period when
human pressure drove them to an altitude aboventhihe species normal habitat.

RESUME: Les cavités naturelles de la zone de Piatra R#®l; Gura Fantanii,
Borsa (Montagnes de Rodna) (Transilvanie-MaramuReumanie).

Piatra Rea est un massif de calcaires métamorphisjue® dans le Parc National
des Montagnes de Rodna, duquel une surface de&840uh statut de réserve scientifique.
Dans ce massif sont connues 22 cavités, dont sente2ront un développement de plus de
100 m. Le karst de Piatra Re&tiol a un caractére complexe, étant édifié en aingnd
étapes, la plus ancienne ayant plus de 350.00Cetates derniere, la plus récente, étant
constituée de dépdts de travertin déposées paodeses minérales.

Une caractéristique du massif sont les cavités degrpar soutirage gravitationnel
tel 'Aven du Podul Cailor (développement 243,3 aénivellation -108,3 m) qui est la
grotte la plus profonde du nord de la Roumanie.

L’exokarst et bien représenté, varié, sous fornelggiés, dolines, embuts, canyons
et une importante source vauclusienne (Fantana).

Egalement remarquables sont les restes ostéokgyigeoltées de I'Aven de Podul
Cailor, ou ont été identifiées des osRiEs primigeniusprobablement d’'une période dans la
guelle la pression anthropique les a poussés altiegles inhabituelles pour 'habitat de
I'espéece.
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REZUMAT : Cauvititile naturale din zona Piatra Re&tiol, Gura Fantanii, Baa
(Muntii Rodna) (Transilvania-MaramugeRomania).

Piatra Rea este un masiv de calcare metamorfiteat sin Parcul Ngonal
Muntii Rodna, o suprafa de 340 ha, avand statut de rezéevatiintifica. in acest masiv,
se cunosc 22 de caiit, dintre care doar 2 au o dezvoltare de peste hOQCarstul
din Piatra Rea Stiol are caracter complex, fiind edificat in celtipupatru stadii, cel mai
vechi de peste 350.000 ani, ultimul, mai recentlépozite de travertin depuse de izvoare
minerale.

O caracteristi& a masivului sunt cavitile formate prin tragune gravit@ionak,
Avenul din Podul Cailor (dezvoltare 243,3 m, defave -108,3 m) este cea mai profand
cavitate din nordul Romanigi are aceastgenea.

Exocarstul este bine reprezentat, variat, reprezeate lapiezuri, doline, ponoare,
cheisi un important izbuc (Fantana).

Remarcabile sunt resturile de oase prelevate dimwdwdin Podul Cailor, unde au
fost identificate oase de bour, probabil dintr-cigedci Tn care presiunea umaia Tmpins
la altitudini anormale pentru habitatul speciei.

INTRODUCTION
The Piatra Rea studied area (Figs. 1 and 2) idlynoluded in the Piatra Rea
Scientific Reserve of Rodna Mountains National Park

*

% 3

Fiure 1: Piatra Rea area.
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Figure 2: Piatra Rea area.

The Piatra Rea Scientific Reserve is proposed amtgoreservation by the
Maramurg County Council Decision 57/1994 (geological, fiic and landscape reserve
on an area of 50 hectares). The Law 5/2000 decRigda Rea area as a scientific reserve,
in the £' category of the IUCN status. In 2003, The RodnauMains National Park
Administration was founded, and elaborated a mamagé plan approved by the Romanian
Government Emergency Order 57/2007, by which theriic Reserve of Piatra Rea is
extended to an area of 340 hectares.

SPELEOLOGICAL RESEARCH

The exokarstic phenomena of ti§iol - Bistricioara Valley area have been
mentioned for the first time in 1910, although thehor was considering them to have a
glacier origin (Orghidan, 1910). Do#i$1963) analyses the exokarst of the same arem, as
part of the field research for his doctoral theziblished in 1968. The karstic morphology
of the same area is also mentioned by Sarcu, iddusoral thesis of 1978. To be noted that
the karstic phenomena of Piatra Rea, although isspre, are only studied recently, after
1978, due to the difficult access to this area.

The cave of Cailor Cascade/Horses' Waterfall iswkm and visited by the locals
since the dawn of time, being also known $aga Cailor/Horses’ Barn oSura lui
Pintea/Pintea’s Barn. The access to the cavityherfivte meters vertical drop was made by
introducing cuted Norway spruce trunks into theitysand using them as ladders, from this
cavity the locals extracting “stone milk” - mond lal (colloidal calcium carbonate),
frequently used throughout Maramgiregion as treatment for some sheep diseases.
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The first mappings of the cavities in the areaewverade by the speleological
clubs “Flad@ra” of lasi and “Emil Racouva” of Bucharest, in the years 1978-1981; in
1980 starting its own explorations the Mountain I8plegy Club of Baia Mare, initially
by mapping new cavities. The geologist Msa@® discovers in 1980 the insurgence of
the Bistricioara Gorge and the geologist A. Jurkizwidentifies in 1984 theStiol
swallets and the Podul Cailor Pothole. Later oe, Baia Mare locality speleologists will
find more new cavities and will remap with a highgecision the cavities that other
groups have already mapped, in order to obtain ee mmomplete data and picture of the
local karst.

GEOLOGICAL DATA

The geological structure of the Rodna Mountainsh&racterized by the presence of
some groups of shearing nappes, partially overlhppbe Piatra Rea area belongs to the
infrabucovinic Nappes (basement nappes) in whichremshearing nappes are
individualized. The rocks in the analyzed sectdoibg to theStiol nappe in which several
rock series were evidentiated.

In the basement area the Bretila sergepresent (upper Precambrian), principally
made of gneisses with amphibolites’ intercalatifdentified in the south and the south-east
of the Boga tourist complex).

In the succession, the Repedea serfeBows (Silurian), in which two
formations are individualized. In the basement atiea Stiol formation is present,
as a narrow ribbon over the Bretila series deposgiith a wider development in the
Stiol Peak and saddle. It is made of sericito-chbus schists, sometimes graphitous,
the Stiol limestone being present at the top. In the dowhird of theStiol formation
levels of iron rich hematitic ore are present, stigated through the descending
tunnels and the short galleries, locally known &sioturi” (thus the origin of the
toponym being obvious: Stollen = gallery in Germédtiol” meaning largely the
same thing here).

The Féantdna formatio(Silurian). Is the one in which appear the mairurs
cavities in the Piatra Re&tiol area. The bulk of this formation is represenby sericitous-
chloritous schists. On different levels appear rodkations of limestone as well as of
metamorphic dolomites appear. In the middle sectiénthe formation, the Féantana
limestones make a lenticular formation three kmgldraving an average width of one
kilometre, the maximum depth of the Fantana limassoreaching 700 m in the Piatra Rea
area (possible paleoreef).

The Cimpoiasa serieevonian) follows in the metamorphic successionthe
Piatra Rea studied area, only the two lower foromastiout of the total of three are now
present.

The Gura Fantanii Formation (Devonian) is locatethie upper part of the Fantana
Formation, containing sericito-chloritic schistsuagtzite, metaconglomerates, with a
dolomite intercalation.

The Negoiescu FormationThe main segment of the formation is formed by
sericito-chloritic schists. At different levels amgpearing intercalations of quartzite,
limestone, graphitous schists and even stratifoemdtit-magnetit ore. On the upper part is
located the Rapa Rea limestone, where a cave wasfidd.

The presented geological elements are accordikgaatner et al. (1983).
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CAVITIES DESCRIPTION

The cavities descriptiomwill be done in the order provided by Romanian Cave
Cadastre (Tab. 1). The data from the table comphetedata offered in the text; x: Rodna
Mountains National Park; xx: Scientific ReservetRid&ea.

Table 1: The cavities description after Bd@manian Caves Cadastre.

% [} O o
= ©° _ 9 i
g - f | 2g %8 S c:
o z g ET |37 g g =
2 < o
Horses'/Pintea’d Left 83.0 -9.0; | Flacira lasi 1978, C.
1028/1 Barn Cave versant of +6.0 |[S. Montana Baia -
Horses’ Mare, 1986
Creek
Mond-milch Piatra 52,5 -8.3 CSER Bucugt
Cave Rea- 1980, Fladgra Iasi
interme- 1981, C. S. Montana
1028/2 diate Baia Mare, 1986 XX
ladder
(Catanii
Izvorului)
Two entries| Western 90.0 -26.0 Flaira lasi 1980, C.
potholes off part S. Montana Baia Mare
1028/3 | Piatra Rea of 1986, 1990 X
Horses’
Mountain
The cave from Right 6.0 -2.0; | C. S. Montana, 1980
the valley of| versant +1.0
1028/4 | Spring Bridge | of
Horses’
Creek
The diaclasig 500 m| 210.2 -54.3 C. S. Montana 1990,
pothole  from| NV from 2004
1028/5 Jgheabul Peak | Piatra -
Rea Peak
on the
ridge
Horses’ Barn 2 Upstream| 14.5 +6.0 C. S. Montana, 1986
1028/6 Cave Horses’ X
Barn
Cave
Ciudii Cave Above 10.2 -1.5; | C. S. Montana, 2000
1028/7 1028/6 +0.4 XX
Cave beneath Above 16.5 -1.0; | C. S. Montana, 2001
1028/8 | the sheepfold | Horses’ +2.0 XX
Falls




20 D. Istvan — Natural cavities in Piatra Redtiol area (15 ~ 30)
Sheepfold Upstream| 28.0 -14.0 | C. S. Montana, 2001
1028/9 | Pothole Horses’ X
Falls
Swallet no. 1 off South 9.4 -4.0 C. S. Montana, 1985
Ponoarele from
1028/13 | gtio1ylui Stiol X
Saddle
Swallet no. 2 off South 7.1 -4.0 C. S. Montana, 1985
Ponoarele from
1028/14 | riolului Stiol X
Saddle
1028/15 Horses' Bridge Horses’_ 243.3 106.3 | C. S. Montana 1985-X
Pothole Mountain 1986, 2000
The Hall Cave| 100 m| 16.0 -4.0 C. S. Montana, 1986
from Piatra Rea| west  of
1028/16 Platra X
Rea
Peak
(1,702 m)
The Water Cave MCH 72.0 -1.5; | C. S. Montana, 1988
1028/17 | from Piatra| Fantana +1.0
Franturii
The Branched Stiol 75.00 -4.7; | C. S. Montana, 1988
1028/18 | Cave fromStiol | Saddle +1.3 X
Saddle
The Tunnel| Stiol 21.5 -6.0 C. S. Montana, 1988
1028/19 | Cave fromStiol | Saddle X
Saddle
The Brain Cavg Stiol 32.0 -1.0; | C. S. Montana, 1989
1028/20 | from Stiol | Saddle +1.5 X
Saddle
The Cristal| Piatra 21.0 +1.5 C. S. Montana, 1989
1028/21 | Cave  from| Rea, XX
Piatra Rea lower
ladder
The Diaclasig Piatra 20.0 -3.7; | C. S. Montana, 1989
1028/22 Cave with| Rea, +4.0 X
potholes lower
ladder
1028/26 The Cristal| Piatra 12.0 -4.5 C. S. Montana, 1998 -
Cave 2 Rea
Dingle Cave Left 10.0 -4.0 C. S. Montana, 2001
versant
1028/27 of X
Horses’
Hollow
Gipsy Cave Piatra 16.7 -5.0 C. S. Montana, 2008
1028/28 Rea X

Dingle
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Horses’ Barn Cave (Pintea’s Barn Cav@éhe cave (Fig. 3) is formed by two
different sections, one on a high (6-9 m), narr@8-.0 m), east-west oriented diaclasis,
which communicates through a five m threshold vathong (3-8 m), low (0.8-1.0 m)
gallery, north-south oriented.
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Figure 3: Horses’ Barn Cave/Pintea’s Barn Cavefbing
based on the original announcement and confirmatida sheet
sended at the “Emil Raca#i Speleological Institute of Bucharest
by D. Istvan, I. Bmas, F. Mersey and M. Mocean. (in Romanian)

The Mond-milch Cavelt develops on an ENE-WSW oriented descendentaties;
with a succession of six small thresholds (thedatgne of 2.5 m). The diaclasis was
mostly modelled by a deep water regime, the wateuraulation surface being totally
eroded. It presents carbonate deposits on thewal® and a large number of mond-milch
deposits.

The two entries pothole of Piatra R@ag. 4). Two 12 and 15 m entries going down
on a tilted, NW-SE oriented hall, with short lategalleries at different levels (-4, -9,
-11 m). On the NW, after a four m threshold, thactiisis becomes impenetrable at
-24 m, reaching out from the rocky wall. On the $ig galleries are ascendant, with
thresholds. The pothole develops on a tectonic laie; modelled by erosion and
dissolution.
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Figure 4: The two entries pothole of Piatra Rezpiint,
based on the original announcement and confirmatida sheet
sended at the “Emil Raca&? Speleological Institute of Bucharest
by D. Istvan, I. Bmas, F. Mersey and M. Mocean. (in Romanian)

The diaclasis pothole from Jgheabul Pelikis developing on gravity traction
diaclasis, marked at the surface by a 25 m longlak&, on which four accessible and
several impenetrable entries line up. There aeetharger levels with stable floor, at -10 m
on the south-east, and at -25 to -30 m and -43@amn, on the central part. The maximum
width of the diaclasis (around two m) is on the empgpide, narrowing progressively to the
deep. The surface diaclasis largely extends orhdeptard NNE, the horizontal extension
of the cavity being 64.5 m.

Descending the 24.5 m entry, the -25 to -30 leasdsreached. From here continues
a diaclasis toward NNW, and an 18 m descendingefuainits end leads to the -43 to -46
levels. A return to the SE margin of the cave lefada five m descending tunnel and to
another narrow two m tunnel, which opens at -54.3where the diaclasis becomes
impenetrable. From the five m descending tunnetsye climbing toward NNW a 6.5 m
threshold, the NNW part of diaclasis, leading soeihd, at -51.5 m.

The gravity traction diaclasis is linear, diagdpdtom the ridge, with a deeper
opening to NNW, toward Rea Valley.

Sheepfold’'s Guardian PotholEhe ten m entry pothole is continued toward S\aby
succession of thresholds (2.5 m) and then a thrdesvending tunnel reaches its end at -14
m. At -6 m, above a 4 m threshold, descending gedlewith small thresholds (1.5 m)
develop toward E.
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Swallets no. 1 and 2 of Ponoaregj#dolului. Two small depressions, frequently
clogged, very important because of a 1986 test ngdA. Jurkiewicz, where an EDTA
(Ethylene DamineTetraAcetic, or polyamino-carboxyhcid) tracer agent showed the
presence of an underground circulation under PR&a, toward Izbucul Fantana (the exit
spring provides potable water to the area).

The Horses’ Bridge Pothol&he most important cavity of the studied areangei
the deepest pothole of northern and north-westam @ the Romanian territory. This
cavity was identified by A. Jurkiewicz in 1984, bgimapped in several stages between
1985 and 2000, with ulterior (unsuccessful) attengftsurpassing the terminus.

The pothole develops on ENE-WNW oriented gravi#igtion diaclasis that deepens
toward WSW (Valea Rea). The mapped part of thelabécextends horizontally on 125 m.

From the WNW-ern end direction of the surface ldisis (8 m long and 3.5 m
wide), a narrow slide is followed by a 10 m deséegdunnel down to the collapsed
floor of a 1-1.5 m diaclasis, from which -19 m aeachable toward ENE; on the WSW
of the floor, at -22.5 m, a 24 m descending tundekcends to a rocky platform
embedded into diaclasis walls. From here, anotiemldescending tunnel leads down
to another rocky platform at -52 m, from which a d2long -65 to -67 m floored level
is reachable.

From the WSW-ern end of the studied diaclasigjmaply floored sector follows,
with 7.5-8.5 potholes, separated by thresholdgiteato -78 m. From here, a 155 m
descending tunnel, followed by a sector with borddeapped in the diaclasis and another
four m descending tunnel, leads to the minimumll&1®©8.3 m).

The Hall Cave from Piatra Rea four m descending tunnel leads in the middle of
NW-SE oriented, elongated hall, 10 m long, 1.5-4vide, 4 m high in the central part and
1.5-1.7 m high on the extremities.

The Water Cave from Piatra Frantutii develops on the travertine deposits from
the mineral springs of the left versant of Fantfaley (upstream the confluence between
Cailor and Cimpoiasa springs, in the inhabited Jarbaing passed through by an active
stream parallel with Fantana Valley. The entry (remwvered in concrete) was opened by the
excavation made in 1988 for the Gura Fantanii mpower station, and it reached straight
to the central part of the cave - The Collapsed @aby 4 m, 1.8-2.5 m high), packed with
travertine blocks from the ceiling, due to lacksofport and low density of the travertine.
Downstream, the active course was reachable thraugk m long low (0.5 m), narrow (1
m) tunnel. Upstream, after a narrow part that waared of rocks, the gallery continues
with a diaclasis aspect (0.3-0.4 m wide, 1.0 m hig m long), followed by another lower
gallery (0.5 m), with (lowering) ascendant branctoegard East, leading to a higher parallel
course, showing an evolution of the deepening tdwéest.

The Branched Cave froftiol Saddle (Fig. 5) The entry hall (6 m by 4 m, and 0.4-
1.5 m high) of this cavity is continued by thredeyges. The ascendant (Southern) gallery is
1.4-3 m wide and 12 m long, with heights of aba@t1L.5 m. The so called Leopard Gallery
continues the entry hall of the cavity, after a twahreshold, with heights growing from 1.0
to 25 m. At its end, the “Leopard Skin” formatias visible (a parietal dissolution
formation, with darker spots). The Diffuse Lightlgey (the northernmost gallery) is a 22
m ascendant one, with a 2.5 m threshold and lowwvadd height (0.4-1.0 m).
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Figure 6: Calcite monochristals covered with moridmi

The Brain Cave ofStiol Saddle Is a low (0.5-1.8 m), small cavity, with walls
covered in mond-milch (Fig. 6), one of the formatdeing brain-shaped.

The Cristal Cave from Piatra Rda another small cavity, with walls and ceiling
partially covered in rhomboedral calcite monocisstap to 10-12 cm long and 2 cm thick.
Crystallographic, microscopic, thermo-gravimetddyactometric and quantitative spectral
analysisshowedhepresencef aragonitestrontianite dolomiteandpyrite alongsidecalcite.

The Stiol Pothole Is mentioned in some touristic publications, besej on a
structural level at 1,600 m, inside a small depoesdt actually is an impenetrable diaclasis,
0.2 m wide, 45 degrees tilted toward SV, withoutarcurrent (§tvan, 1983).

THE PIATRA REA AREA KARST

The metamorphic limestones of Fantana (Siluriamméaml a continuous layer,
oriented NW-SE, almost four km long, between Bistara's source and Cimpoiasa Valley,
400-800 m wide in the south-eastern pétio{ - Cascada Cailor) and 1-1.5 km wide in the
Piatra Rea area, where it reaches also a remarkabtenum depth (700 m). Most of the
cavities are developed on the metamorphic limestdrii€intana, only one cavity appearing
on the crystalline schists of the Negoiescu forara(Patera de la R&f), another one on
the Rapa Piatra Rea limestonesteeTiganului) and another one (era cu ap din Piatra
Franturii) on recent travertine, deposited by mah@rater sources.

The Exokarstlt is wider developed on tHgiol - 1zvorul Bistricioarei area and a lot
less in Horses’ Bridge, completely lacking in PadRea area.

Karren/clintsare frequent on the dip slope of the 1,600 m lehielear, curved and
circular karren were described (Figs. 7 and 8) (Bmrl963, 1968).
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karrens.

] Srling 1 \
Figure 8: Circular and linear karren.



Transylv. Rev. Syst. Ecol. Res. 9, (2010), "Then&ddbuntains National Park" 27

Dolines/Sinkholesre present on tHe530-1,540 m structural level. There are three
large ones, 2-3 m deep (one of them transformedanteat bog), of 60, 100 and 165 m in
diameter (Donisa, 1963). On the right slope of teV@istricioarei there are a few dolines
with steep walls, 3-5 m deep, one of them transéaiinto a permanent lakedl Hardiu),
of around 30 m in diameter. Two dolines are alstéhenl,600 m structural level, one of 5 m
in diameter and 4 m deep, functioning as a sinklentel another one, 5 m east, of 3 m in
diameter and 2 m deep, at the contact between tbasahists (on the south) and the
metamorphic limestones (on the north) styén, 1983). A steep wall doline is found in

Horses’ Bridge, in the proximity of the Horses’ @ge Sinkhole.

Spring/SlopessWithin the area of Bistricioarei Stiol Spring there are several
water leakages through sinkholes. At the structiesadl from 1,530 m to 1,540 m, a part of
the dolines functions as sinkholes. Other smaktsites are to the south of tB&ol saddle.
The most spectacular insurgence is placed on theltge of the Bistricioara Spring, in
gorges, where a part of the valley penetrates (vioers are high) underground, through a
narrow diaclasis, at 30 m upstream the contacthef hetamorphic limestone with the
crystalline schist of the base. The opening whilfects the water is triangular, with a side
of 0.4 m. Deeply, there is a pit with a diameterldd-1.5 m, with an irregular profile, of
about 2 m deep; and then water directs north-wedsvirough a passage of a diaclasis
type, which seems to be impervioustan, 1983). The marking made by A. Jurkiewicz,
with an EDTA indium tracer, in 1986, did not océarFantana spring (in comparison with
the waters oftiol springs, which lays less than 1 km westwartiss thing suggesting a
leakage in an unknown place, yet. Water of §hel springs (height of 1,500 m, flow 1.0-
1.5 I/sec) was marked with EDTA indium by A. Jukkiez in 1986. It appeared in Fantana
spring (height 950 m, average flow 150 I/sec) straight line distance of 2,930 m, with a
velocity of 25 m/hour, suggesting the presenceoofies areas with large flooded surfaces,
because the Fantana spring is only the upper $ida aquifer placed in the metamorphic
limestone, which goes downwards to north-west With25° (Ofiseanu and Jurkiewicz,
2010). Another spring is upstream Bistricioara @&srgon the left slope. The Bistricioara
Gorges are placed on the structural level from @ ,B8to 1,540 m and are about 250 m
long, 5-8 m wide and with vertical walls of 8-12(lstvan, 1983).

Morphology of limestone slopediatra Rea massif presents impressive rocky
slopes to the north, northeast and northwest. Thagonced declivity of slopes causes
accumulation of debris and stones torrents. Irrdkoky slopes area (which appear as linear,
insular, or walls floors) chimneys and edges aesgmt, which break the monotony of the
rocky edges. At the top, at Podul Cailor, a quérsiesural surface appears, developed
mainly on the stratification of metamorphic limesto Sometimes slope erosion and
gelifraction individualize high and pointed towefilgm the northwest slope of Piatra Rea,
to the west slope, the most notable one beingcate Church”.

A feature of the slope of @mii Izvorului (left of Cailor Spring) is the presee of
two rather large horizontal surfaces. These areesstructural surfaces, 2-10 m wide,
developed on the strata, upward to the north arapesh by periglacial processes and
gelifraction at the contact of layers with diffetenechanical resistance. The presence of
several cavities in these levels suggests thatettsésictural steps could be made of
metamorphic dolomites, which have formed surfadeacoumulation of water infiltration
and of water flows.
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Diaclasis of gravitational tractiorCavities developed on diaclasis of gravitational
traction are a feature of the Piatra Rea Massif,ntost important ones in the area having
this genesis. They are formed by the separatiograyitational traction of large masses of
rocks, situated on the versants with pronouncatkfiaOance the separation is initiated, it's
supported and continued by seepage of water. Téygede pothole of Piatra Rea, the pothole
of Podul Cailor - is at the same time the deep@thgde in the northern part of the
Romanian territory.

The separation plan is in fact the mapped routth@fpothole. It is parallelogram-
shaped and west-south-west inclined, with a leraftii20 m and a width of 60-70 m,
only 8-10 m being obvious at the surface. Thisigaktaspect of the gravitational traction
diaclasis shows that the gravitational tension tiaaised shearing of rocks, had occurred in
the downstream part of the diaclasis towards noottth-west (towards the tip of Piatra
Rea and Rea Valley). The detachment was initiatethe basis of the rock mass displaced
and then propagated toward the top, causing a tslitthof the northern division,
which makes the width of the diaclasis to increslgghtly towards the top side. Interesting
is the fact that the opening of the diaclasis ®gtrface has a very short length, suggesting
that the phenomenon of separation is not compldtesl,cohesion of rocks at the top
of diaclasis, moderating and stabilizing the alyeadtiated and activated gravitational
separation.

The diaclasis pothole of Jgheabului Peak cuts traugeak between Rea Valley
and Cailor Spring (the western one). The diaclasigravitational traction has an open
surface of 25 m in length and in vertical extentalso looks like a parallelogram inclined
towards south-east, with sides of 55 x 30 m. It's)\@e advanced diaclasis than the one
from the pothole of Podul Cailor, because the fteglewidth of the "parallelogram” is
almost equal to the opening of the diaclasis tostimface. The traction which determined
the rock shearing has occurred towards the nodhtedrea Valley.

It is worth noting that between the two cavitiesntnened, at the surface of Piatra
Rea northern peak (1,696 m) there is a diaclasggafitational traction crossing the ridge,
with an east-north-east - west-south-west direcfgmilar to the one of the Podul Cailor
Pothole), inaccessible because of the reduced \{@dBto 0.4 m).

Karst dating and etapisation essalise mond-milch cave is a descendent one, with
vaduous drainage (with a free level, who's watemaglation surface is completely eroded),
with the entrance situated in a cliff several healdrof meters high, which suggests an old
age of the karst. On a calcite crust collected ftbencave, B. Onac has attempted the U-Th
isotopic dating, but the age is larger than thehods maximal dating limit (aproximately
350,000 years), thus indirectly showing the agéhts karst (from which other cavities of
the Piatra Rea cliff are also part, agtBea cu Cristale/The Cristals Cave), without being
able to date it effectively.

The cavities fron$tiol area were formed recently, and those relabegtavitational
traction diaclasis are probably more recent or Kaneously with the previous ones.
In Podul Cailor Pothole there is a lot of osteatadjimaterial, which suggests that de
entrance diaclasis worked a period as a trap featares from the surface. The material
collected by T. Ima in 2001 and reviewed by M. Vremir, showed the eneg of
deers, wild boars and aurochBo§ tauruy bones, the toponymy of Rodna Mountains
confirming the “bold” presence of a mountain nusletfi aurochs in this massif (Filigau,
1969).

The newest cavity is the Piatra Franturii Cave, megently formed in travertine by
mineral springs.
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CONCLUSIONS

After speleological researches which last aroundy@ars, the Piatra ReaStiol
karst starts to reveal its “secrets”. On a reldyiveduced surface, the karstification process
started over 350,000 years ago, and there wereaus¢hree or four periods of karstic
evolution, each one developed in new spaces, amaone than one period of evolution was
found in all the studied cavities.

The cavities of gravitational traction have few ote@s to intersect the underground
course between the swallets $tiol (Bistrita Aurie Basin) and Fantana Spring (Fantana
Basin), because the gravitational phenomena cutskbhge till much superior levels in
comparison with the present level.

The mentioned karstic abstraction is the biggesRamania due to the surface
surrounded by the waters which divagate from thegeugpasin of the Bistricioara Valley,
moving on Bistria Aurie and Siret, to come across at @atéth the underground waters of
the Viseu Basin, through Tisa and Danube rivers, afteckvigiet around a big part of the
Romanian territory, transit Ukraine, Hungary andab&e and mark off at north Bulgaria.
Obviously we are talking about few potential waterlecules which can get together.

For an assembly image of the karst of this areapmesent a karstogram, which
reveal the developing and unevenness of the existafities at the surface of abruption of
the karstifiable rocks. This relates only to thedstone of Fantana, in which are localized
19 of the 22 cavities known in the area. The 19tiemvhave a total development of 1,042.8
m and an average development of 54.88 m (the mamiohevelopment is of 243.3 m and
minimum of 6 m). There are only two cavities witldevelopment bigger than 100 m, both
of them formed on gravitational gmtles Six cavities (31%) have a development of over 50
m. Ascribed to the total surface of the Fantanasitone (3.6 kA) situated at the surface,
result an average of 5.27 cavities on’kai limestone and 269.67 m developingfkm
limestone.

The cavities are predominantly descendant, only tawes are ascendant and
seven others have ascendant sectors too. The divauiagative unevenness is of -254.3 m
(the average being of -13.38 m) and a pozitive anegss of +23.7 m (the average being of
+1.25 m).

It is easy to remark the fact that the northerpedoof the Rodna Mountains have
many karstic areas, each of them with its indiviities:

- Izvorul Izei, a karst area which evolved in Ecedimestones, reached the stability
stage when the underground water reached the ingadxien substrate. The clastokarst
(probable of gravitational traction) prezent in GapMuntelui (Muncelul Réios) and
Buncher Hill (north of Btrana Peak);

- Klastokarst of Pietrosul - Piatra Allfalso of gravitational traction);

- The karst of Piatra ReaStiol, interesting as explored proportions and tké&oal
potential, most likely the most complex as genésisn the northern slope of the Rodna
Mountains.
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ABSTRACT

This paper discusses the climatic role of the frelre the vegetation, also presenting
the forest vegetation of the Nature Reserve Pieltiidare - Rodna Mountains National Park.

The author also presents the forest types of tbed3ul Rodnei Reserve: pure Spruce
forests (Picetae), forest communities of Sprucé Wit (Piceto-Abieta), forest communities of
Spruce with Fir and Beech (Piceto-Abieto-Fagetagst communities with Spruce and Beech
(Piceto-Fageta) and Beech (Fageta montana).

ZUSAMMENFASSUNG: Die typischen topoklimatischen Bedingungen uneé di
Waldvegetation des Reservats Pietrosul Rodnei (Marasch, Rumanien).

Die vorliegende Arbeit befasst sich mit der klirsatien Rolle des Reliefs und der
Vegetation, insbesondere aber mit der und der Vegstation im Reservat Pietrosul Rodnei -
Nationalpark Rodna-Gebirge.

In der Arbeit werden die verschiedenen Waldtypes Reservats Pietrosul Rodnei
vorgestellt und zwar reine Fichtenwalder (Picetdagsellschaften der Fichte mit Tanne
(Piceto-Abieta), Gesellschaften von Fichte mit Terimd Buche (Piceto-Abieto-Fageta),
Fichte mit Buche (Piceto-Fageta) und Buche (Fagetatana).

REZUMAT : Condiiile topoclimatice tipice Rezertiai Pietrosul Rodnegi vegetaia
forestied (Maramurg, Romania).

Lucrarea prezeatofera date despre suprasasubiacertsi rolul climatic al reliefului,
rolul climatic al vegetgei si vegetaia forestied din Rezervaa Pietrosul Mare - Parcul
National Murtii Rodna.

in lucrare, sunt prezentagetipurile de @dure prezente in RezetiaPietrosul Mare:
molidisuri pure (Picetae), asogiade molid cu brad (Piceto-Abieta), asadide molid cu brad
si fag (Piceto-Abieto-Fageta), molid cu fag (Pic€amgetaki fag (Fageta montana).
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INTRODUCTION

If we consider the vegetation, flora and faunahef Pietrosu Rodnei Reserve, the most
valuable area is represented by the subalpine lpnteazones. The formation of the notched
Pietrosu surface determined the climate, the relnef the soil, leading to matchless floristic
and forest vegetation, perfectly adapted to thstiexj topoclimate, determined by relief and
altitude.

During the Quaternary glaciations, the Rodna Maonstzelief was strongly modified,
especially on the northern versant of the maseicds of glaciers (cirque and valley glaciers) that
slided over the folded rocks of the high mountainifiions of years ago, can be easily identified as
the deep rock hollows, or as the boulders spretbse hollows or clustered on the valleys.

On the northern versant, the thick ice layer dugréssive hollows during its slide, e.g. the
Pietrosu Hollow, and the valleys springing from tiwethern hollows were strongly eroded by the
glaciers descending towards lower altitudes. Adsthglacial marks complete the wonderful alpine
landscape of Rodna Mountains.

RESULTS AND DISCUSSIONS

The subjacent surface and the climatic role of theelief

Scientifically speaking, the active subjacent sigrfeepresents the Earth’s crust, with all its
characteristics: relief, vegetation, hydrograpletwork and soil, together forming one of the geneti
factors of a given region’s climate, being knowat tfthe surface to which the air comes into contact
plays an important role in the conversion of tharsenergy into caloric energy, supplying the air
with moisture. From progressive analysis, we hawad out that from the characteristics of the
subjacent surface, the aspect and altitudes oktie¢ have an important climatic role. The rekef
shape determines the slope of the crust's surfagt@sexposure to cardinal points, influencing the
intensity of direct solar radiation for each terraihe relief's height leads to the elevation @ th
Earth’s crust into higher or lower troposphere tayelifferent in temperature, pressure, humidity,
etc. The more heterogeneous this surface is the coonplex and diversified the climatic processes
generated and influences by it will be. Out ofghbjacent surface’s particularities, the relief thas
prime role, since it generates the dimensionseofdlimatic space”, in which the climate is relgf’
resultant, related to the altitude and the cootdiaalues.

This relief has a high fragmentation, because blighe versants are dominant and plan or
low slope surfaces are a rarity. The relief's iefloe makes the temperatures drop on the high
summits, average annual temperatures being venataifreezing occurring throughout the year.
Snow persists until July and snowing is possiblgtiae in the summer. Rainfall quantity is
increasing, reaching 1,267 mm in average. In thig at lezer Meteorological Station, situated at an
altitude of 1,785 m, under the highest peak, Fsgirthe average annual temperature is 1.26 °C and
the average annual rainfall is 1,267 mm/year (defiected in the 1971-2006 period). The local
influence of the relief's shape is visible throwgibpe values and versant exposure. Thus, high slope
southern oriented versants receive perpendicutdigbt) increasing the intensity of direct radiatio
while on the northern versants the insolationridoiaer (lezer Meteorological Station is locatedson
northern versant of Rodna Mountains).

The relief has one of the prime roles because riergges the most important climatic
features. Versant exposure, valley orientation @hdf's energy strongly influence the climate
through Rodna Massif. Also, the altitude plays #emiginant role in the massif's climate, in
conformity with the relief forms developing through the massif.
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The vegetation's part in the climate regulation

The vegetation, as an expression of the dominamiatd features, confers, in its turn,
certain climate and topoclimatic characteristicat thary with the coverage degree, the main
species, the plant density, the height of the canth)le form and the density of the leaves, the
height of the prairies, the vegetation stage, Bt@ main characteristic of the vegetation is the
second active surface that forms at the upper tifrthe vegetation, where differentiated processes
of transformation of solar radiation into heat tpkece; over 80% of the solar radiation and 15-20%
of the precipitations never reach the ground, bedtained by the leaves. This is reflected in ige r
of the temperature and the decrease of the rekitirimidity at ground level.

The mixed beech and spruce forests are climbirtg @800-1,400 m on the south-western
slopes, followed by the Norway spruce forests up, 760 m in altitude. In certain areas the beech is
mixed with the European silver fir, the Arolla pimepears close to the upper limit (in the Lalaiglac
cirque, for example) as well as the Mugo pine astoes. The higher areas are covered with
alpine prairies.

The vegetation cover of the Rodna summit is digpase different levels and almost
constantly distributed on the slopes: at over 1/80@ altitude, around 30% of the rocky surface
is covered with alpine prairies that alternate wiithgo pine bushesP{nus mugh Arolla pine
trees Pinus cembrpand Kotschy's alpenrose heatRhg¢dodendron kotschyetc.; between 1,800
and 1,100 m of altitude the forests of Norway spiRicea abiesare developing, between 1,100 and
500 m of altitude the area of beedragus sylvaticaand European silver firApies alba is
developing, and under 500 m of altitude are situ#tie cultivated lands; as botanical rarities we
remind the existence of: the Carpathian hareb&hn{panula carpatica the lungwort
(Pulmonaria filarszkiang the edelweisd gontopodium alpinuinetc.

Of all the categories of vegetal formations, thegbhas the most important topoclimatic
characteristics: a moderate temperature variafinisethermal situations and temperature invession
high humidity of the air and soil, weak air cirdida inside and breeze-like circulation on the
periphery. Since the forest is an obstacle inith@ass circulation system, the forest contribtddbe
increase of turbulences, the uneven snow layeratiwm also influencing the neighbouring areas in
that direction. During the summer days the temperainside the forest is lower than in the
surrounding region, while during the night and inter time, the differences are smaller and in the
opposite way. At 1,785m of altitude, where the metlogical station is situated, the vegetation
period is short, so its role as an active surfadarited, being replaced by the snow that persists
during 165.4 days/year in average.

Forest vegetation

The endemic Carpathian elements of the resernva’a firesent a great importance,
from both floragenetic and phytogenetic points @w conferring a regional colour to the
communities where they vegetate.

Among the rare species from Romania, having a réingted to Rodna Mountains,
being thus endemic plants of this massif, we mantigchnis nivalisKit. and Heracleum
carpaticumPorc. The first species is found more frequentlyhe Seslerio distichae-Juncetum
trifidi and Rhododendro kotschzi-Vaccinietum plassociations patches from subalpine and
lower alpine vegetation levels.
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In the natural vegetation from Pietrosul Rodneidpitere Reserve, the main role is
held by the pure spruce forests, representing 6f/heototal forested area, followed by the
mixed spruce-fir-beech forests, with 28%, and befechsts, representing 5%. The present
structure of the forests, as well as its futuralégies, also in order to assess the capacity of
this reserve's forest vegetation to accomplismitftifunctional protection role.

Extending from 183 ha in the year 1932, to 2,70nHE®62 and 3,300 ha in 1977, the
Pietrosul Rodnei reserve includes also 1,770 heereav with forest vegetation, which
represent a belt on the eastern, northern and meskepes, having an important role in its
protection. In the reserve's central area is @th#te 1,530 ha alpine meadow, dominated by
Pietrosu Peak, measuring 2,303 m a.s.l.

According to the last forest management plan froors® Forestry of Baia Mare
Forestry Department, the eastern limit of the nesés marked by Repede Valley and its
tributary Buliiescu, from the lower limit of the forest up to Bigscu Peak, being continued
westwards along Izvorul Drago/alley and the ridge between lzvorul Répilor artérfu,
from the lower limit of the forest up todBana ridge.

The natural conditions that generate the charatiesiof the forest vegetation within
the reserve are:

- the minimum altitude of 740 m a.s.l. (at the &treabin Izvorul Dragg, and the
maximum height of 2,303 m (Pietrosu Peak); thedisrérom the reserve present the following
altitudinal repartition:

- under 800 m - 8%;

- 800-1,000 m - 10%;
- 1,000-1,200 m - 249%;
- 1,200-1,400 m - 37%;

-over 1,400 m - 21%.

- regarding the geomorphologic base, the rheoltdgy,reserve is located on a horst
with well expressed faults in relief, slopes whidach in some places up to 1,000 m,
determining the steep character of the northersargr Also, in the reserve are present glacial
traces, like alpine crests with dentate aspectigl@irques and U-shaped valleysiidaga
Mare, Zinoaga Mid, Zinoaga lezerului), glacial lakes (iezere), moraiwwbich came down
under 1,000 m a.s.l. (Valea Pietrosului/PietrosMailey). The slopes of the versants vary as
following:

- under 16° - 5%;
- 16-30° - 44%;
- 31-40° - 35%;

- over 40° - 16%.

- the hydrographical network of the reserve inctutlee Pietrosul northern versant,
which flows directly in the \§eu River or in its tributaries Repede and IzvouiDraga.

- the exposure of the majority of the surfaces oedavith forest vegetation is shady
or partially sunny (86%).

- the predominant soils are the brown ones, witfedint degrees of podzolization, of
variable depths.
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In these general natural conditions, the foreseta@n of this reserve is formed of
pure spruce forests, in the upper sectors of thsamés, and of mixed compositions in the
lower sectors of the versants, with Fir, Beech, Main Sycamore, White Alder, Green Alder,
Birch, Goat Willow, etc. At the upper limit of tHerest vegetation, at altitudes of over 1,700-
1,800 m is remarkable the appearance of some maigiduals of Pinus cembraof some
associations dPinus mugandJuniperussibirica that strongly decreased due to deforestations
and fires and also to tHRododendrorkotschyi, Vaccinium myrtillus, Vaccinium vitis idae
andVaccinium gaultherioidesxtension

In the revealed conditions the forest vegetationhef reserve created the following
associations, in which are included the followiypds of forests, based on the Romanian
classification of the types of forests:

Formation 11 pure spruce forests (Picetae)
111.1 Normal spruce forest widxalis acetosell@%
111.3 Spruce forest of high altitude wittxalis 1%
111.4 Spruce forest witBxalison skeletal soils 13%
111.5 Spruce forest withxalis on skeletal soils of low productivity 1%
114.1 Spruce forest withuzula sylvatic®23%
114.2 Spruce forest of high altitude witbzula sylvaticel%
115.3 Spruce forest witilaccinium myrtillu$6%
115.4 Spruce forest on the upper tree limit Wiiccinium myrtillus9%
116.4 Spruce forest of crystalline rocks 6%
117.2 Spruce forest clearing wiiphagnum girgensohraindVaccinium myrtillus3%
117.3 Spruce forest with Grey Alder of low produityi 1%

Formation 12 spruce-fir forests (Piceto-Abieta)
124.1 Spruce-fir forest on skeletal soils 1%
124.4 Mixt forest of spruce, fir, beech witsperula odorataandDentaria glanduligeral0%

Formation 13 mixed forests of spruce-fir-beecltéRi-Abieto-Fageta)
133.1 Mixed forests of conifers and beech V#stuca altissimd %
134.1 Mixed forests of conifers and beech on saksstils 10%
134.2 Mixed forest of spruce, fir and beech viAgstuca altissimd %
134.4 Mixed forest of conifers and beech with nflella on mean profound soils 3%

Formation 14 spruce-beech forests (Piceto-Fageta)
143.1 Spruce-beech forest withzula luzuloide2%

Formation 41 pure mountainous beech forests (Fagetdana)
411.8 Mountainous beech forest on mean profourid waih mull flora 2%
414.1 Mountainous beech forest withstuca altissim&%
414.2 Beech forest with mean productivity on adiiss
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Juniperus sibirica, Pinus mugand Rhododendron kotschyilant associations with
isolated Pinus cembraspecimens are found in the subalpine vegetatiosl,leat altitudes
higher than 1,700-1,800 m a.s.l.,, beyond the upipgt of the spruce forests, especially
downstream Znoaga Mare.

ThePinus mugashrubs cover 30% of the non-forested areas ofeerve, occupying
different size patches. They have a very imporntala& in maintaining the natural equilibrium
in the area, especially in preventing soil erosamd slowing down the frequent snow
avalanches, which follow a route along some nark@ieys, where tree growing is not
possible. The sole other species which can be falmty the avalanches' routes downstream
is the green aldeA(nus viridig.

In order to consolidate the remaining mountain pa&hes from high altitudes, the
Borsa Forestry, to which the reserve belongs, prodiaresome year®inus cembrandPinus
mugosaplings in Fantana nursery, aiming to re-extéedd species in the reserve, as well as
in other areas with similar conditions.

Thus, from the earlier mentioned forest vegetaidistribution on forest types, arises
that the pure spruce forests are dominant, reptiage®i’% of the total forested area, followed
by the mixed spruce-fir-beech forests, with 28% beech forests, representing 5%.

According to some mappings, from the foresterapof view in the stand treatments
works, 3% of the forest are of first quality (fistcond production class forests), 71% of
second quality (third production class forests) 26 of third quality (fourth-fifth production
class forests).

The forest vegetation from Pietrosul Rodnei resepvesented above, is part of the
forestry management areas PU V Prislop, on 280ahd, of PU VI Pietrosul on 1,420 ha
within Borsa Forestry. This forestry administrates 29,0520hayhich 9,626 ha, namely 33.2%
represent forests from the first group, with splepiatection role, and 19,426 ha, namely
66.8%, represent forest from the second group, pritkluction and protection role.

In order to be able to appreciate the capacityooédt vegetation from Pietrosul
Rodnei forest reserve to accomplish its multifumrcdil protection role, altogether with its
production role, we present the present structitheoforests that make up these PU areas, as
well as its future tendencies.

CONCLUSIONS

Analyzing the main parameters that characterizeptiesent structure of the forests
forming the forest vegetation from the reserve,wadl as the dynamics of their future
modifications, some interesting and favourable agions can be drawn.

The present coppices composition of the studied amresponds to the vegetation
floors in which are located. Their future evolutishould be orientated to better realize their
functions of protection and production, through teduction of the proportion of the Spruce,
which is very sensible to the actions of biotictees attacks. With a higher resistance at these
factors are the mixed compositions, which includeultain Sycamore, Mountain Ash and
even Beech. In these conditions the Spruce, présday in a proportion of 83% in the local
production unit Prislop and of 70% in the Pietrogrdduction unit, will be reduced at 67%,
respectively at 63%, in the favor of the Fir, Lasstd Mountain Sycamore.

The changing of the vegetal associations will afl@iso an increasing of the local
wood productivity. It can be prefigured that théuat productivity of 7.4-7.6 Ayear/ha will
increase at 9.0-9.3%year/ha.
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A special emphasis will be put on the permanenediy interventions with
plantations which will complete the natural regatiens.

The extension of the protection functions of tlusest vegetation through the creation
and extension of the Pietrosul Rodnei Nature Reserpresents a good action for that forest.
Reciprocal, these forests will represent a facfostability and protection for the reserve. It
will not take long time until the forest vegetatiohthe Bosa Forestry unit, which covers in
the majority of the cases the steep slopes areifishave to respond first to their special
protection function.

In the last 20 years, when a part of the forestomalized by the communists half a
century ago, were offered back to their ownersedty included also in the Rodna Mountains
National Park and even in the Rodna Biosphere Resarlot of bad things happened there,
where the forestry regime was not respected prpp@d examples can be highlighted the
abusive cutting of some coppices in the Prislom,aend the abusive cuttings of the high
altitude Spruce zone, and Spruce mixed Widltcinium mirtillusandOxalis acetosellapn the
Pietrosul Mare.

Different themes of ecological reconstructions @aeey actual and desirable in the
conditions in which today even the Rodna BiosphReserve needs some carefully and
ecologically based interventions. The reintroductid some autochthonous species (Beus
cembrg which were common in the past, is a very good antth desired thing for the
keeping of a natural equilibrium and a valuabledbiersity present in this reserve.
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ABSTRACT

In this paper are listed the bryophytes sampleatdhguield trips by the botanist A.
Coman alone and together with the botanist A. Bdrothe Rodna Mountains. The biological
material, field journals, identification lists amdrrespondence between the two botanists are
part of the patrimony of the Botanical Museum ofdBpest and the Maramgruseum of
Sighetu-Marmaei, the Nature Sciences Department. The list gfoBhytes/mosses includes
130 taxonomic units, 24 of them mosses of the Weet/Hepaticae group (23 species, one
variety) and 106 taxa of leafy mosses (103 spetigsyarieties and one subspecies). Among
the Bryophytes are some species of great scienttfierest for their phytohistorical and
phytogeographical importance

ZUSAMMENFASSUNG: Beitrage der Botaniker Artur Coman und Adam Baas
Kenntnis der Moosflora des Rodna-Gebirges (Tramsybn-Maramuresch, Rumanien).

Die vorliegende Arbeit umfasst eine Aufzdhlung sblvaler von A. Coman
gesammelten Moose, als auch jener, die aus denigganen Gelandebegehungen mit dem
Botaniker A. Boros im Rodna-Gebirge stammen. Diesagamelten Belege, die
Gelandeaufzeichnungen, die Bestimmungslisten umdBdefwechsel zwischen den beiden
Botanikern befindet sich in den Bestanden des Bathen Museums in Budapest und im
Museum der Maramuresch in Sighetu Matigia Naturwissenschaftliche Abteilung. Die Liste
der Bryophyten umfasst 130 taxonomische Einheliendenen es sich um 24 Lebermoose (23
Arten, eine Varietat) und 104 Taxa von LaubmoosHIB (Arten, zwei Varietdten und eine
Unterart) handelt. Unter den Moosen finden sicligeivon hohem wissenschaftlichem Wert,
der auf ihrer vegetationsgeschichtlichen und piaigeographischen Bedeutung beruht.

REZUMAT : Contribuiile botangtilor Artur Comansi Adam Boros la cuncterea
briofitelor Murtilor Rodna (Transilvania-Maramug,egRomania).

In aceast lucrare, sunt enumerate briofitele colectate daristul A. Coman, precum
si cele din deplasile sale pe teren cu botanistul A. Boros in MiuRodna. Eantioanele
colectate, jurnalele de teren, listele dete&mior, precumsi corespondeia dintre cei doi
botaniti se affi Tn patrimoniul Muzeului Botanic din Budapestaa Muzeului Maramurgului
din Sighetu-Marmgei, Secia de Stiintele Naturii. Lista briofitelor/mgchilor include 130 de
unitati taxonomice, 24 dintre ele fiind mehi care apain grupului Hepaticae (23 specii, 0
varietate)si 104 taxoni sunt mychi frunzai (103 specii, doki varietiti si 0 subspecie). intre
acestea, unele sunt de mare intgtigstific pentru importare lor fitoistoric si fitogeografia.
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INTRODUCTION

Their love for biology and nature, the punctualityd precision in scientific research,
the passion for field research are the common festuhat brought the two botanists
together. The connection was strictly by mail atstfi turned into sharing biological
material and identifications (since 1948) and peasocontact (common field trips in
Maramureg), becoming eventually a deep friendship lastingdeer 24 years, until the death
of A. Coman at the age of 91, in 1972. The resoltstheir research completed our
knowledge regarding the Maramgrdryoflora, in general, and the one of the Rodna
Mountains, in particular.

Artemiu Alexandru Artur Coman (1881-1972) a Romanfarest engineer, botanist
and topographer, put his name on 25 specializedlestwhich stand at over 500 pages, most
of which having as object of study the flora of th@scular plants of Maramuelssues
addressed in these studies relate to: taxonomytersgsics, ecology, chorology,
phytogeography, geobotany, teratology, ethnobot@pgnymy and environmental protection.
To all these add three major seed catalogues (1969, 1970) offered to the Botanic Garden
of lasi, and herbaria with tens of thousands of examptgdants currently found in the major
institutions in Bucharest, Vienna, Bow, Cluj-Napoca, Ig, Sighetu-Marmagei, etc. The
herbarium from the Sighetu-Marmei Maramurg Museum includes 16,000 plates and an
important number of bryophytes sampled on the tigldhim and identified by A. Boros and E.
Plamadi. Of particular importance is the Flora Romaniai€oata, in which are included
hundreds of phytotaxonomic units of Maramyrand the Inventory of Vascular Plants of
Maramurg (1946), prestigious works including 1,270 vascyant species. Through his
research, the general vascular flora of Maramwas enriched by 600 species, reaching over
1,500 taxons. These taxons were studied in regibelceir vertical and horizontal spreading in
the Maramurg area, presented in levels of 100 m, includind @,8liographical data. It
should be noted that the herbarium of Artemiu Ateka Artur Coman was used in drafting
the monumental work “Flora R. S. R.”. Two of hisjorascientific contributions were named
as special homages: namé&lanthuscarthusianorunssp.Florae-andercoianumdedicated to
his mother, an€ochlearia pyrenaicaar. borzaededicated to the eminent Romanian botanist
Alexandru Borza. (CurteanaBaduc et al., 2008)

Boros Adam, (1900-1973) a Hungarian botanist aydlbgist, is the author of many
books and scientific paperworks, descriptions ofnynaew species for science. It was
preoccupied not only about the vegetation and ftdrhis country, but also about the flora of
other countries from the Carpathian Mountains ara.masterwork is considered the book
“Bryogeographie und Bryoflora Ungaria” and many diogical data concerning the
Carpathians. He was also concerned about agroba@adyfarmacobotany. His herbarium
includes 65,000 plates with cormophites and 13,680sules with determined bryophytes.
This personal herbarium it was in his life timeiclly declared as a protected collection with
national patrimony importance, and after his ddativas in the custody of the Budapest
Botany Museum, where it can be found in the presehis herbarium’s scientific value is
special and also its field journal (51 volumes rdgay its geographical, ecological, geological
and botanical observations). In the Romanian Chigag area he studied starting with 1942
the following areas of Transylvania and MaramurEoroiaga Mountains, Secu Mountains,
Baia Boga area andl'ésla Valley, Pietrosul Rodna Mountains, Bigscu Valley, Puzdrea
Mountains, §tioara Valley, Iza River Gorge, Coroggdiiountains, Ineu Mountains, Mifasa
Mountains, Galg Mountains and Vinului Valley.

A. Coman started to colect bryophytes from the Muanas area, at the ideea of A.
Boros, which based on a previous agreement werdedeand donated to A. Boros at its
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domicile in Budapest (Hungary). A part of the briggies sampled from Maramyrarea are
preserved in the Botanic museum of Budapest anthanpart in the Maramugevluseum of
Sighetu-Marmaei - Nature Sciences Department. A part of thddgical material, preserved
in the Maramurg Museum of Sighetu-Marngai, was determined by E. #had from Cluj-
Napoca (Romania).

The bryophytes were sampled by A. Coman from difiematural and semi-natural
zones of Maramugearea, from a high variety of substrata, and soraeeveampled during
common field trips in the period of 1962-1963 infsi@ure (Ignis volcanic plateau: Runcu
Valley, Brazilor Valley, Etarului Gorge, floating oligotrophic swamp of HoiteYliseu Gorge
between Bistra and Valea 9$éului localities and in Rodna Mountains from Puhelre
Mountain, GalaMountain, Laptelui Mountains, Negoiescu Valley).

The real friendship between the two botanists effescience valuable results,
enriching our knowledge about the variety and tpeeading of the bryophytes from the
Maramureg area, completing the studies of other researahleish worked in this area.

Quoting A. Boros in a letter for his friend and labbrator A. Coman, dated in
04.1V.1964: “I confer a special attention to scifinicollaborations, because is very difficult to
work isolated, on the other hand is very advantageto work based on scientific
collaborations. A relation like ours has to betfulifor the both sides. This fact is an eloquent
example that in spite the fact that the bordersvéen different nations create some
difficulties, these problems can not be long tebstacles for the scientific collaboration”.

MATERIAL AND METHODS

When the moss samples were collected, A. Comanbered each sample, also
registering exact data regarding the sampling cstati locality, place, substratum, altitude,
exposure and sampling date, without species idestiibn. For altitude measurement, an
aneroid altimeter was used.

Newspaper wrapped mosses were sent to the ClwddafRomanian Academy
Branch, where they were rewrapped by C. Vaczy almhgside the initial table numbered by
A. Coman and the data regarding the collectingssiteere officially sent in boxes, through
customs, to A. Boros in Hungary.

Following the initial agreement between the twdabists, A. Boros sorted each
sample, identified the species and sent back t€dman and the Cluj-Napoca Romanian
Academy Branch (or the Cluj-Napoca Botanical Gaydiéme determination lists with the
original numbering alongside the doubles.

Studying both “The A. Boros Inheritance” from TBetanical Museum of Budapest
and “The A. Coman Collection” from Sighetu Manma we compiled the alphabetical species
list, according to the initial nomenclator used&yBoros, with the following abbreviations:

N = North; NE = North-East; NV = North-West; S =uflo; SE = South-East; SV =
South-West;

m. = meter;

alt. = altitude;

exp. = exposure;

mt. = mountain;

mti. = mountains;

leg. = initials of the sampler,

mscr. = A. Coman manuscript.
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RESULTS

In the present paperwork, we reproduce the mossdentified by A. Boros and
collected either by A. Coman from Rodna Mountaims, by the two scientists on
their expedition from May 1963 in Negoiescu Valleffuzdrele Mountain (Puzdrea
Viseuneast and Puzdrea Bgeneast), Gala Mountain and Laptelui Mountain.

LIVERWORT
Anastrepta orcadens{#iook.) Schiffn.
Borsa, Laptelui Mt., alt. 1,700-1,800 m., exp. N., V1963
Anthelia JuratzkangLimpr.) Trevis
Borsa, Laptelui Mt. and Gatavit., on the top of the mountains, exp. N., 261963
Blasia pusillaL.
Moisei, Batrdna Mt., 1,407-1,615 m. a.s.l., exp. NE., N., NO2.VI.1949
Blepharostoma tricophyllurflL.) Dum.
Borsa, Negoiescu Valley, piceetum, 900-1,500 m., 261963 (Boros' journal)
Conocephalum concinnatughightf.) Corda
Borsa, Negoiescu Valley, 26.VI111.1963
Conocephalum conicuf..) Dum.
Sacel, upper Iza course, alt. 909 m., exp. E., 0@¥9l
Sacel, Fundu Izei, on wet rocks, alt. 757-795 m.,.éxp W., 20.V.1950
Borsa, Pietrosu Rodnei Mountainsiibaga din Sus, alt. 1,510; 1,517 m., exp. 19-201980
and 1,551 m alt., exp. NE. 01.VII1.1950; alt. 1,608 exp. E. 29.VIII.1954
Diplophyllum taxifolium(Wahl.) Dum.
Borsa, Pietrosu Rodnei Mountains, TurnusRpoon limestone, alt. 2,186 m., exp. N., and on
wet granite, alt. 2,153-2,156 m., exp. NE., 19-2(1950
Gymnomitrium concinnatulfLightf.) Corda
Borsa, Mt. Pietrosu Mare, alt. 2,250 m., exp. NE.,V19.1950
Gymnomitrium coralloideblees.
Borsa, Pietrosu Rodnei Mountains, alt. 2,108 m., exp., N9.VIII.1950
Lepidozia reptan$L.) Dum.
Borsa, Pietrosu Rodnei Mountains, Aria Zimbrului, 4lt186 m., exp. NE., 09.VI.1950
Lophozia incisgSchrad.) Dum.
Borsa, Val. Negoiescu, moligli alt. 900-1,500 m., 26.VI1.1963
Lophozia ventricos@Dicks.) Dum.
Borsa, Val. Negoiescu, molidi;, alt. 900-1,500 m., 26.1963 (Boros' journal)
Marchantia polymorphd..
Moisei, Izvorul Negru, on an old hearth, exp. NEL,V.1949
Borsa, Puzdrea Bgeneasg Mt., alt. 1,800 m., exp. NW., 27.VI.1963
var.aquaticaNees: Baoga, Runcu Pietrosului, 1,148 m. a.s.l., exp. N., BgVI1.1954
Metzgeria pubescer{Schrok.) Raddi
Borsa, Pietrosu Rodnei Mts., under TurnusRoaocks area, alt. 1,846 m., exp. N., leg.
29.VI1.1955
Borsa, Gala Mt., alt. 1,800 m., exp. N., 25.VIIl.1962
Mylia Taylori (Hook.) Tayl.
Borsa, Gala Mt., alt. 1,800-1,900 m., VIII.1963
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Pellia fabbronianaRoddi
Sacel, Fundu Izei, on limestone, alt. 903 m., exp. B.VI.1949si alt. 906 m., exp. N.,
20.V.1950
Plagiochila asplenioidef_.) Dum.
Borsa, Pietrosu Rodnei Mountains, TurnusRoalt. 2,151 m. a.s.l., exp. NW., 19-20.VII.1950
Borsa, Gala Mt., alt. 1,800 m., exp. N., 25.VIIl.1962
Plectocolea hyalindLyell.) Mitt.
Moisei, Lazuri, alt. 951 m. a.s.l., exp. N., 23\2[1.1948
Preissia quadratgScop.) Nees
Borsa, PietrosuRodnei Mountains, Aria Zimbrului, alt. 1,212 m., exp. N., on limestone,
09.VI1.1950
Borsa, Pietrosu Mare Mt., Turnu R@ on limestone rocks, alt. 1,986 m., exp. N., 29.854
Borsa, Val. Tisa, alt. 1,203 m., exp. N., 03.V.1949
Ptilidium ciliare (L.) Nees.
Borsa, Izvorul Cailor Mt., alt. 1,817 m., exp. V., 151\ 950
Riccardia palmatgHedw.) Carr.
Borsa, in piceetum under Puzdrea Mt., alt. 1,500-1/600v111.1963
Solenostoma sphaerocarpyfiook.) Steph.
Sacel, Fundu Izei, on wet rocks, alt. 780 m., exp.axd alt. 840 m., exp. NW., 20.V.1950
Borsa, Negoiescu Valley, Spuce forest, 26.V11.1963
Sphenolobus minut{€r.) Steph.
Borsa, Pietrosu Rodnei Mountains, TurnusRgalt. 1,680 m., exp. N., 01.VI11.1950
Borsa, Negoiescu Valley, Spruce forest, 26.VI11.1963
Borsa, Gala Mt. and Laptelui Mt., on rocks, alt. 1,700-2,00Q Wlll.1963
Tritomaria quinquedentatéHuds.) Buch.
Borsa, Pietrosu Rodnei Mountains, Aria Zimbrului, 4121 m. a.s.l., exp. N., 29.V.1948
Tritomaria scitula(Tayl.) Jorg. varspinosaHerzog
Borsa, Laptelui Mt., alt. 1,700-2,000 m., VI11.1963

LEAFY MOSSES
Amblystegium jungermannioid@Brid.) Boros
Borsa, Laptelui Mt. alt. 1,500-1,700 m, 28.V11.1963
Amphidium Mougeot{B. E.) Schimp.
Borsa, Puzdrea Beneasg, alt. 1,760 m., exp. N., leg. 26.VI11.1959
Moisei, Batrana Mt., 1,456 m. a.s.l., exp. N. E., leg. 181956
Borsa, Begoiescu Valley, piceetum, alt. 900-1,500 1®.VH.1963
Anoectangium compactugchvagr.
Borsa, Pietrosu Rodnei Mountains, TurnusRoon chrystaline roks, alt. 1,900 m., exp. W.,
01.VI11.1950
Anomodon attenuaty$iedw.) Hib.
Borsa, Puzdrea \éeoneast, alt. 1,700 m., exp. N., 07.VI.1965
Anthelia JuratzkandLimpr.) Trevis.
Borsa, Gala Mt. and Laptelui Mt., on the top, 26.VI1.1963
Atrichum undulatunfHedw.) P. Beauv.
Borsa, Puzdrea \éeoneast, alt. 1,632 m., exp. NW, 27.VII.1965
Sacel, Fundu lzei, on rocks, 26.VI11.1962
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Aulacomnium turgidunfwahlbg.) Schwagr.
Borsa, Puzdrea Beiineasé and Laptelui Mt., alt. 1,700-2,000 m., VIII.19&scr.)
Barbula rigidula(Hedw.) Mitt.
Moisei, Batrana Mt., alt. 1,517 m., exp. N., 27.V.1949 and B407-1,615 m., exp. NE., N.,
NW., 02.V1.1949
Moisei, the forests of Valea Rea, alt. 603 m., &kp.31.V.1953
Bartramia ithyphylla(Hall.) Brid.
Borsa, Pietrosu Rodnei Mts. izAoaga din Jos, 1,472 m. a.s.l., exp. N.W., 29.\G419
Bartramia norvegicgGunn.) Lindb.
Borsa, Pietrosu Rodnei Mountains, TurnusRpalt. 1,680 - 1,686 m., exp. N., 101.VI11.1950
BartramiaOederi(Gunn.) SW.
Borsa, Pietrosul Rodnei Mts., Aria Zimbrului, on limesg, alt. 1,108 m., exp. N., 29.V.1948,
and alt. 1,232 m., exp. E. 09.VI.1950
Moisei, Batrdna Mt., alt. 1,407-1,615-1,650 m., exp. NE.,N., 02.V1.1949
Sacel, I1za River upper course, on limestone, alt. @07exp. E., 03.VI1.1954
Borsa, Pietrosu Rodnei Mt., under Turnugipalt. 1,777 m., exp. N., 29.V1.1954
Borsa, Izvorul Cailor Mt., on limestone, alt. 1,801 ans.l., exp. W., 15.V.1950 and alt. 1,812
m., exp. NE, 26.VI.1950
Borsa, Stiol Mt., alt. 1,632 m., exp. E., 15.VII.1950
BrachytheciunpopuleumHedw.) B. E.
Moisei, Izvorul Drage Valley, exp. N., 10.V.1949
Brachythecium reflexurStarke) B. E.
Borsa, Puzdrea Bgeneasg, alt. 1,750 m., exp. N.W., 26.VIII.1959
Bryum ventricosunicks.
Moisei, the forests of Valea Rea, alt. 602 m., &kp.31.V.1953
Calliergon cuspidatunfL.) Kindb.
Borsa, lzvorul Cailor Mt., alt. 1,793 m., exp. W., 15.XY950
Campylopus flexuosys.) Brid.
Borsa, Puzdrea Beéinead, alt. 1,700-2,000 m., 27.VI1.1963
Borsa, Laptelui Mt., on chrystaline rokc, alt. 1,700@3) m., 27.VI1.1963
Catharinea undulatgL.) W. and M.
Moisei, the forests of Rea Valley, alt. 602 m., .eMp 31.V.1953
Ceratodon purpureud..) Brid.
Moisei, the forests of Rea Valley, alt. 602 m., eMp 31.V.1953
Borsa-Fintana, Priseci, alt. 908-950 m., exp. E., 19-220¢8L
Borsa, Pietrosu Rodnei Mountains, Aria Zimbrului, 4126 m., exp. N., 29.V.1948
Borsa, Pietrosu Rodnei Mt., Pietroasa Valley, exp.0M.V.1949
Borsa, Pietrosu Rodnei Mt., Tisa Valley, alt. 1,103 exp. N., 03.V.1949
Borsa, Pietrosu Rodnei Mt., ahoaga de Jos, exp. N., 06.V.1949
Moisei, Izvorul Drage Valley, exp. N., leg. 10.V.1949
Moisei, Batrdna Mt., alt. 1,407-1,615 m., exp. NE., N., N¥2,VI1.1949
Borsa, Pietrosu Rodnei Mt., Piciorul Malui, alt. 1,708 m., exp. N., 19-20.V1.1950
Borsa, Coasta Plaiului, alt. 1,276-1,322 m., exp. 8.y11951
Moisei, Rea Valley, alt. 603 m., exp. N., in fore&t.VV.1953
var. conicus(Hampe) Moénk.: Moisei, Brana Mt., alt. 1,407-1,615 m., exp. NE, N., NW.,
02.V1.1949
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Chrysohypnum HalleriSw.) Roth
Borsa, Izvorul Cailor Mt., on limestone, alt. 1,832 mxp. N., 26.VI.1950
Cinclidotus fontinaloidegHedw.) P. Beauw.
Borsa, Gala Mt., in flowing water, alt. 1,720 m., 07.VI1.1963
Cratoneurum commutatu(iedw.) Moenk.
Borsa, Priseci, valley, Chindrik, alt. 937 m., exp. I0,VI1.1948
Borsa, Coasta Plaiului, alt. 1,252 m., exp. S.W., 19981
Borsa, at the Rea Valley mouth, alt. 686 m., exp. @X1.1953
Borsa, Puzdrea \éeoneast, alt. 1,650 m., 1,610 m., 1,700 m., exp. N., 28.¥962
Borsa, Negoiescu Valley, alt. 780 m., 26.VI111.1963
Cratoneurum filicinun(L.) Moenk.
Borsa - Fintana, Bntana Valley, in water with lime, alt. 881 m. a,®kp. W., 13.VII.1954
Ctenidium molluscurHedw.) Mitt.
Sacel, the uppermost course of the Iza River, on dimee, alt. 911 m. a.s.l., exp. E.,
31.VI.1949
Cynodontium polycarpurfehrh.) Hedw.
Borsa, Pietrosu Rodnei Mt., Tisa Valley, alt. 1,103 exp. N., 03.V.1949
Desmatodon latifoliugHedw.) B. E
Borsa, Coasta Plaiului, alt. 1,252 m., exp. S.W., 19981
Borsa, Pietrosu Rodnei Mt., alt. 2,197 m., exp. N.V18951
Dichodontium pellucidunL.) Schimp.
Moisei, Lazuri, alt. 936 m., exp. N., 23-27.VII.1®4
Dicranella rubra(Huds.) Meenkem
Moisei, Batrana Mt., alt. 1,517 m., exp. N., 27.V.1949
Borsa, Pietrosu Rodnei Mt., adoaga din Jos, 1,430 m. a.s.l., exp. N., 29.VI.1954
Dicranella secund@Sw.) Lindb.
Moisei, Batrdna Mt., alt. 1,420-1,650 m., exp. N., NW., 0219149
Moisei, Batrana Mt., alt. 1,513-1,670 m. a.s.l., exp. N.\27949
Borsa, Pietrosu Rodnei Mt., alt. 2,105 m., exp. NE.V19.1950
Dicranum acutifoliumLindb. and Arnell) C. Jens.
Borsa, Pietrosu Rodnei Mt., Turnu Rg alt. 2,000 m., 26.VI11.1963
Dicranum albicansB. E.
Borsa, under GalkaMt., alt. 1,720 m., 27.VI.1963
Dicranum bonjeaniDe Not.
Borsa, Gala Mt., alt. 1,720 m., exp. N., 25.VII1.1962 and 271.¥963
Dicranum fuscesceniurn.
Borsa, Pietrosu Rodnei Mt., exp. NE., 18.VIII.1950
Dicranum longifoliumEhrh.
Moisei, Lazuri, alt. 927-933 m., exp. N., 23-27.XtB48
Borsa, Pietrosu Rodnei Mt., under Turnugipalt. 1,789 m., exp. E., 29.VI1.1954
Borsa, Negoiescu Valley, piceetum, alt. 900-1,500 6.YVH.1963
Dicranum majusSm.
Sacel, under Izvorul 1zei, on limestone, alt. 909 exp. E., 03.VI1.1949
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Dicranum montanuriledw.
Moisei, Batrana Mt., alt. 1,315 m. a.s.l., exp. N., 06.V1.294
Borsa, Pietrosu Rodnei Mt., Aria Zimbrului, alt. 1,186, exp. NE., 09.VI.1950
Borsa, Negoiescu Valley, piceetum, alt. 900-1,500 16.YVH#.1963
Dicranum scopariungL.) Hedw.
Borsa, Pietrosu Rodnei Mt., Tisa Valley, 03.V.1949
Moisei, Dealul lui Traian, alt. 1,056 m., exp. £3,V.1949
Moisei, Bitrdna Mt., alt. 1,513-1,650 m. a.s.l.,, exp. N. V27949 and alt. 1,420-1,650 m.,
exp. N., NW., 03.VI1.1949
Borsa, Pietrosu Rodnei Mt., Aria Zimbrului, on limesgnalt. 1,232 m., exp. E., NE,,
09.VI.1950
Borsa, Pietrosu Rodnei Mt., Izvorul Cailor, alt. 1,680d 1,817 m., exp. W., 15.VII.1950
Borsa, Pietrosu Mare Mt., Turnu R alt. 1,856-2,102 m., exp. N.NW., 19-20.VI1.1950
Borsa, Pietrosu Rodnei Mt., near lezer Lake, alt. 1,837exp. N., 19-20.VII.1950
Sacel. Plai, alt. 856 m., exp. NE., 27.VII1.1951
Borsa, Coasta Plaiului, alt. 1,252-1,276 m., exp. SY®.V.1951si alt. 1,755 m., exp. W.,
26.VII.1959
Borsa, Puzdrea Bagineasa, alt. 1,788 m., exp. NW., 26.VI11.1959
Borsa, Puzdrea \éeoneast, alt. 1,610 m., exp. N. and 25.VII1.1962-26.VII6®
Dicranum Starkei W. and M.
Borsa, Gala Mt., alt. 1,877 m., exp. NE., 26.VIII.1959
Dicranoweisia crispuldHedw.) Lindb.
Moisei, Batrana Mt., alt. 1,407-1,615 m., exp. NE., N., N¥2,V1.1949
Borsa, Pietrosul Rodnei Mt., Pietroasa Valley, exp.(d.V.1949
Borsa, Pietrosu Rodnei Mt., Izvorul Cailor, alt. 1,76856 m., exp. N. and W., 15.VII.1950
Borsa, Pietrosu Rodnei Mt., Turnu Rg on limestone, alt. 1,832 m., exp. N., 01.VI.Q95
Borsa, Pietrosu Rodnei Mt., adoaga din Sus, on rocks, alt. 1,551 m. a.s.l., é¥a.,
01.VII.1950
Borsa, Pietrosu Rodnei Mt., adoaga din Jos, alt. 1,486 m., exp. N., 29.V1.1954
Borsa, Negoiescu Valley, piceetum, alt. 900-1,500 6.YVH#.1963
Borsa, Gala Mt., alt. 1,810 m., exp. N., 25.VII.1962
Distichium capillaceunfHedw.) B. S. G.
Borsa, Puzdrea \éeuneast, alt. 1,620 m., exp. W., 25.VIII.1962
Distichium inclinatum(Ehrh.) B. S. G.
Borsa, Gala Mt., alt. 1,670 m., (c. sporog.) 27.VI.1963
Distichium montanunfLam.) Hagen.
Sacel, Fundu Izei, in water, alt. 917 m., exp. S.V20950
Borsa, Izvorul Cailor Mt., on limestone, alt. 1,801 ah@16 m., exp. W., 15.VI.1950 and
1,832-1,846 m., 26.VI1.1950
Borsa, Pietrosu Mare Mt., near lezer Lake, alt. 1,90hm1l., exp. NE., 19-20.VII.1950
Borsa, Pietrosu Mare Mt., Turnu R, alt. 1,986-2,156 m., exp. NW, 19-20.VI1.1950 aid
1,986 m., exp. N, 29.VI.1954
Borsa, Pietrosu Mare Mt., under Turnugeoalt. 1,717-1,777-1,846 m., exp. E., 29.VI.1954
Borsa, Pietrosu Mare Mt., Aria Zimbrului, alt. 1,212 rexp. N., on limestone, 09.VI1.1950
Ditrichumflexicaule (Schleich.) Hpe.
Borsa, Pietrosu Rodnei Mt., at lezer, alt. 1,901 ml.aexp. NE., 19-20.VI1.1950
Borsa, Izvorul Cailor Mt., on limestone rocks, alt. 957and 1,842, 1,847 m., exp. W.,
15.VI.1950
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Borsa, Pietrosu Mare Mt., Turnu R@ on limestone, alt. 2,001 m. a.s.l., exp. N.\V29954
Ditrichium undulatum(Hedw.) P. Beauw.

Sicel, Fundu lIzei, on rocks, 26.VI11.1960
Drepanoclaudus revolverfSw.) Warnst.

Borsa, Gala Mt., in swampy area, alt. 1,730 m., 28.VI11.1963
Drepanocladus uncinaty$iedw.) Warnst

Moisei, Lazuri, alt. 1,102 m., exp. E., 17.VI1.1948

Borsa, Gala Mt., alt. 1,796 m.; 1,810 m., exp. N., 25.VIII.196
Encalypta ciliateg(Hedw.) Hoffm.

Borsa, Coasta Plaiului, alt. 1,256 m., exp. S., 19.8119
Encalypta contortgWulf.) Lindb.

Moisei, the forests of Rea Valley, in forests, @3 m., exp. N., 31.V.1953

Borsa, Negoiescu Valley, piceetum, alt. 900-1,500 6.YH#.1963
Encalypta streptocarpaledw.

Borsa, Puydrea \deoneasca, alt. 1,660 m., exp. W., 25.VI111.1962
Entodon Schrebe(willd.) Moenk.

Borsa-Fantana, Priseci, alt. 908-950 m., exp. E., 19-22048L
Funaria hygrometricgL.) Sibth.

Borsa, Pietrosu Mare Mt., Tisa Valley, alt. 1,157 mpei., 03.V.1949

Borsa, lzvorul Cailor Mt., alt. 1,156 m, exp. N. 09.1960

Sacel, Iza River valley bottom, 706 m., exp. W., 0B1949 and alt. 517 m., exp. W.,

13.V.1955
Georgia pellucidgL.) Rabenh.

Moisei, Lazuri, alt. 927-933 m., exp. N., 23-27.XYB48

Moisei, Batrana Mt. alt. 1,515-1,660 m., exp. N., 27.V.1949

Sacel, Plai, alt. 856 m, exp. NE., 27.VIII.1951
Grimmia trichophyllaGrev.

Borsa, Pietrosu Mare Mt., alt. 2,156 m., exp. N., 19.¥950
Hygramplystegium irriguuniWils.) Loeske

Borsa - Fantana, in water, alt. 881 m. a.s.l., exp. W., 13.9%4
Hylocomium proliferun8 (L.) Lindb.

Sacel, Magura Scelului, alt. 1,137 m. a.s.l., exp. W., 21.V.1949
Hylocomium pyrenaicur{Spreuce) Lindb.

Borsa, Pietrosu Rodnei Mt., alt. 2,056 m., exp. N.V19.1950
Hymenostylium curvirostréehrh.) Lindb.

Borsa, lzvorul Cailor Mt., alt. 1,861 m. a.s.l., exp.,W5.VII.1950
Hypnum callichroun{Brid.) B. S. G.

Borsa, Negoiescu Valley, alt. 1,120 m., exp. N., 24.XYB63

Borsa, Laptelui Mt., alt. 1,700-2,000 m, VI111.1963
Hypnum cupressiformidedw.

Borsa, Negoiescu Valley, alt. 1,860 m., exp. NE., 262862

Borsa, Puzdrea \éeoneast, alt. 1,680 m., exp. NW, 25.VII.1962

Borsa, Faa Meselor Mt., alt. 1,600 m., exp. S., 25.VI1.1963
Hypnum hamulosu. S. G.

Borsa, Gala Mt., alt. 1,800., exp. N., VII1.1963
Isopterigium pulchelluniDicks. (Delonge).
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Borsa, Gala Mt. and Laptelui Mt., alt. 1,500-2,000 m., VIII.a3
Isothecium myururPollich) Brid.
Borsa, Puzdra \§eoneasg, alt. 1,550 m., exp. W., 24.VI111.1962
Leucobryum glaucurtL.) Schimp.
Moisei, Batrana Mt., alt. 1,407-1,615 m., exp. N., NE., NVZ,\0.1940
Meesea trichoded..) Spruce
Sacel, Fundu Izei, on limestone, alt. 910 m., exp 08.VI1.1949
Borsa, Stiol Mt., alt. 1,632 m., exp. E., 15.VI1.1950
Borsa, Izvorul Cailor Mt., on limestone, alt. 1,812 mexp. NE., 26.VI.1950
Borsa, Pietrosu Rodnei Mt., Turnu Rg on limestone, alt. 1,786 m., exp. N., 01.VIIbD9
Mnium cuspidatungL.) Leyss
Moisei, Batrana Mt., alt. 1,420-1,650 m., exp. N., NW., 031@49
MniumorthorrhynchunBrid.
Borsa, Pietrosu Mare Mt., Turnu R, alt. 1,686 m., exp. N., leg.01.VII1.1950
Mnium pseudopunctatuB E.
Borsa, Puzdrea \éeoneas, alt. 1,610 m., exp. W., 25.VI111.1962
Mnium punctatuniHedw.
Moisei, Lazuri, alt. 986 m., exp. S., 23-27.VII.B4
Sacel, Fundu Izei, alt. 780-788 m., exp. N., 20.V.Q95
Borsa, Puzdrea \éeoneast, alt. 1,610 m., exp. N., 25.VII1.1962
Mnium rostraturmSchrad.
Borsa, Pietrosu Mare Mt., la lezer, alt. 1,858 m., éXp.leg. 19-20.VII.1950
Mnium SeligeriJur.
Moisei, the forests of Rea Valley, alt. 606 m., .eMp leg. 31.V.1953
Neckera complanatéHedw.) Hib.
Borsa, Negoiescu Valley, alt. 900-1,500 m., 26.VI1.1863
Oligotrichum hercynicunfHedw.) Lam. and D.C.
Borsa, Puzdrea \éeoneast, alt. 1,620 m., exp. W., 25.VIII.1962
Oligotrichum incurvun{Huds.) Lindb.
Borsa, Laptelui Mt., and Gafat., alt. 1,700-2,000 m., alpine zone, 27.VI.1963
subspfloridula Mot.: Moisei, Bitrdna Mt., sunny place, alt. 1,615 m, exp. N., &420-1,650
m. exp. N., NW., 02.VI1.1949
Orthothecium intricatunfHartm.) B. E.
Borsa, Pietrosu Mare Mt., Turnu R, on limestone, alt. 1,487-1,615 m., exp. NE., Ny,
and 1,780 m., exp. N., 01.VIII.1950
Borsa, Laptelui Mt., alt. 1,700-2,999 m, on chrystalgohist, 28.V11.1963
Orthothecium rufescen(®icks.) B. E.
Borsa, Pietrosu Rodnei Mt., Turnu Rg alt. 1,816-2,153 m., exp. NW., exp. N., 19-
20.VI11.1950
Paraleucobryum longifoliunfHedw.) loeske
Borsa, Gala Mt., alt. 1,710 m., exp. N., 25.VII.1962
Philonotis caespitosiVils.
Sacell, Fundu Izei, on wet rocks, 26.VI11.1962
Philonotis FontangL.) Brid.
Borsa, lzvorul Cailor Mt., alt. 1,403 m., exp. N., 09.\Y950
Moisei, Rea Valley forests, alt. 602 m., exp. NL\31953
Borsa, Runcu Pietrosului, in mire, 1,149 m. a.s.l.,.é¥p 29.VI.1954
Borsa, Negoiescu Valley, piceetum, 900-1,500 m. az6LY11.1963
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Philonotis scriata(Mitt.) Lindb.
Borsa, Puzdrea \éeoneasca, 1,680 m. a.s.l., exp. N., 21.VII.1962
Philonotis tomentelldol.
Borla, Pietrosu Mare Mt., Turnu R@, 2,147 m. a.s.l., exp. NW., 19-20.VI1.1950
Plagiobryum Zieri(Dicks.) Lindb.
Moisei, Batrana Mt., alt. 1,400-1,600 m., 1849
Plagiothecium curvifoliunschlieph.
Moisei, Batrana Mt., alt. 1,513-1,650 m. a.s.l., exp. N.\M2¥949
Borsa, Puzdrea Bgeneast, alt. 1,746 m., exp. NW., 26.VII.1959
Plagiothecium laeturB. S. G.
Borsa, Puzdrea \éeoneast Mt., alt. 1,660 m., exp. W., 25.VI1.1962
Pogonatum urnigerur(i_.) P. Beauv.
Moisei, Traian Hill, exp. N., 19.V.1949
Moisei, Batrdna Mt., It. 1,407-1,650 m., exp. NW., N., NE2,-03.VI1.1949
Borsa, Pietrosu Rodnei Mt., alt. 2,156 m., exp. N.V191950
Borsa, Negoiescu Valley, on rock, 1,416 m. a.s.l., &y, 25.VII1.1959
Borsa, Zinoaga din Jos, alt. 1,537 m., exp. NW., 29.X1.1954
Borsa, Gala Mt., alt. 1,796 m., exp. N., 25.VII.1962
Borsa, Puzdrea \éeoneasg, alt. 1,700 m., exp. NW., 25.VIII.1962
Pohlia elongataHedw.
Borsa, Negoiescu Valley, alt. 900-1,500 m., 26.VI1.1963
Pohlia longicolla(Sw.) Lindb.
Borsa, Gala Mt., alt. 1,800-1,900 m., -VIII.1963
Polytrichum alpinunti.
Borsa, Pietrosu Rodnei Mt., Piciorul Malui, alt. 1,698 m., and 1,936 m., exp. N., 19-
20.VI1.1950
Borsa, Coasta Plaiului, alt. 1,301 m. a.s.l., exp.19.Y.1951
Borsa, Pietrosu Rodnei Mt., alt. 2,160 m., exp. NE.V19.1950
Borsa, Izvorul Cailor, alt. 1,836 m., exp. N., 26.V11859
Borsa, Pietrosu Mare Mt.,ahoaga din Jos, 1,456 m. a.s.l., exp. NW., andl@0D6 m., exp.
W., leg. 29.VI1.1954
Polytrichum attenuaturivienz.
Borsa, Pietrosu Rodnei Mt., Aria Zimbrului, alt. 1,101 a.s.l., exp. W., 29.V.1948
Moisei, Rea Valley forests, alt. 603 m., exp. NL\31953
Polytrichum communkledw.
Borsa, Gala Mt., alt. 1,850 m., exp. W., 27.VI.1963
Borsa, Puzdrea Bgiineasé Mt., alt. 1,710 m., exp. N., 27.VI.1963
Polytrichum juniperinunwilld.
Borsa, Pietrosu Rodnei Mt., Aria Zimbrului, alt. 1,101, exp. N., 29.V.1948
Moisei, Batrana Mt., alt. 1,515-1,650 m., exp. N., 27.V.1949
Borsa, Stiol Mt., alt. 1,601 m. a.s.l., exp. N., 15.VI.1®5
Borsa, Mt. Puzdrea \éeuneasg, alt. 1,700 m., exp. NW., 25.VIII.1962
Borsa, Gala Mt., alt. 1,850 m., exp. W., 27.VI.1963
Borsa, Puzdrea \deuneast Mt., alt. 1,680 m., exp. N., 08.VI1.1963
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Polytrichum sexangularEloerke.
Borsa, Laptelui Mt., alt. 1,700-2,000 m., on chrystaline rocks, 28.V11.1963
Rhacomitrium canescelf$§imm.) Brid.
Moisei, Batrdna Mt., alt. 1,407-1,615 m., exp. NE., 02.VI.1949
Borsa, Puzdrea \éeuneast Mt., alt. 1,500 m., exp. N., 26.VI11.1962
Rhacomitrium heterostichufikedw.) Brid.
var. affine (Schleich) Aman and vagracilescensB. S. G.: Boga, Gala Mt., on chrystaline
rocks, alt. 1,800-1,900 m., VII1.1963
Rhacomitrium hypnoides (L.) Lindb.
Borsa, Pietrosu Rodnei Mt., on granite, alt. 2,153 m., exp. NW., 19-20.VI1.1950
Borsa, Pietrosu Rodnei Mt., Turnu Rg on limestone, alt. 2,201 m. a.s.l., exp. N., 19-
20.VI11.1950
Borsa, Puzdrea deuneast Mt., alt. 1,500 m., exp. N., 26.VI11.1962
Rhacomitrium patenklibens
Borsa, Pietrosu Rodnei Mt., alt. 2,160-2,300 m., exp. NE., 19.VIII.1950
Rhacomitrium protensu. Br.
Borsa, Negoiescu Valley, on chrystaline rocks, alt. 900-1,500 m., 26.VI11.1863
Rhacomitrium sudeticum (Funck) B. E.
Borsa, Pietrosu Mare Mt., on wet granite, alt. 2,153 m., exp. NW., 19-20.VI.1950 and alt.
2,153 and 2,156 m., exp. NW., 19.VII1.1950
Borsa, Gala Mt., alt. 1,700 m., exp. N., 25.VII.1962
Rhytidiadelphus squarrosiisiedw.) Warnst.
Borsa, Puzdrea \éeuneast Mt., alt. 1,650 m., exp. N., 25.VII1.1962
Borsa, Gala Mt., alt. 1,700 m., exp. N., 25.VII.1962
Rhytidiadelphus triquetrugdedw.) Warnst.
Borsa, Pietrosu Rodnei Mt., Pietroasa Valley, alt. 911 m. a.s.l., exp. N., 11.V1.1949
Borsa, lzvorul Cailor Mt., alt. 1,815 m., exp. E., 15.VI1.1950
Borsa, Pietrosu Rodnei Mt.,ahoaga din Sus, alt. 1,515 m., exp. NW, 01.VI11.1950
Borsa, Puzdrea \éeuneast, alt. 1,620-1,650 m., exp. N., 25.VI11.1862
Rhitidium rugosun{Ehrh.) Kindb.
Borsa, lzvorul Cailor Mt., alt. 1,815 m., exp. N., 15.VII.1950
Borsa, Pietrosu Rodnei Mt., Turnu Rg on limestone, alt. 1,834 m., exp. N., 01.VIII.1950
Schistidium apocarpurfHedw.) B. S. G.
Borsa, Puzdrea \éeuneast Mt., alt. 1,700 m., exp. N., 07.VI1.1963
Sphagnum girgensohrifuss.
Borsa, Gala Mt., alt. 1,790 m., exp. N., 25.VII1.1962
Sphagnum magellanicuBrid.
Sacel, upper Iza River course, on limestone rocks, exp. E., 03.VI1.1949
Borsa, Coasta Plaiului, alt. 1,252 m., exp. SW., 19.V.1951
Syntrichia ruralisBrid.
Borsa, Puzdrea \deuneast Mt., alt. 1,680 m., exp. NW., 25.VII1.1962
Tetraphis pellucidddedw.
Borsa, Gala Mt., alt. 1,720 m., exp. N., 25.VII1.1962
Timmia Bavarica Hessl.
Borsa, lzvorul Cailor Mt., on limestone, alt. 1,806 m., exp. N., 16.VI.1950
Borsa, Pudrea \deuneast Mt., alt. 1,630 m., 25.VI111.1962
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Tortella tortuosalL.) Lingr.
Moisei, Batrana Mt., alt. 1,057 m., exp. N., 29.V.1949
Sacel, upper Iza River course, on limestone, alt. ®0%exp. E., 03.V1.1949
Borsa, lzvorul cailor Mt., on limestone, alt. 1,811 ans.1., exp. N., 26.VI.1950
Borsa, Pietrosu Rodnei Mt., near lezer Lake, alt. 1/904.s.1., exp. NE., 19-20.VII.1950
Borsa, Pietrosu Rodnei Mt., Turnu Rg alt. 1,811 m. a.s.l., exp. N. 01.VI11.1950
Borsa, Pripor, alt. 986 m., exp. N., 13.V.1956
Borsa, Laptelui Mt., alt. 1,850 m, exp. N., on rock8,\21.1963
Borsa, Gala Mt., alt. 1,670-1,710 m, exp. N., 25.VII1.1962 a?@lVII.1963

CONCLUSIONS

The list of Bryophytes/mosses include 130 taxonominits, 24 of them
being mosses of the liverwort/Hepaticae group (B8ces, one variety) and 104 taxa are
leaves mosses (103 species, two varieties and ulrspecies). Between the Bryophytes are
some species of great scientific interest for thdiytohistorical and phytogeographical
importance
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ABSTRACT

This paper presents the distribution of bryophspecies in the Rodna Mountains
National Park, based on literature, herbarium &ild tlata. In this area 351 bryophyte species
were recorded. Of these, 47 species are threatgneational and international level. Special
attention should be given to the specBsxbaumia viridis Dicranum viride and Meesia
longiseta included in the Convention on the ConservatiorEofopean Wildlife and Nature
Habitats (Bern 1979), the EU Council Habitats Direx 92/43/EEC (1992) and the
Government Ordinance 57/2007.

ZUSAMMENFASSUNG: Die Moose des Nationalparks Rodnaer Gebirge
(Transylvanien-Maramuresch, Rumanien).

Die Arbeit zeigt die Verbreitung der Moosarten dBitionalparks Rodnaer
Gebirge auf, die anhand von Literaturangaben, Hiemaund eigener Feldforschung
ausgearbeitet wurde. In diesem Gebiet wurden 35lskiten festgestellt, von denen
47 auf nationaler und internationaler Ebene gefthisind. Besondere Aufmerksamkeit
gilt dem Vorkommen von Grinem KoboldmodBugbaumia viridi}, Grinem Besenmoos
(Dicranum viridg und Meesia longisetadie in den Anhanglisten der Berner Konvention
(1979), der Europaischen Flora-Fauna-Habitatricietli 92/43/EEC sowie in der
Dringlichkeitsverordnung der Rumanischen Regiery@ydonama de Urgeti) 57/2007
aufgefihrt sind.

REZUMAT : Briofitele din Parcul Ngonal Murtii Rodna (Transilvania-Maramuge
Romaénia).

Lucrarea prezidt distribiia speciilor de briofite din cadrul Parcului fidmal
Muntii Rodna, distribtie realizai pe baza datelor de literadurde herbar precungi de
teren. Tn acea®tzomi au fost identificate 351 specii de briofite. Detacestea, 47 de
specii sunt periclitate la nivel fianal si interngional. O atetie deosebit trebuie acordét
prezenei speciilor Buxbaumia viridis Dicranum viride si Meesia longiseta listate
in Convetia de la Berna (1979), Directiva Habitate 92/43/EE®92) si Ordonana de
Urgenta 57/2007.
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INTRODUCTION

The first bryophyte data from Rodna Mountains wewngblished by J. C. G.
Baumgarten (1846), who reported the presence dkén speciesAulacomnium turgidum,
Campylophyllum halleri, Encalypta rhaptocarpa, Etreptocarpa, Grimmia ramondii,
Polytrichastrum alpinum, P. pallidisetum, P. sexalage, Pseudoleskea incurvata, Sphagnum
squarrosum, Stegonia latifoliand Tortula hoppeanaOver time, many works are devoted to
bryophytes of this Massif. In the XfXCentury bryophyte species have been reported By J.
G. Baumgarten, F. Schur, M. Fuss, F. Hazslinszkrdidler, C. Warnstorf, K. Demeter and
L. Simonkai.

In the XX" Century many papers have been published by F.Matek, F. Pax, I.
Gyorffy, M. Péterfi, V. Schiffner, J. Szepesfali, Boros, L. Vajda, S. Orban, A. Borza, A.
Racovia, E. Eftimie, E. Olos, TStefureac, E. Bimadi, G. Coldea and G. Dihoru.

Many bryophyte species were collected by A. Comho gave them for identification
mostly to A. Boros and a smaller part toStefureac. A good bryophyte collection is that of A.
Nyéarady, who wrote a Monograph of Rodna Mountaingp@gams, unpublished manuscript.

In the summer of 1999, | collected bryophytes frbata Valley, Ineu Peak, lezerul
Pietrosului, Pietrosul Peak and lezerele #deu from the Rodna Mountains. In the collected
bryophyte samples | identifieHaplomitrium hookeia new species for Romanidt€finut,
2000a). Since therH. hookeiwas reported in Romania from Bucegi Mountaiftefanut,
2007a), Rgaras and Retezat MountainStefanut, 2010b).

This paper includes personal field data since 199CA herbarium data and
unpublished data from the A. Nyarady manuscrip88)9

MATERIALS AND METHODS

The nomenclature of liverworts (Marchantiophytajcgording tdstefanut (2008) and
the nomenclature of moss (Bryophyta) is accordmglitl et al. (2006) and Sabovljevet al.
(2008), excepRhytidiadelphus triquetrugrhich was recently included tdylocomiadelphus
(Hedw.) Ochyra and Stebel (2008).

The cited or consulted herbaria or exsiccata are:

BUCA - The Romanian Academy Herbarium, Bucharest Iristivfi Biology, Romania.

CL - The “Babg-Bolyai” University Herbarium, Cluj-Napoca, Romania

BRHE - Bryophyta Regni Hungariae Exsiccata, Edita atiSee Botanica Musei Nationalis
Transsilvanici.

BP - The Herbarium of the Hungarian Museum of Naturei®®s, Budapest, Hungary.

FRE - Flora Romaniae Exsiccata.

HMS - The Herbarium of the Sighet Nature Science Moseu

RESULTS AND DISCUSSIONS

After performing the inventory, 91 liverwort spegiand 260 moss species, totally 351
bryophytes species, were identified. Eleven brytgdhgpecies (one liverwort and ten mosses)
are new records for Rodna Mountains National Pddkhornwort species (Anthocerotophyta)
has been recorded from this area.

Based on the distribution data and the Conventioithe Conservation of European
Wildlife and Natural Habitats (Bern 1979), the Coilirective 92/43/EEC (1992), Red Data
Book of European Bryophytes, Government Ordinant@®@7 and Red list of Romanian
Bryophytes (unpublished) was achieved the lishofatened liverworts (Tab. 1) and the list of
threatened mosses (Tab. 2) from the Rodna Mounitisnal Park.
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LIVERWORTS (Marchantiophyta)

Families. (1) - Aneuraceae, (2) - Antheliaceae, (3) - Calypogeiaceae,
(4) - Cephaloziaceadb) - Cephaloziellaceag6) - Conocephalaceaé?) - Frullaniaceae,
(8) - Geocalycaceag9) - Gymnomitriaceag(10) - Haplomitriaceag(11) - Jungermanniaceae,
(12) - Lejeuneaceae(l3) - Lepidoziaceae(14) - Lophoziaceae(15) - Marchantiaceae,
(16) - Metzgeriaceae(17) - Pallaviciniaceae(18) - Pelliaceae,(19) - Plagiochilaceae,
(20) - Porellaceae(21) - Pseudolepicoleacea€?2?2) - Ptilidiaceae,(23) - Radulaceae,
(24) - Scapaniaceae

Anastrepta orcadensis (Hook.) Schiffn. {14)

Ineu, Crestele &ii, Taul Mare, 2,000 m a.s.IStefureac, 1942; Boros, 1951; Milller,
1954; Stefureac, 1963a8tefinu;, 2008); Ineu Peak, Cresteleigl, 1,800 m a.s.l.Stefureac,
1945; Boros, 1951; Muller, 1954; dahadi, 1973; Stefanu, 2008); Pietrosul Rodnei, north-
western slope, 2,280 m a.s8;9.VI.1948 (tefureac, 1952Stefureac, 1967aStefureac,
1968; Pimadi, 1973; Stefureac, 1977Stefureac, 1983bStefureac, 1971Stefanut, 2008);
lezerul Pietrosului, VIII.2005, leg. Onete Marilertket. Stefainut S.[BUCA B3203 (Stefanut,
2008); Ineu, VIII.2005, leg. Onete Marilena, dgefanut S. [BUCAB3204 (Stefanut, 2008).

Anastrophyllum minutum (Schreb.) R. M. Schust. vaweberi (Mart.) Kartt - (14)

Pietrosul Rodnei, subJungermannia (Hazslinszky, 1866; Hazslinszky, 1868;
Hazslinszky, 1885$tefanut, 2008); Ineu Peak, 2,200 m a.s.l., slumgermannia(Breidler,
1890a; Stefanut, 2008); Galau Mountain, 2,000 m a.s.l., subiplophyllum (Matouschek,
1905; Stefanut, 2008); Rodna Mountains, slmphozia minutgPax, 1908;Stefanut, 2008);
Galau Mountain, sulSphenolobugSchiffner, 1914 Stefanut, 2008); Ineu, 1942, leg. and det.
A. Boros, subSphenolobugGyorffy, 1943;Stefanut, 2008); Pietrosul Rodnei, north-western
slope, 2,260-2,290 m a.s.l., 8-9.VI11.1948, Sythenolobu§BUCA B6844 (Stefureac, 1952;
Stefureac, 1968$tefureac, 1983Itefureac, 1971Stefanut, 2008); Pietrosul Rodnei, Piciorul
Mosului, on rocks, 1,600 m a.s.l., s@phenolobugStefureac, 1958aStefanut, 2008); Ineu,
sub Sphenolobus(Gyorffy, 1943; Stefureac, 1952;Stefanut, 2008); Rodna Mountains
(Stefureac, 1963b5tefanut, 2008); Corongi, leg. and det. Péterfi M., si@phenolobugBoros
and Vajda 1967Stefanu, 2008); Ineu Peak, 2,100-2,280 m a.s.l., leg.@atd A. Boros, sub
SphenolobugBoros and Vajda, 196&tefanut, 2008); Negrileasa Peak, 1,800 m a.s.l., leg.
and det. Nyarady E. I. and Nyarady A., stiphenolobugBoros and Vajda, 196%tefanut,
2008); Galau Mountain, 1,700-2,000 m a.s.l., leg. and detBéios, sutSphenolobugBoros
and Vajda, 1967Stefanut, 2008); Pietrosul Rodnei, “Turnu Rd, 1,680 m a.s.l., leg. and det.
A. Coman, sulSphenolobugBoros and Vajda, 1968tefanut, 2008); Turnu Rgu, 1,680 m
a.s.l., leg. A. Coman, det. A. Boros, stiphenolobu¢Beres, 1983); lezerul Pietrosului, MM,
47°35'51"N / 24°38'48"E, 1,840 m a.s.l., 28.VIIIOM leg. and det. SStefinut [BUCA
B2209 (Stefanut, 2008).

Antheliajulacea (L.) Dumort. -(2)

Pietrosul Rodnei, subJungermannia (Hazslinszky, 1866; Hazslinszky, 1868;
Hazslinszky, 1885Stefinut, 2008); Galau Mountain, 2,000 m a.s.l., (Matouschek, 1905;
Stefanut, 2008); Rodna Mountains (Pax, 1988&fanut, 2008).

Antheliajuratzkana (Limpr.) Trevis. -(2)

Below Ineu Peak, on bank of Lala Lake, 1,920 m.ak1.VIIl.1924, leg. and det. A.
Muhldorf [FRE 509 (Borza, 1925; Borza and Nyarady, 1940; Boros &fajda, 1967;
Stefanut, 2007b; Stefanug, 2008); Ineu, leg. and det. L. Felféldy, M. Pétenid A. Boros
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(Gyorffy, 1943; So6, 19445tefureac, 1952; Boros and Vajda, 196%fanut, 2008); Rodna
Mountains Stefureac, 1963bStefanut, 2008); Pietrosul Rodnei, north-western slope6@ 2
a.s.l., 8-9.VII1.1948 $tefureac, 1952; Boros and Vajda, 1967efanut, 2008); Galau Peak,
leg. and det. A. Boros (Boros and Vajda, 198@finut, 2008); Laptelui Peak, leg. and det. A.
Boros (Boros and Vajda, 196%tefanut, 2008); Pietrosul Mare, 2,150 m a.s.l., 19.VI..197
Buhiiescu Mare, 2,080 m a.s.l., 24.VI.1967ar@ilau, 2,080 m a.s.l., 19.V1.1982, Anid
Mare, 2,100 m a.s.l., 15.VIIl.1982, Gala 2,100 m a.s.l., 18.VI.1982, asSoldanello
hungaricae-Ranunculetum cren&ildea 1985 (Coldea, 198Stefanut, 2008); Lala Glacial
Ring, 15.VII1.1985 (Coldea and Pinzaru, 198&fanut, 2008); Grgalau Peak, 2,050 m a.s.l.,
19.VII.1982, Omul Peak, 2,060 m a.s.l., 20.VI.198hiesul Mare Peak, 2,050 m a.s.l.,
15.VII1.1982, ass.Salicetum herbaceaBr.-Bl. 1931, Pietrosul Mare Peak, 2,150 m a.s.l.,
17.VI.1977, Rebra Peak, 2,080 m a.s.l., 24.VII9neu Peak, 2,100 m a.s.l., 17.VI111.1982,
Aniesul Mare Peak, 2,060 m a.s.l.i@alau Peak, 2,100 m a.s.l., 19.VI1.1982, &Sasldanello
hungaricae-Ranunculetum crena@ioldea 1985, Piciorul Galaui, 1,740-1,750 m a.s.l.,
18.VII.1982, Galau Glacial Ring, 1,800 m a.s.l., 22.1X.1982, Corgneak, 1,680 m a.s.l.,
28.1X.1982, assNardo-Gnaphalietum supirBartsch 1940 (Coldea, 1990; Coldea et al. 1997;
Stefanut 2008); Ineu Glacial Ring, BN, 47°31'37"N / 24°538, 1,920 m a.s.l., 26.VI111.1999,
leg. and det. Sstefanut [BUCA B2423 (Stefanut, 2008).

Apometzgeria pubescens (Schrank) Kuwabh. ¢16)

Below Turnu Reu, 1,846 m a.s.l, leg. A. Coman, det. A. Borosh Metzgeria
(Beres, 1983).

Barbilophozia barbata (Schmidel ex Schreb.) Loeskél4)

Pietrosul Rodnei, subungermannigHazslinszky, 1866; Hazslinszky, 1868efinut,
2008); lezerele Butescu, MM, 47°35'18"N / 24°38'40"E, 1,880 m a.2b,VIII.1999, leg.
and det. SStefanut (Stefanut, 2000a;Stefanut, 2008).

Barbilophozia hatcheri (A. Evans) Loeske (14)

Below Ineu Peak, Tomnatec ridge towards;cauftefureac, 1945Stefureac, 1955;
Pécs, 1958;Stefureac, 1963aStefanut, 2008); lezerele Buiescu, MM, 47°35'19"N /
24°38'37"E, 1,910 m a.s.l., 29.VIII.1999, leg. atet. S.Stefanut [BUCA B2487 (Stefanut,
2000b; Stefanut, 2008); Ineu Glacial Ring, BN, 47°31'38"N / 2483'E, 1,920 m a.s.l.,
26.VI111.1999, leg. and det. Stefanut [BUCA B371§ (Stefanut, 2008).

Barbilophozia lycopodioides (Wallr.) Loeske {14)

Pietrosul Rodnei, north-western slope, 2,280 m. a&9.VI111.1948 Stefureac, 1952;
Stefanut, 2008); Pietrosul Rodnei, 2,230 m a.s.l., VIII.&894ubLophozia[BUCA B5755,
B5756] (tefureac, 1958aStefinut, 2008), western slope, on rocks, 2,150 m a.aib, s
Lophozialycopodioidesvar. parvifolia Schiffn. Stefureac, 1958aStefanut, 2008); Pietrosul
Rodnei, MM, 47°36'33"N / 24°39'11"E, 1,500 m a,2B.VII1.1999, leg. and det. Stefanut
[BUCA B2844 (Stefanut, 2008); lezerele Buiescu, MM, 47°35'19"N / 24°38'37"E, 1,910 m
a.s.l., 29.VI1.1999, leg. and det. Sefanut [BUCA B3459 (Stefanut, 2008).

Bazzania flaccida (Dumort.) Grolle {13)

Galgu Mountain, 2,000 m a.s.IB. triangularis var. implexa (Matouschek, 1905);
Pietrosul Rodnei, north-western slope, 2,280 ml.a.8:9.VII1.1948, subPleuroschisma
tricrenatumvar. implexum(Stefureac, 1952Stefureac, 1968Stefureac, 1983b).

Bazzania tricrenata (Wahlenb.) Lindb. {13)

Pietrosul Rodnei, sullastigobryum deflexurfHazslinszky, 1866; Hazslinszky, 1868;
Stefanut, 2008); Ineu Peak, 2,250 m a.s.l., ddlastigobryum deflexun(Breidler, 1890a;
Stefanut, 2008); Rodna Mountains, sl triangularis (Pax, 1908Stefinut, 2008); Pietrosul
Rodnei, 23.VIII.1942, leg. and det. A. Boros (Gy9rfL943; Stefanut 2008); Ineu, 1942, leg.
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and det. A. Boros (Gyorffy, 19435tefureac, 1952;Stefanut, 2008); below Ineu Peak,
Tomnatec Ridge towards €ia, 2,230 m a.s.l., VIIL.1937, suBleuroschisma(Stefureac,
1945; Stefanut, 2008); Pietrosul Rodnei, north-western slope,6@52,290 m a.s.l., 8-
9.VII1.1948, subPleuroschismgStefureac, 1952Stefureac, 1967&tefureac, 1971Stefanut,
2008); Pietrosul Rodnei, western slope, on rockkb@m a.s.l., Stefureac, 1958a5tefureac,
1977; Stefanut, 2008); Rodna Mountainsstefureac, 1963bStefanut, 2008); Pietrosul Mare
Glacial Ring, 1,950-2,000 m a.s.l., 19.VI.1975s.ds1zuletum alpino-pilosa®r.-Bl. 1926,
Soldanello pusillae-Ranunculetum cren@@rza 1931, Etoldea et al, 1983tefinu, 2008);
Pietrosul Rodnei, 2,260-2,290 alt., aBacomitrio-Aulacomnietum turgidagtefur., 1952)
Stefur. 1977 $tefureac, 1986bStefureac, 1971Stefainut, 2008); lezerul Pietrosului, MM,
47°35'51"N / 24°38'48"E, 1,840 m a.s.l., 28.VIIIOM leg. and det. SStefinut [BUCA
B2204 B221Q (Stefanut, 2008); lezerul Pietrosului, MM, 47°35'53"N / 2&8°89"E, 1,835 m
a.s.l., 28.VIIL.1999, leg. and det. Stefainu [BUCA B2503 (Stefanut, 2008); lezerul
Pietrosului, MM, 47°3550"N / 24°38'50"E, 1,840 ns.h, 28.VIIL.1999, leg. and det. S.
Stefanut [BUCA B2013 (Stefanut, 2008); Pietrosu Peak, 08.VI111.1948, legtefureac T.
[BUCA B1239 B1264.

Bazzania trilobata (L.) Gray -(13)

Rodna Mountains (Pax, 1908tefinut, 2008); Puzdra Peak, 2,050 m a.s.l.,
15.VII1.1982, assSaxifragetum carpaticae-cymos@eldea 1990, Piciorul Angelui, 1,500 m
a.s.l., 7.VIII.1977, Negrileasa-Angelui Mare Valley, 1,320 m a.s.l., 25.VI.1981, Valéui
Dragg Brook, 980 m a.s.l., 31.VIII.1983, addieracio rotundati-PiceetumAniesul Mare
Valley, Negrileasa - Cepelor Basin, 1,400 m a.$9.VI1.1981, assLeucanthemo waldsteinii-
PiceetunKrajina 1933 (Coldea, 1998tefinut, 2008).

Blepharostoma trichophyllum (L.) Dumort. -(21)

Galau Mountain, 2,000 m a.s.IGorongi (Matouschek, 19053tefanut, 2008); Rodna
Mountains (Pax, 1908tefanu, 2008); Lala Valley, 1,200 m a.s.l., 17.VIIl.198efureac,
1938; Stefureac, 1963bStefinut, 2008); Pietrosul Rodnei, 2,260 m a.s.l., 31.\YBB3, leg.
and det. T.Stefureac, assBucegietum romanica8tefur. 1984 subasgungermannietosum
sphaerocarpaeStefur. 1986 $tefureac, 1986c¢Stefanu, 2008); lezerul Pietrosului, MM,
47°35'51"N / 24°38'48"E, 1,840 m a.s.l., 28.VIIIOM leg. and det. SStefinut [BUCA
B2204 (Stefanut, 2008); Pietrosul Rodnei, 08.VI11.1948, leg. anet.dT. Stefureac [BUCA
B5834.

Bucegia romanica Radian {15)

Pietrosul Rodnei, 2,280 m a.s.l., 4.1X.198Refureac, 1983aStefureac, 1983b;
Coldea, 1990; Dihoru, 199%tefanut, 2008); Pietrosul Rodnei, 2,260 m a.s.l., 31.\tBB3,
leg. and det. TStefureac, asBucegietum romanicagefur. 1984 subasgingermannietosum
sphaerocarpaétefur. 1986 $tefureac, 1986cStefureac, 1986a; Bnadi, 1987; Dihoru, 1999;
Nadisan and Cherclye2002;Stefanut, 2008).

Calypogeia azurea Sotler and Crotz (3)

Puzdra Mountain, 1,500-1,600 m a.s.l., leg. and AetBoros, subC. trichomanis
(Boros and Vajda, 196%tefanut, 2008); Pietrosul Rodnei, sub. trichomanis(Stefureac,
1983b;Stefanut, 2008).

Calypogeia neesiana (C. Massal. and Carestia) Mull. Frib(3)

Pietrosul Rodnei, Piciorul Malui, 1,600 m a.s.|.Stefureac, 1958&tefanut, 2008).
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Cephalozia bicuspidata (L.) Dumort. var bicuspidata - (4)

Lala Valley, 1,200 m a.s.l.,, 17.VII.193téfureac, 1938;Stefanut 2008); Ineu
Mountain, 1,600-2,200 m a.s.l., 193tdfureac, 1945Stefanut 2008); Pietrosul Rodnei,
north-west slope, 2,280 m a.s.l., 8-9.VII.194%efureac, 1952;Stefanut 2008); Rodna
Mountains Stefureac, 1963Stefanut, 2008); Pietrosul Rodnei, 2,280 m a.s.l., 4.IX2,98ss.
Bucegietum romanicastefur. 1984 subasgungermannietosum sphaerocarpatefur. 1986
(Stefureac, 1986cStefinut 2008); lezerul Pietrosului, MM, 47°35'53"N / 24°88'E, 1,835 m
a.s.l., 28.VIIL.1999, leg. and det. Stefinut [BUCA B2193 (Stefanut, 2008); lezerul
Pietrosului, MM, 47°35'53"N / 24°38'49"E, 1,835 ns.h, 28.VII.1999, leg. and det. S.
Stefanut [BUCA B2014 (Stefanut, 2008).

var.lammersiana (Huebener) Breidl.

Rodna Mountains Stefureac, 1963b;Stefainut 2008); Ineu Glacial Ring, BN,
47°31'35"N / 24°53'35"E, 1,920 m a.s.l., 26.VIIIOM leg. and det. SStefinut [BUCA
B2419 (Stefanut, 2008).

Cephalozia connivens (Dicks.) Lindb. -(4)

Rodna Mountains (Pax, 1908tefinut, 2008).

Cephalozia loitlesbergeri Schiffn. -(4)

lezerul Pietrosului, MM, 47°35'53"N / 24°38'53"E835 m a.s.l., 28.VIII.1999, leg.
and det. S.Stefinut [BUCA B2123 (Stefinu, 2008); 24 - Ineu Glacial Ring, BN,
47°31'35"N / 24°53'35"E, 1,920 m a.s.l., 26.VIIIOM leg. and det. SStefinut [BUCA
B2225 B222§ (Stefanut, 2008).

Cephalozia lunulifolia (Dumort.) Dumort. {4)

Pietrosul Rodnei, north-west slope, 2,260 m a.8.k9.VII.1948, subC. media
(Stefureac, 19528tefinut, 2008).

Cephalozidlla rubella (Nees) Warnst. (5)

Rodna Mountains, 20.VI11.1937S{efureac, 1958bStefinut, 2008); & - Pietrosu
Peak, north-western slope, 47°35'46"N / 24°38'33lIE,2,000 m, 8.VI11.1948, ledgstefureac
T., det.Stefanut S.[BUCA B3369 (Stefanut, 2008).

Chiloscyphus polyanthos (L.) Corda -(8)

Vinului Valley, leg. Demeter K. and det. HagfDL] (Szepesfalvi, 1929; Igmandy,
1943;Stefanut, 2008); Prislop (Warnstorf, 1,895);

Conocephalum conicum (L.) Dumort. - €)

Corongs, subFegatella(Matouschek, 19053tefanut, 2008); Rodna Mountains (Pax,
1908; Stefanut, 2008); Piatra Rea, Fantanele Valley above lzv@ailor Waterfall, 1,220-
1,240 m a.s.l., 21.VIIl.1982 (Olos, 1988tefanut, 2008); Znoaga de Sus, 1,517-1,551 m
a.s.l., legA. Coman, detA. Boros (Berg, 1983); Piatra Rea, 1,260 m a.s.l., 27.VII.19%8, a
Cardaminetum opiziszafer., Pawl., Kulcz. 1923, gatel Valley - Rebra Valley, 900-1,000 m
a.s.l., 10.V1.1981, as€ratoneuretum filicino-commutaKuhn, 1937) Oberd. 1977, Cormaia
Valley - Vinului Brook, 960 m a.s.l., 16.VII.198®ietrosul Mare Reserve, 1,060 m a.s.l.,
24.V1.1981, assPhyllitidi-FagetumSo6 1964 (Coldea, 1998tefanut, 2008).

Diplophyllum albicans (L.) Dumort. -(24)

Vinului Valley, 700 m a.s.l., Corongi(Matouschek, 1905Stefainut 2008); Rodna
Mountains (Pax, 1908Stefanut, 2008); Ineu, Crestele &Gii, Taul Mare, 2,000 m a.s.l.
(Stefureac, 1942Stefanut, 2008); Pietrosul Rodnei, north-west slope, 2,868.s.1., 2,290 m
a.s.l.,, 8-9.VIII.1948 $tefureac, 1952Stefureac, 1967aStefureac, 1968Stefureac, 1971,
Stefanut, 2008); Rodna MountainsStefureac, 1963bgStefinut, 2008); lezerul Pietrosului,
MM, 47°35'50"N / 24°38'50"E, 1,840 m a.s.l., 28MDBP99, leg. and det. Stefanut [BUCA
B2012, B229p(Stefanut, 2008).
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Diplophyllum obtusifolium (Hook.) Dumort. {24)

Pietrosul Rodnei, subungermannigHazslinszky, 1866; Hazslinszky, 1868efinut,
2008); Galau Mountain, 2,000 m a.s.l. (Matouschek, 198&fanut, 2008); Rodna Mountain
(Pax, 1908stefanut, 2008).

Diplophyllum taxifolium (Wahlenb.) Dumort. (24)

Ineu Peak, 2,250 m a.s.l., sdbngermannia albicansar. taxifolia (Breidler, 1890a;
Stefanut, 2008); Corongi, Galau Mountain, 2,000 m a.s.l. (Matouschek, 19@%efinut,
2008); Ineu, Cresteledgii, Taul Mare, 2,000 m a.s.IStefureac, 1942Stefanut, 2008); below
Ineu Peak, Tomnatec Ridge towardss€u Stefureac, 1945;Stefanut, 2008); Pietrosul
Rodnei, north-west slope, 2,280 m a.s.l., 8-9.¥948 {tefureac, 1952Stefanut, 2008);
Rodna Mountains$tefureac, 1963bStefinut, 2008); Ineu, 25.VIII.1937$tefureac, 1958b;
Stefanut, 2008); Pietrosul Mare Glacial Ring, 1,950-2,000 ars.l., 19.VII.1975, ass.
Luzuletum alpino-pilosa8r.-Bl. 1926,Soldanello pusillae-Ranunculetum crenBtrza 1931
(Coldea et al., 198tefanut, 2008); Buliiescu Mare Peak, 2,080 m a.s.l., 24.VII.1976, ass.
Soldanello pusillae-Ranunculetum cren@nldea et al., 198%tefanu;, 2008);Aniesul Mare
Peak, 2,000 m a.s.l., in wet places, 17.VIl.197Gr{RAdi and Coldea, 198X&tefinut, 2008);
Pietrosul Mare, 2,150 m a.s.l., 19.VII.1977, Bialscu Mare, 2,080 m a.s.l., 24.VI.1967,
Puzdra-Anigul Mare, 1,800 m a.s.l., 27.VI.1976, asoldanello hungaricae-Ranunculetum
crenati Coldea 1985 (Coldea, 1988tefanut, 2008); Anigul Mare Peak, 1,980-2,000 m a.s.l.,
17.VI1.1975, 7.VII.1977, assSalicetum herbaceaBr.-Bl. 1931, Rebra Peak, 2,080 m a.s.l.,
24.VI1.1976, Puzdra-Anie Saddle, 1,800 m a.s.l., 27.VII.1976, aSsldanello hungaricae-
Ranunculetum crenafiColdea, 1990Stefanut, 2008); Pietrosu, 2,153-2,156 m a.s.l., lag.
Coman, detA. Boros (Berg, 1983); Buliescu Peak, MM, 2,100 m a.s.l., 26.V1.1982, leg.
Roman N., detStefanut S. [BUCA B2948 B295(Q (Stefanut, 2008); lezerul Pietrosului, MM,
47°35'51"N / 24°38'48"E, 1,840 m a.s.l., 28.VIIIIM leg. and det. SStefinut [BUCA
B2209, 47°35'53"N / 24°38'49"E, 1,835 m a.s.l., 28.MVIB99, leg. and det. Sptefanut
[BUCA B214§, 47°35'49"N / 24°38'49"E, 1,860 m a.s.l., 28.M1B99, leg. and det. S.
Stefanut [BUCA B222§; 47°35'50"N / 24°38'50"E, 1,840 m a.s.l., 28.V1B99, leg. and det.
S. Stefanut [BUCA B3453 (Stefanut, 2008); & - lezerele Buliescu, MM, 47°35'19"N /
24°38'37"E, 1,910 m a.s.l., 29.VIII.1999, leg. atet. S.Stefanut [BUCA B345§ (Stefanu,
2008); Ineu Glacial Ring, BN, 47°31'38"N / 24°53'831,920 m a.s.l., 26.VI1.1999, leg. and
det. S Stefanuf [BUCA B3717 B372Q (Stefanut, 2008).

Frullania dilatata (L.) Dumort. -(7)

Rodna Mountains (Pax, 1908tefinut, 2008); Lala Valley, 1,200 m a.s.l., on rocks,
17.VIII.1937 Stefureac, 1938Stefanut, 2008).

Frullaniatamarisci (L.) Dumort. -(7)

Rodna Mountains (Pax, 1908tefanut, 2008); Between Prislop and Poiana Rotund
(Warnstorf, 1895); Pietrosul Rodnei, Piciorul §atui, northen slope, 1,650 m a.sStéfureac,
1958a;Stefinut, 2008).

Gymnocolea inflata (Huds.) Dumort. subspnflata - (14)

Pietrosul Rodnei, subJungermannia (Hazslinszky, 1866; Hazslinszky, 1868;
Hazslinszky, 1885Stefanut, 2008).

Gymnomitrion concinnatum (Lightf.) Lindb. - (9)

Pietrosul Rodnei (Hazslinszky, 1866; Hazslinszkg68; Hazslinszky, 1885; Pax,
1908; Boros and Vajda, 1963tefanut, 2008); Ineu Peak, 2,250 m a.s.l. (Breidler, 1890,
1908; Stefanut, 2008); Pietrosul Rodnei, north-western slope7@,th, 2,260 m and 2,280-
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2,290 m a.s.l.,, 8-9.VII.1948S(efureac, 1952Stefureac, 1963b; Boros and Vajda, 1967;
Stefureac, 1977Stefureac, 1983I5tefanut, 2008); Galau Mountain, 1,800-1,900 m a.s.l., leg.
and det. A. BorogBoros and Vajda, 196&tefanut, 2008); Pietrosu, 2,108 m a.s.l., I&g.
Coman, detA. Boros (Berg, 1983); Buliescu Peak, 2,100 m a.s.l., 26.VI1.1982, leg. Roman
N., det. Stefinut S. [BUCA B2949 (Stefinut, 2008); lezerul Pietrosului, 47°35'53"N /
24°38'49"E, 1,835 m a.s.l., 28.VI.1999, leg. ar. 5. Stefanut [BUCA B2149 (Stefanu,
2008); Pietrosul Rodnei, northern slope, 2,10091.a7.VI11.1948, leg. and det. Btefureac,
conf. Stefanut S.,2006 [BUCAB529Q (Stefanut, 2008); Ineu Glacial Ring, BN, 47°31'38"N /
24°53'33"E, 1,920 m a.s.l, 26.VIII.1999, leftefanut S., det. Vda J. [BUCA B3719
(Stefanut, 2008); Pietrosul Peak, 7.-8.VIII.1948, leg. aret.dl. Stefureac [BUCAB5289,
B529(Q.

Gymnomitrion corallioides Nees «9)

Pietrosul Rodnei (Hazslinszky, 1866; Hazslinszi868; Hazslinszky, 188%tefinut,
2008); below Ineu Peak, Tomnatec Ridge towardsc&tefureac, 19455tefanut, 2008);
Pietrosul Rodnei, north-western slope, 2,260 ml.a.8.-9.VIII.1948 {tefureac, 1952;
Racovii, 1963;Stefinut, 2008); Pietrosu, 2,250 m a.s.l., lég.Coman, detA. Boros (Bers,
1983); Below Pietrosul Peak, 2,100 m a.s.l., 8.¥8948, leg. and det. tefureac, sulG.
concinnatumrev. Stefanut S., 2006 [BUCAB5289 (Stefanut, 2008).

Haplomitrium hookeri (Sm.) Nees (10)

lezerele Bubescu, MM, 47°35'18"N / 24°38'40"E, 1,880 m a.£8,VII1.1999, leg.
and det. SStefanu, conf. Dihoru G. [BUCABO0933 (Stefanut, 2000a; Stefanut, 2000b;
Sabovljeve et al.,, 2001;Stefanut, 2003a; Stefanut, 2003b; Dihoru, 2004Stefanu, 2008;
Stefanut, 2010b); Ineu Glacial Ring, 9.VIII.1918, leg. Rété1., det. T.Stefureac [CL85058
(Stefanut, 2003b;Stefanut, 2008).

Jamesoniella autumnalis (DC.) Steph. {14)

Rodna Mountains, suBplozia(Pax, 1908Stefanut, 2007b;Stefanut, 2008); lezerele
Buhaescu, MM, 47°3521"N / 24°38'37"E, 1,920 m a.s29.VIII.1999, leg. and det. S.
Stefanut [BUCA B3451 B3453 (Stefanut, 2008).

Jungermannia atrovirens Dumort. -(11)

Vinului Valley, 700 m a.s.l., suHaplozia riparia(Matouschek, 1905jtefanut, 2008),
subAplozia riparia(Pax, 1908$tefanut, 2008).

Jungermannia caespiticia Lindenb. -(11)

lezerele Bubescu, MM, 47°35'18"N / 24°38'40"E, 1,880 m a.£8,VIII.1999, leg.
and det. SStefanut (Stefanut, 2000a;Stefanut, 2008).

Jungermannia confertissima Nees {11)

Vinului Valley, subJ. levieri (Boros, 1951; Schuster, 1969tefinut, 2008); 93 -
lezerele Bubescu, 47°35'18"N / 24°38'40"E, 1,880 m a.s.l., 293099, leg. and det. S.
Stefanut [BUCA B2371] (Stefanut, 2008); 2 - lezerul Pietrosului, 47°35'53"N / 24°38'49"E,
1,835 m a.s.l., 28.VI1I1.1999, leg. and detS&fanut [BUCA B3363 (Stefanut, 2008).

Jungermannia hyalina Lyell - (11)

lezerele Buhliescu, 47°35'19"N / 24°38'37"E, 1,910 m a.s.l., 2010999, leg. and det.
S. Stefanut [BUCA B3449, 47°35'21"N / 24°38'37"E, 1,920 m a.s.l., 29.M1B99, leg. and
det. S Stefanuf [BUCA B345Q (Stefanut, 2007b;Stefanut, 2008).

Jungermannia obovata Nees {11)

lezerul Pietrosului, MM, 47°35'51"N / 24°38'48"E840 m a.s.l., 28.VII1.1999, leg.
and det. SStefanut [BUCA B219Q (Stefanut, 2008).
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Jungermannia sphaerocarpa Hook. -(11)

Ineu Peak, 2,200 m a.s.l., sdbngermannia tersgBreidler, 1890agStefanut, 2008);
Corongs, subHaplozia (Matouschek, 1905$tefanut, 2008); Rodna Mountains, sutplozia
(Pax, 1908;Stefinut, 2008); Ineu, Crestele aGii, Taul Mare, 2,000 m a.s.l., subaplozia
(Stefureac, 1942Stefanut, 2008); Ineu Peak, Cresteleagd, 1,800 m a.s.l., sulblaplozia
(Stefureac, 1945Stefinut, 2008); Pietrosul Rodnei, 23.VI11.1942, leg. aret.dA. Boros, sub
SolenostomdGyorffy, 1943;Stefinut, 2008); Pietrosul Rodnei, north-western slope8@.&
and 2,280 m a.s.l., 8-9.VII1.1948, sHtaplozia(Stefureac, 1952); Ineu, 1942, leg. and det. A.
Boros (Gyorffy, 1943;Stefureac, 1952Stefanut, 2008); Rodna Mountains, suBaplozia
(Stefureac, 1963bStefinut, 2008); Pietrosul Mare Glacial Ring, 1,810 m 3.49.VII.1975,
sub Solenostomaass.Cardaminetum opiziszafer., Pawl., Kulcz. 1923 (Coldea et al., 1981,
Coldea 1990;Stefanut 2008); Pietrosul Rodnei, 2,280 m a.s.l., 4.1X.198260 m a.s.l.,
31.VIIL.1983, leg. and det. TStefureac, assBucegietum romanica8tefur. 1984 subass.
jungermannietosum sphaerocarp&éefur. 1986 $tefureac, 1986cStefanut, 2008); 93 -
lezerul Pietrosului, MM, 47°35'63"N / 24°38'49"EB35 m a.s.l., 28.VII1.1999, leg. and det.
S. Stefanut [BUCA B2879, s - [BUCA B2489; lezerele Buhescu, MM, 47°35'19"N /
24°38'37"E, 1,910 m a.s.l., 29.VIII.1999, leg. atat. S.Stefanut [BUCA B2364 (Stefanu,
2008); Pietrosul Rodnei, 08.VI11.1948, leg. and. detStefureac, sultlaplozia[BUCA B5301,
B5302, B530B

Leiocolea collaris (Nees) Schljakov ¢14)

Pietrosul Rodnei, suBungermannia collarigHazslinszky, 1866; Hazslinszky, 1868;
Hazslinszky, 1885;Stefureac, 1945;Stefureac, 1955;Stefureac, 1955;Stefureac, 1963a;
Stefanut, 2008); Lala Lake, 2,000 m a.s.l., sWophozia alpestris(Matouschek, 1905;
Stefanut, 2008); Rodna Mountains, sulbphozia alpestrigPax, 1908;Stefanut, 2008); the
edge of Bul Mic Lake, below Ineu, 21.VIII.1937, subophozia alpestrigStefureac, 1945;
Stefanut, 2008); Rodna Mountains, stibphozia alpestrigStefureac, 1963tefanut, 2008).

Leiocolea heterocolpos (Thed. ex C. Hartm.) H. Buch(14)

? - Rodna Mountains, sulophozia(Stefureac, 1986dtefanut, 2008).

Lejeunea cavifolia (Ehrh.) Lindb. -(12)

Ineu Peak, 2,250 m a.s.l., subserpyllifolia (Breidler, 1890a; Pax, 1908tefanut,
2008); Vinului Valley, 700 m a.s.l. (Matouschek,059Stefanut, 2008); Vinului Valley, 800
m a.s.l., 7.VIII.1918, legand det. Péterfi M. [FRE12q (Borza, 1935Stefanut, 2008).

Lepidozia reptans (L.) Dumort. -(13)

Lala Valley, 1,200 m a.s.l., 17.VIIl.193Btefureac, 1938Stefanut, 2008); Aria
Zimbrului, 1,186 m a.s.l., leg. A. Coman, det. Ar8s (Berg, 1983); Pietrosul Rodnei, MM,
47°36'33"N / 24°39'11"E, 1,500 m a.s.l., 29.VII.298g. and det. Stefanut [BUCA B2229
(Stefanut, 2008).

Lophocolea bidentata (L.) Dumort. var bidentata - (8)

Lala Valley, 1,200 m a.s.l., 17.VIII.1938téfureac, 1938Stefinut, 2008).

Lophocolea heterophylla (Schrad.) Dumort. (8)

? - Rodna Mountains (Pax, 1908efinut, 2008).

Lophozia bicrenata (Schmidel ex Hoffm.) Dumort. (14)

lezerul Pietrosului, MM, 47°35'563"N / 24°38'53"E835 m a.s.l., 28.VII.1999, leg.
and det. SStefanut [BUCA B2203 (Stefanut, 2008).

Lophozia excisa (Dicks.) Dumort. {14)

lezerul Pietrosului, MM, 47°35'51"N / 24°38'48"E840 m a.s.l., 28.VII.1999, leg.
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and det. SStefanut [BUCA B2303 (Stefanut, 2008); Pietrosul Rodnei, 08.VI11.1948, leg. and
det. T.Stefureac [BUCAB5743.

Lophozia incisa (Schrad.) Dumort. (14)

Prislop, subJungermannia(Warnstorf, 1895); Pietrosul Rodnei, the north4gas
slope, 2,270 m a.s.l., 8-9.VIII.194&téfureac, 1952;Stefainut 2008); Pietrosul Rodnei,
Piciorul Mogului, the northern slope, in forest, 1,400-1,500ar.l., VI11.1948 §tefureac,
1958a; Stefanut, 2008); lezerul Pietrosului, MM, 47°35'51"N / 2&8°88"E, 1,840 m a.s.l.,
28.VIII.1999, leg. and det. SStefanut [BUCA B2084, B2085, B2361 47°35'50"'N /
24°38'50"E, 1,840 m a.s.l., 28.VIIL.1999, leg. amet. S.Stefinut [BUCA B2008, B229B
(Stefanut, 2008); Pietrosul Rodnei on Piciorul Mdui, 07.VII1.1948, leg. and det. T.
Stefureac [BUCAB5749.

Lophozia longidens (Lindb.) Macoun {14)

lezerul Pietrosului, MM, 47°35'51"N / 24°38'48"E840 m a.s.l., 28.VII1.1999, leg.
and det. SStefanut [BUCA B2874 (Stefanut, 2008).

Lophozia longiflora (Nees) Schiffn. {14)

Pietrosul Rodnei, north-west slope, 2,260-2,280 .81l.a8-9.VII1.1948 §tefureac,
1952; Stefureac, 1967aStefureac, 1968Stefureac, 1977 Stefureac, 1983b; Goia, 2001,
Stefureac, 1971Stefanut, 2008).

Lophozia obtusa (Lindb.) A. Evans (14)

? - Rodna MountainsStefureac, 1986aStefinut, 2008); lezerul Pietrosului, MM,
47°35'51"N / 24°38'48"E, 1,840 m a.s.l., 28.VIIIOM leg. and det. SStefinut [BUCA
B2197 (Stefanut, 2008).

Lophozia sudetica (Nees ex Huebener) Grolig14)

Pietrosul Rodnei, 2,260 m a.s.l., 31.VII.1983, .leand det. T.Stefureac, ass.
Bucegietum romanicagtefur. 1984 subasgungermannietosum sphaerocarpstefur. 1986
(Stefureac, 1986¢Stefanut, 2008); lezerul Pietrosului, MM, 47°35'53"N / 28°29"E, 1,835
m a.s.l., 28.VIII.1999, leg. and det. 8efinut [BUCA B2407 B3122 B3363, 47°35'50"N /
24°38'48"E, 1,845 m a.s.l., 28.VII1.1999, leg. ated. S.Stefanuf [BUCA B2364, 47°35'50"N
/ 24°3850"E, 1,840 m a.s.l., 28.VII.1999, leg.daudet. S.Stefanut [BUCA B2133,
47°35'51"N / 24°38'48"E, 1,840 m a.s.l., 28.VIIIOM leg. and det. SStefinut [BUCA
B337Q (Stefinut, 2008); lezerele Bulescu, MM, 47°35'19"N / 24°38'37"E, 1,910 m a.s.l.,
29.VII1.1999, leg. and det. Stefanut [BUCA B2367 (Stefanut, 2008).

Lophozia ventricosa (Dicks.) Dumort.- (14)

Ineu Peak, 2,250 m a.s.l., sdbngermannia(Breidler, 1890a; Pax, 1908tefanut,
2008); Pietrosul Rodnei, 23.VII1.1942, leg. and.d®&tBoros, sub varconfertifolia (Gyorffy,
1943;Stefanut, 2008); Pietrosul Rodnei (Boros, 19%iefainut 2008); Pietrosul Rodnei, north-
western slope, 2,280 m a.s.l., 8-9.VIII.1948, &ulronfertifolia (Stefureac, 1952Stefureac,
1963b;Stefanut, 2008).

Lophozia wenzdlii (Nees) Steph. (14)

Vinului Valley (Boros, 1951 ;Stefanut, 2008); Rodna MountainS{efureac, 1963b;
Stefureac, 1971Stefinut, 2008); the peatbogs froStiol, 1,850 m a.s.l., 16.VII.1975, ass.
Carici dacicae-Drepanocladetum exannulatBescaiu et al. 1972 (Coldea et al., 1977;
Stefanut, 2008); Pietrosul Mare Glacial Ring, 2,000 m 3a.slB.VII.1975, assLuzuletum
alpino-pilosaeBr.-Bl. 1926, Pietrosul Mare Peak, 2,275 m a.§1.VI1.1977, assSoldanello
pusillae-Ranunculetum crend@pbrza 1931 (Coldea et al., 198kefanut, 2008);Aniesul Mare
Peak, 2,000 m a.s.l., near the snow places, 17975 (Pimadi and Coldea, 198X&tefanut,
2008); Pietrosul Rodnei, 2,260 m a.s.l., 31.VIIB29 leg. and det. TStefureac, ass.
Bucegietum romanicagtefur. 1984 subasgungermannietosum sphaerocarp8iefur. 1986
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(Stefureac, 1986c¢Stefanut, 2008); Anigul Mare Peak, 1,980-2,000 m a.s.l., 17.VII.1975,
7.VII.1977, ass.Salicetum herbacea8r.-Bl. 1931, Pietrosul Mare Peak, 2,270 m a.s.l,,
21.VII1.1983, assLuzuletum alpino-pilosaBr.-Bl. 1926, Pietrosul Mare Peak, 2,240-2,260 m
a.s.l.,, 31.VII1.1983, asdAconitetum tauriciBorza 1934 (Coldea, 1998tefanut, 2008); Ineu
Glacial Ring, BN, 47°31'37"N / 24°53'36"E, 1,920 ars.l., 26.VI11.1999, leg. and det. S.
Stefanut [BUCA B2423 (Stefainut, 2008); Pietrosul Rodnei, 08.VI11.1948, leg. anek.dT.
Stefureac [BUCAB577Q.

Marchantia polymorpha L. subsp polymorpha - (15)

Rodna (Pax, 1908Stefanut, 2008); Rebra Valley, 630 m a.s.l., 13.VI.1981s.as
Symphyto-Fagetuida 1959 (Coldea, 1998tefanut, 2008).

subspruderalis Bischl. and Boisselier

Runcu Pietrosului, 1,148 m a.s.l., lely. Coman, detA. Boros, sub varaquatica
(Beres, 1983).

Marsupella brevissma (Dumort.) Grolle- (9)

Pietrosul Rodnei, 2,280 m a.s.l., 4.1X.1982, lewd det. T .Stefureac, asBucegietum
romanicaeStefur. 1984 subasgungermannietosum sphaerocarp8tefur. 1986 $tefureac,
1986¢;Stefinut, 2007b;Stefanut, 2008).

Marsupella emarginata (Ehrh.) Dumort- (9)

Ineu Peak, on Coasta Neled,900 m a.s.l., suBarcoscyphus ehrhardt{Breidler,
1890a; Pax, 190&tefanut, 2008); Pietrosul Rodne$iefureac, 1983b; &tlisan and Cherchie
2002;Stefanut, 2008).

Marsupella funckii (F. Weber and D. Mohr) Dumort(9)

Pietrosul Rodnei, subSarcoscyphus(Hazslinszky, 1885;Stefinu, 2008); Ineu,
15.VI1.1888, leg. Demeter K. [CL] (Igmandy, 1943amadi, 1973; Stefanut, 2008); Rodna
Mountain Stefureac, 1963Iftefanut, 2008).

Metzgeria furcata (L.) Dumort.- (16)

Rodna Mountains, (Pax 1908tefinut, 2008).

Moerckia blyttii (Moerch) Brockm- (17)

Below Ineu Peak, 1,920 m a.s.l., 13.VIII.1918, Iegterfi M. [FREL7] (Borza, 1921;
Gyorffy, 1924; Borza and Nyéarady, 194%ipfureac, 1951Stefanut, 2008); Ineu, above Lala
Lake, 1,920 m a.s.l., 19.VII.1917, lebtuhldorf A. (Stefureac, 1951Stefanut, 2008); Ineu
(Stefureac, 1951Stefanut, 2008); Pietrosul Rodnei, the edge of Pietrosuel.ak stones,
7.V111.1948 (Stefureac, 1951Stefureac, 1983b; &isan and Cherce2002;Stefanut, 2008);
Rodna Mountains, asRolytrichetum sexangularitefureac, 1957bStefanut, 2008); Rodna
Mountains, the edge of glacial lake&tdfureac, 1963bStefureac, 1967aStefureac, 1979;
Stefanut, 2008); lezerele Bulescu, MM, 47°35'18"N / 24°38'40"E, 29.VI111.1999880 m
a.s.l., leg. and det. Stefanut (Stefanug, 2000a;Stefanut, 2000b;Stefanut, 2008);s - lezerul
Pietrosului, MM, 47°35'52"N / 24°38'53"E, 1,835 ns.h, 28.VIIL.1999, leg. and det. S.
Stefanut [BUCA B2018 B250Q, ¢ - [BUCA B2019, s- 47°35'50"N / 24°38'48"E, 1,845 m
a.s.l. [BUCAB2363 B2369; Ineu Glacial Ring, BN, 47°31'35"N / 24°53'35"E920 m a.s.l.,
26.VII1.1999, leg. and det. SStefanut [BUCA B2223 B2227 B2409 B241Q B2413,
47°31'37"N / 24°53'36"E, 1,920 m a.s.|. [BUCBR421 B2424B2424 (Stefinut, 2000b;
Stefanut, 2008); lezerul Pietrosului Lake, 08.VII.1948gleand det. TStefureac [BUCA
B5949.
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Myliataylorii (Hook.) Gray- (11)

Rodna Mountainswithout locality (Pax, 1908;Stefureac, 1969Stefanut, 2008);
Galgu Mountain, 1,800-1,900 m a.s.l., leg. and det. Blros (Boros and Vajda, 1967,
Stefureac, 1969Stefinut, 2008); Pietrosul Rodne${efureac, 1983b; Rinadi, 1987; Nidisan
and Cherchg 2002;Stefanut, 2008).

Nardia geoscyphus (De Not.) Lindb.- (11)

Ineu, Crestele &ii, Taul Mare, 2,000 m a.s.l., suBlicularia (Stefureac, 1942;
Stefanut, 2008); Pietrosul Rodnei, Piciorul Mldui, northen slope, in forest, 1,400-1,500 m
a.s.l., VII1.1948 Gtefureac, 1958aStefanut, 2008); Rodna MountainsStefureac, 1963b;
Stefanug, 2008).

Nardiascalaris S. F. Gray (11)

Rodna Mountains, (Pax, 1908efureac, 1963i$tefanut, 2008); Ineu, Cresteleagii,
Taul Mare, 2,000 m a.s.l., sullicularia (Stefureac, 1942Stefanut, 2008); Pietrosul Rodnei,
north-western slope, 2,260-2,290 m a.s.l., 8-9.Y948 Stefureac, 19525tefureac, 1971;
Stefanut, 2008); Anigul Mare Peak, 2,000 m a.s.l., 17.VI.1975a4Radi and Coldea, 1982;
Stefanut, 2008); lezerul Pietrosului, MM, 47°3550"N / 28%30"E, 1,840 m a.s.l,
28.VII1.1999, leg. and det. Stefanut [BUCA B2294 (Stefanut, 2008); Ineu Glacial Ring,
BN, 47°31'37"N / 24°53'36"E, 1,920 m a.s.l., 26IM1999, leg. and det. Stefinuf [BUCA
B242Q (Stefanu, 2008); Pietrosul Rodnei, 08.VI111.1948, leftefureac T., subAlicularia
[BUCA B1024.

Pedinophyllum interruptum (Nees) Kaal- (19)

Pietrosul Rodnei, 07.VI111.1948, leg. and detSlefureac [BUCAB6111].

Pellia endiviifolia (Dicks.) Dumort.- (18)

Corongs, subP. calycinavar. furcigera (Matouschek, 1905Stefanut, 2008); Rodna
Mountains, suli. fabbroniana(Pax, 1908; So06, 1948tefanut, 2008); Livezi, 1,600 m a.s.l.,
15.VII.1977, assChrysosplenio alpini-Saxifragetum stellafawl. and Walas 1949 (Coldea,
1990;Stefanut, 2008).

Pellia epiphylla (L.) Corda- (18)

Rodna Mountainswithout locality (Pax, 1908; Rimadi, 1968; Stefinut, 2008);
lezerul Pietrosului, MM, 47°35'51"N / 24°38'48"EB40 m a.s.l., 28.VIII.1999, leg. and det.
S. Stefanut [BUCA B2359 (Stefanut, 2008).

Pellia neesiana (Gottsche) Limpr: (18)

Ineu Glacial Ring, BN, 47°31'36"N / 24°53'35"E, 200m a.s.l., 26.VII1.1999, leg. and
det. S Stefanuf [BUCA B3144 (Stefinut, 2008).

Plagiochila asplenioides (L. emend. Taylor) Dumort.(19)

Below Ineu Peak, VIII.1937S(efureac, 19455tefureac 1952Stefanug 2008); Turnu
Rosu, 2,151 m a.s.l., legA. Coman, detA. Boros (Berg, 1983); Pietrosul Rodnei, 2,280 m
a.s.l., 4.1X.1982, 2,260 m a.s.l., 31.VII.1983g.leand det. T Stefureac, assBucegietum
romanicaeStefur. 1984 subasgungermannietosum sphaerocarp8tefur. 1986 $tefureac,
1986¢; Stefinut, 2008); Rebra Valley - Gatu Valley, 960 m a.s.l., 10.VI.1981, ass.
Asplenium-Cystopteridetum fragili®berd. (1939) 1949, Gala Saddle, 1,630 m a.s.l.,
5.VI.1977, ass.Asplenium-Cystopteridetum fragilisubass.veronicetorum baumgartenii
Coldea 1990, Rebra Valley, 630 m a.s.l., 13.V1.1984s.Symphyto-Fagetunvida 1959
(Coldea, 1990Stefanut, 2008); Pietrosul Rodnei, 08.VII1.1948, leg. anet.dT. Stefureac
[BUCA B6384.
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Plagiochila porelloides (Torr. ex Nees) Lindenb.(419)

Lala Valley, 1,200 m a.s.l.,, 17.VIIL.1937, suB. asplenioidesvar. porelloides
(Stefureac, 1938Stefanut, 2008); the edge ofalil Mic Lake below Ineu, 21.VIII.1937, sub.
asplenioidewar. humilis (Stefureac, 1945Stefanut, 2008).

Pleurocladula albescens (Hook.) Grolle varalbescens - (4)

Ineu Glacial Ring, BN, 47°31'35"N / 24°53'35"E, 200m a.s.l., 26.VII1.1999, leg. and
det. S.Stefainut [BUCA B2224 B2408 B2411 B2412 B2414, 47°31'37"N / 24°53'36"E,
1,920 m a.s.l., 26.VIIL.L1999, leg. and det. Sefinuy [BUCA B2419, 47°31'36"N /
24°53'35"E, 1,920 m a.s.l., 26.VIII.1999, leg. amet. S.Stefanut [BUCA B2416 B2417
B2449, Q - 47°31'36"N / 24°53'35"E, 1,920 m a.s.l., 26.\M1999, leg. and det. Stefanu
[BUCA B241§ (Stefanut, 2000Db; Stefanut, 2003a;Stefanut and Stefanut, 2003; Stefanut,
2008); lezerul Pietrosului, MM, 47°35'50"N / 24°8@'E, 1,840 m a.s.l., 28.VII1.1999, leg.
and det. SStefanut [BUCA B3454 (Stefanut, 2008).

var.islandica (Nees) L. Sdderstr. and Ya

Aniesul Mare Peak, 2,000 m a.s.l., near the snow pldoesget places, 17.VII.1975,
ass. Soldanello hungarica®anunculetum crenaiColdea 1985 (Rmadi, 1977; Stefureac,
1979; Stefureac, 1983b; Rinadi and Coldea, 198&tefureac, 1986a; Bhadi, 1988; Coldea
et al., 1997; Rimadi et al., 2000; Mdisan and Chercle2002;Stefanut, 2008); Anigul Mare
Peak, 2,000 m a.s.l., 19.VII.1975, leg. Coldeadst, Pimadi E., conf.Stefanut S. [BUCA
B245(Q (Stefanut, 2000b;Stefanut andStefanut, 2003;Stefanut, 2008).

Porella arboris-vitae (With.) Grolle- (20)

Rodna Mountainsyithout locality subP. laevigata(Pax, 1908Stefinut, 2008).

Porella cordaeana (Huebener) Moore (20)

Vinului Valley, leg.and det. Péterfi M., suB. rivularis (Péterfi, 1910; Szurak, 1912;
Stefanut, 2008).

Preissia quadrata (Scop.) Nees (15)

Corongs, Matouschek 1905Stefanut, 2008); Rodna Mountains, suithomiocarpon
(Pax, 1908; Gyorffy, 1948Stefanut, 2008); Between Prislop and Poiana Rotinglb P.
commutataWarnstorf, 1895); Pietrosul Peak, leg. and deSt&fureac, 08.VI111.1948, sub.
commutatd BUCA B6334.

Ptilidium ciliare (L.) Hampe (22)

Rodna Mountains (Pax, 1908tefanut, 2008); Pietrosul Rodnei, north-west slope,
2,260 m a.s.l., 8-9.VIII.1948, sub fmundata (Stefureac, 1952Stefanut, 2008); Pietrosul
Rodnei, Piciorul Meului, on rocks, 1,650 m a.s.IStéfureac, 1958&Stefanut, 2008); above
Piciorului Mosului, 07.VI111.1948, leg. and det. Btefureac [BUCAB653].

Ptilidium pulcherrimum (Weber) Vanio- (22)

Lala Valley, 1,200 m a.s.l., 17.VIII.1937, sub fapicola (Stefureac, 1938Stefinut,
2008).

Radula complanata (L.) Dumort. -(23)

Rodna Mountainsyithout locality (Pax, 1908Stefanut, 2008);Lala Valley, 1,200 m
a.s.l., on stones and soil, 17.VII.193dfureac, 1938Stefinut, 2008).

Riccardia palmata (Hedw.) Carruth. {1)

Vinului Valley, 700 m a.s.l., leg. and det. A. Ber(Boros and Vajda, 196%tefanu,
2008); Pietrosul Rodneftefureac, 1983b; &tlisan and Chercle2002;Stefanut, 2008).
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Scapania aequiloba (Schwagr.) Dumort. (24)

Pietrosul Rodnei, 1,500 m a.s.l., leg. and det.BAros (Boros and Vajda, 1967;
Stefureac, 1983Itefanut, 2008); Vinului Valley, 1,700 m a.s.l., leg. anet dA. Borog(Boros
and Vajda, 1967;Stefinut, 2008); Anigul Mare Glacial Ring, 1,520-1,600 m a.s.l,
17.VI.1975, ass.Doronico carpati-Saxifragetum aizoideSoldea 1990 (Coldea, 1990;
Stefanut, 2008); lezerul Pietrosului, MM, 47°3551"N / 2&°88"E, 1,840 m a.s.l,
28.VI11.1999, leg. and det. Stefanut [BUCA B2047 (Stefanut, 2008).

Scapania brevicaulis Taylor - (24)

Pietrosul Rodnei, western slope, on rocks, 2,158.¢1., subS. degenii(Stefureac,
1958a; Paton, 199%tefanut, 2003b;Stefanut, 2008).

Scapania curta (Mart.) Dumort.- (24)

Galau Mountain, 2,000 m a.s.. (Matouschek, 19C§efinu, 2008); Rodna
Mountains (Pax, 190&tefanut, 2008); Pietrosul Rodnei, north-western slope8@,& a.s.l.,
8-9.VI11.1948 §Stefureac, 19528tefanut, 2008).

Scapaniairrigua (Nees) Nees (24)

Lala Lake Stefureac, 1963tefanut, 2008).

Scapania mucronata H. Buch- (24)

lezerul Pietrosului, MM, 47°35'53"N / 24°38'53"E835 m a.s.l., 28.VIII.1999, leg.
and det. SStefanut [BUCA B2007] Stefanut, 2008).

Scapania nemorea (L.) Grolle - (24)

Corongs, Galgu Mountain, 2,000 m a.s.l., suB. nemorosgMatouschek, 1905;
Stefanut, 2008); Rodna Mountains, sub nemorosgPax, 1908;Stefanut, 2008); Vinului
Valley, leg. and det. A. Boros and Felféldy L., sBbnemorosgBoros and Vajda, 1967;
Stefanut, 2008); Pietrosul Rodnei on Repede Valley, 12.¥848, leg. and det. Btefureac
[BUCA B6737].

Scapania scandica (Arnell and H. Buch) Macvicar (24)

lezerul Pietrosului, MM, 47°35'50"N / 24°38'50"E840 m a.s.l., 28.VII1.1999, leg.
and det. SStefanuf [BUCA B3455 (Stefanut, 2008).

Scapania subalpina (Nees ex Lindenb.) Lindb.(24)

Lala Lake Stefureac, 1963b, Vajda and Orban, 195tefanut, 2008).

Scapania umbrosa (Schrad.) Dumort (24)

Corongs, subS. convexgMatouschek, 19053tefanut, 2008).

Scapania undulata (L.) Dumort.- (24)

Rodna Mountains, leg. and det. Demeter K. [CL] @y, 1943;Stefinut, 2008);
Piatra Neagf, 1,650 m a.s.l., 15.VIl.1977, asBhilonotido seriatae-Saxifragetum stellaris
Horv. 1949 (Coldea et al., 198%tefanut, 2008); Livezi, 1,600-1,620 m a.s.l., 15.VI.1977,
Galau Peak - Gldare, 1,690 m a.s.l., 6.VIII.1977, agshrysosplenio alpini-Saxifragetum
stellaris Pawl. and Walas, 1949 (Coldea, 19%@efanut, 2008); lezerele Bulescu, MM,
47°35'18"N / 24°38'40"E, 1,880 m a.s.l., 29.VIII9 leg. and det. SStefinut [BUCA
B237Q, 47°35'19"N / 24°38'37"E, 1,910 m a.s.l., 29.M1B99, leg. and det. Sgtefanut
[BUCA B2368, B2369, B2877, B2g7&tefanu, 2008); lezerul Pietrosului, MM, 47°35'53"N
| 24°38'48"E, 1,835 m a.s.l., 28.VII.1999, leg.dadet. S.Stefanut [BUCA B2009,
47°35'51"N / 24°38'48"E, 1,840 m a.s.l., 28.VIII9M leg. and det. SStefinut [BUCA
B2211, & - [BUCA B2354, s- 47°35'53"N / 24°38'48"E, 1,835 m a.s.l., 28.\1899, leg.
and det. SStefanut [BUCA B2231, 47°35'53"N / 24°38'53"E, 1,835 m a.s.l., 28.\1B99,
leg. and det. SStefinuf [BUCA B2357, B337]L(Stefanut, 2008); Ineu Glacial Ring, BN,
47°31'34"N /| 24°53'34"E, 1,920 m a.s.l., 26.VIIIM leg. and det. SStefinut [BUCA
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B2198 B2222 B3457 (Stefanut, 2008); Pietrosul Peak, 07.VIII.1948, leg. and.dEt
Stefureac [BUCAB6765, B676p

Scapania verrucosa Heeg -(24)

Vinului Valley (Boros, 1951Stefureac et al., 195%tefanut, 2003b;Stefanut, 2008).

Tritomaria exsecta (Schmidel) Schiffn. ex Loeske(14)

Ineu, 2,000-2,200 m a.s.l., sudiplophyllum (Matouschek, 1905Stefanut, 2008);
Rodna Mountains, subophozia(Pax, 1908Stefinut, 2008); Lala Valley, 1,200 m a.s.l., on
sandy soil with humus, 17.VI111.1937, s@phenolobugStefureac, 1938Stefanu, 2008); the
Bank of Taul Mic Lake below Ineu, 21.VI11.1937, sufphenolobugStefureac, 1945Stefanu,
2008).

Tritomaria exsectiformis (Breidl.) Loeske (14)

Rodna Mountains, suBphenolobugStefureac, 1963tefanut, 2008).

Tritomaria quinquedentata (Huds.) H. Buch (14)

Pietrosul Rodnei, sub vamlpigena (Hazslinszky, 1885;Stefainu, 2008); Galau
Mountain, 2,000 m a.s.l.,, subungermannia(Matouschek, 1905Stefanut, 2008); Rodna
Mountains, suliophozia(Pax, 1908Stefinut, 2008); Ineu, Cresteleagii, Taul Mare, 2000
m a.s.l., subLophozia (Stefureac, 1942Stefanut, 2008); Pietrosul Rodnei, north-western
slope, 2,260-2,280 m a.s.l., 8-9.VIIl.1948, westatiope, 2,150 m a.s.l., subophozia
(Stefureac, 1952;Stefureac, 1958aStefureac, 1968;Stefureac, 1977;Stefureac, 1983b;
Nidisan and Chercle 2002; Stefureac, 1971Stefanut, 2008); Ineu, the glacial ring below
Rosu Peak, VIII.1937 $tefureac, 1958aStefanut, 2008); Rodna Mountains, sulmphozia
(Stefureac, 1963bStefinut, 2008); Aria Zimbrului, 1,121 m a.s.l, leg. A. @an, det. A.
Boros (Berg, 1983); lezerul Pietrosului, MM, 47°35'51"N / 28°88"E, 1,840 m a.s.l,,
28.VI1.1999, leg. and det. Stefanut [BUCA B2207, 47°35'53"N / 24°38'49"E, 1,835 m
a.s.l., 28.VII.1999, leg. and det. Sefanuf [BUCA B2501, 47°35'50"N / 24°38'50"E, 1,840
m a.s.l, 28.VIII.1999, leg. and det. Stefinut [BUCA B201Q B2011 B2132 B2907
(Stefanu, 2008); Pietrosul Rodnei, Repedea Valley, 12. Y948, leg. and det. TStefureac
[BUCA B5758

Tritomaria scitula (Taylor) Jorg- (14)

Pietrosul Rodnei, 23.VIII.1942, leg. and det. A.r@% subSphenolobugGyorffy,
1943; Boros, 1951Stefureac, 1952; Boros and Vajda, 1967; Schust&9;18efureac, 1983b;
Stefinut, 2008); Laptelui Mountain, 1,700-2,000 m a.ség.land det. A. Boros, sub var.
spinosa(Boros and Vajda, 196 Btefanut, 2008); Pietrosul Rodnei, 2,280 m a.s.l., leg. deid
T. Stefureac, ass.Bucegietum romanicaeStefur. 1984 subassjungermannietosum
sphaerocarpasstefur. 1986 Stefureac, 1986cStefanut, 2008); Y - lezerul Pietrosului, MM,
47°35'51"N / 24°38'48"E, 1,840 m a.s.l., 28.VIII9M leg. and detStefanut S. [BUCA
B2209, s - 47°35'53"N / 24°38'49"E, 1,835 m a.s.l., 28.MI1899, leg. and det. Stefanut
[BUCA B2304, 47°35'50"N / 24°38'50"E, 1,840 m a.s.l., 28.M1B99, leg. and det. S.
Stefanut [BUCA B2297 (Stefanut, 2008).

MOSSES (Bryophyta)

Families: (1) - Amblystegiaceae(2) - Andreaeaceae(3) - Anomodontaceae,
(4) - Aulacomniaceae,(5) - Bartramiaceae,(6) - Brachytheciaceae(7) - Bryaceae,
(8) - Buxbaumiaceae(9) - Calliergonaceae(10) - Cinclidiaceae,(11) - Climaciaceae,
(12) - Dicranaceae,(13) - Ditrichaceae,(14) - Encalyptaceae(15) - Entodontaceae,
(16) - Fissidentaceae(17) - Funariaceae(18) - Grimmiaceae,(19) - Hedwigiaceae,
(20) - Hookeriaceae(21) - Hylocomiaceae(22) - Hypnaceae(23) - Lembophyllaceae,
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(24) - Leskeaceae(25) - Leucobryaceae(26) - Meesiaceae(27) - Mielichhoferiaceae,
(28) - Mniaceae, (29) - Neckeraceae(30) - Orthotrichaceae(31) - Plagiomniaceae,
(32) - Plagiotheciacead33) - Polytrichaceae(34) - Pottiaceae(35) - Pterigynandraceae,
(36) - Pylaisiadelphaceae, (37) - Rhabdoweisiaceae, (38) - Rhytidiaceae,
(39) - Schistostegacead40) - Seligeriaceae(41) - Sphagnaceag4?2) - Splachnaceae,
(43) - Tetraphidacead44) - Thuidiaceag(45) - Timmiaceae.

Amphidium mougeotii (Schimp.) Schimp- (37)

Vinului Valley (Matouschek, 1905Stefureac et al., 1955); Coasta Netexhd Ineu
Peak, 1,900-2,250 m a.s.l., sAimphoridium(Breidler, 1890b); Vinului Valley, 650 m alt, leg.
M. Péterfi, det. C. Papp [FRE50J (Borza, 1945); Btrana Mountain, 1,456 m a.s.l., lef.
Coman, detA. Boros (Berg, 1983).

Andreaea alpestris (Thed.) Schimp- (2)

Ineu Peak towards the Hut, 2,280 m a.s.l.,, 1888, ke Demeter, det. TStefureac
1942 [CL 559] (PAimadi and Dumitru, 1998); Pietrosul Peak (Maloch, 19B&madi and
Dumitru, 1998).

Andreaea rupestris Hedw.- (2)

Ineu, 2,000-2,200 m a.s.l., sub. petrophila (Matouschek, 1905; Bhadi and
Dumitru, 1998). Ineu, 2,150 m a.s.l, 26.VI11.1998¢g. K. Demeter [CL16889 (Igmandy
1943; Pimadi and Dumitru 1998); Vinului Valley, 30.VI1.1902,de M. Péterfi [CL82437
(Plamach and Dumitru, 1998); Pietrosul Peak, 2,260-2,29@.ml., incl. subA. petrophila
(Stefureac, 1952Stefureac, 1977; Bmadi and Dumitru, 1998Stefureac, 1977Stefureac,
1971); Pietrosul Rodnei, 07.VI11.1948, leg. and.dEt Stefureac [BUCAB1092 B1094;
Valea Seag; 09.VI11.1948, leg. and det. Btefureac [BUCA B1093].

Anoectangium aestivum (Hedw.) Mitt. -(34)

Ineu, leg. M. Péterfi, sub. compactun{Boros, 1951); Turnul Rm, 1,900 m a.s.l.,
leg. A. Coman, sulh\. compactun{Boros and Vajda, 1967); Pietrosul Rodnei Natuesdrve
(Stefureac, 1983b).

Anomodon attenuatus (Hedw.) Huebener (3)

Pietrosul RodnegfHazslinszky, 1866; Hazslinszky, 1868).

Anomodon longifolius (Schleich. ex Brid.) Hartm. (3)

Vinului Valley, 700 m a.s.l. (Matouschek, 1905).

Arctoa fulvella (Dicks.) Bruch and Schimp.(37)

Pietrosul Rodnei, 2,270 m a.s.l., leg. and deSt&fureac $tefureac, 1952Stefureac
1977;Stefureac 1971); Pietrosul Rodnei Nature Resegtefjreac, 1983b).

Atrichum undulatum (Hedw.) P. Beauw (33)

Rebra Valley, Parva (Rebra Valley), Rebra (Rebrdeyp Cormaia Valley, Anigul
Mare Valley, Negrileasa - Cepelor Basin (Colde®Q9Prislop, sulCatharinaea(Warnstorf,
1895).

var.minus (Hedw.) Paris

Rosu Valley Brook, leg. M. Péterfi, 30.VI.1902 [®9264 (Plamadi and Dumitru,
1998); Rebra Valley, Negru Brook, 110 m a.s.l., [Eg PEmadi, 3.VI.1986 (Pimad and
Dumitru, 1998).

var. polycarpum (Jaap) RIm.

Vinului Valley, 700 m a.s.l., sukvatharinea undulatavar. polycarpa (Matouschek,
1905; Pimadi and Dumitru, 1998); Rebra Valley @fladi and Dumitru, 1998).

Aulacomnium palustre (Hedw.) Schwagr- (4)

Vinului Valley, subHypnum palustréHedw. (Matouschek, 1905); Piciorul Galhui,
Batrana Mountain, Gata Glacial Ring - Izvorul Fantanii, Puzdra Mare (@zd, 1990); Lala
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Lake, 1,750-2,150 m a.s.l,, leg. E. |. Nyard&@app, 1940); Pietrosul Rodnei, near Pietrosu
Lake, 07.-22.V111.1948, leg. and det. Stefureac [BUCAB1185, B119]L

Aulacomnium turgidum (Wahlenb.) Schwéagr.(4)

Pietrosul Peak (Baumgarten, 1846; Schur, 1866; Iinazky, 1885;Stefureac, 1945;
Nyarady, 1948;Stefureac, 1952;Stefureac, 1967aStefureac, 1967b;Stefureac, 1977;
Stefureac, 1971Stefureac, 1986b; Boros, 1951), 2,100-2,305 m aled. A. Boros 1942
(Stefureac, 1945Stefureac, 1952Stefureac, 1967aStefureac, 1977), leg. J. Gyorffy 1943
(Stefureac, 1945Stefureac, 1952Stefureac, 1967&5tefureac, 1968Stefureac, 1977; Boros,
1951), 2,260-2,290 m a.s.l., leg. PBtefureac 1948 Jtefureac, 1952;Stefureac, 1967a;
Stefureac, 1977; Boros, 1951; Boros and Vajda, 18&madi, 1977;Stefureac, 1979); below
Ineu Peak, southern slope, 2,230-2,250 m a.gj., TleStefureac 21-23.VII1.1937Stefureac,
1945; Stefureac, 1952Stefureac, 1967aStefureac, 1977Stefureac, 1986a; Boros, 1951;
Plamadi, 1977;Stefureac, 1979); Ineu, 2,250-2,280 m a.s.l., 153.18K41, leg. A. Nyarady and
A. Szucs, det. L. Felféldy 15.VI111.1941 [CL] (Gydyf 1943; Nyarady, 194&tefureac, 1952;
Stefureac, 1967aStefureac, 1977; Boros, 1951), 27.VI.1942, 20.\1l942, leg. A. Boros
1942 (Nyéarady, 1948Stefureac, 1952Stefureac, 1967aStefureac, 1977; Boros, 1951);
Pietrosu Peak, 2,200-2,300 m a.s.l., Piciorukilai, northen slope, 1,650 m a.s$téfureac,
1952; Stefureac, 1958&aStefureac, 1977); Puzdra, 1,700-2,000 m a.s.l.,A'SegBoros (Boros
and Vajda, 1967); Pietrosul Rodnei Nature Reseftefifreac, 1983b; #lisan and Cherche
2002); Pietrosu Peak, 08.VI111.1948, leg. and def&t&fureac [BUCAB1199

Barbula unguiculata Hedw.- (34)

Between Prislop and Poiana Rotarfdvarnstorf, 1895).

Bartramia halleriana Hedw.- (5)

Pietrosul Rodnei, 1,500-1,680 m, leg. A. Coman, Buhorvegica(Boros and Vajda,
1967); Turnu Reu, 1,686 m a.s.l., leg. A. Coman, det. A. Borog) Bu norvegica(Bers,
1983); Pietrosul Rodnei Nature Reserggefureac, 1983b); Pietrosul Rodnei, 07.VII1.1948,
leg. and det. TStefureac [BUCAB1239.

Bartramia ithyphylla Brid. - (5)

Pietrosul Rodne(Hazslinszky, 1866; Hazslinszky, 1868; Hazslinszk@85); Lala
Lake, 2,200 m a.s.l., Gala Mountain, 2,000 m a.s.l. (Matouschek, 1905); Ihaountain,
2,200 m a.s.l(Breidler, 1890b); Pietrosul Rodnei, 2,280 m g.dlb48, leg. and det. T.
Stefureac $tefureac, 1952Stefureac, 1963b); between Téaul Mic andirfsoara, VIII.1937,
leg. and det. TStefureac $tefureac, 1945); #hoaga de Jos, 2,147 m a.s.l., leg. A. Coman, det.
A. Boros (Berg, 1983); Pietrosul Rodnei, Valea Pietrag.VI111.1948, leg. T.Stefureac
[BUCA B1249, B650D

Bartramia pomiformis Hedw.- (5)

Aniesul Mare Valley (Coldea, 1990).

Blindia acuta (Hedw.) Bruch and Schimp.(40)

Pietrosul Rodnei (Hazslinszky, 1868; Boros, 195MFmRadi and Dumitru, 1998);
Corongs (Matouschek, 1905; Boros, 1951ambdi and Dumitru, 1998).

Brachydontium trichodes (F. Weber) Milde- (40)

Rodna Mountains, leg. and det.Skefureac $tefureac, 1963b).

Brachytheciastrum trachypodium (Brid.) Ignatov and Huttunen(6)

Ineu Peak, 22.VII1.1937, leg. and det. Stefureac, subBrachythecium[BUCA
B1359.
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Brachytheciastrum velutinum (Hedw.) Ignatov and Huttunen(6)

Repedea Valley, suBrachythecium(Coldea, 1990); Lala Valley, siterachythecium
velutinumvar. intricatum (Stefureac, 1938).

Brachythecium rivulare Schimp.- (6)

Buhiiescu Glacial Ring - Livezi, Livezi, Gala Peak - Glacial Ring, Piatra Rea
(Coldea, 1990); Coasta nefedneu Mountain, 1,900 m a.s.(Breidler, 1890b); Prislop
(Warnstorf, 1895).

Brachythecium rutabulum (Hedw.) Schimp- (6)

Cormaia Valley - Vinului Brook, Rebra Valley - gatel Valley (Coldea, 1990).

Brachythecium salebrosum (Hoffm. ex F. Weber and D. Mohr) Schimy(6)

Puzdra Peak, Cailor Mountainabaga Mare, Butiescu Glacial Ring - Livezi,
Corongsul Mare, Pietrosul Mare Peak (Coldea, 1990).

Brachythecium tommasinii (Sendtner ex Boulay) Ignatov and Huttur€)

Galgu Mountain, 2,000 m a.s.l., siurrhynchium(Matouschek, 1905).

Brotherellalorenziana (Molendo ex Lorentz) Loeske ex M. Fleisc{86)

Pietrosul Rodnei Nature Reserdtgfureac, 1983b; #tlisan and Chercke2002).

Bryoerythrophyllum alpigenum (Venturi) P. C. Chen (34)

Vinului Valley, subErythrophyllum alpigenur{Venturi) Loeske (Péterfi, 1910).

Bryoerythrophyllum recurvirostrum (Hedw.) P. C. Chen(34)

Vinului Valley, 700 m a.s.l., Gala Mountain, 2,000 m a.s.l., sibhddymodon rubellus
var. intermedius (Matouschek, 1905); Vinului Valley, sulDidymodon rubellusvar.
brevirostris (Matouschek, 1905); Vinului Valley, 750 m a.sleg. E. I. Nyarady, sub
Didymodon rubellugPapp, 1940).

Bryum algovicum Sendt. ex Mill. Hal- (7)

Pietrosul Rodnei on Piciorul Malui, 07.VI11.1948, leg. and det. TStefureac,B.
pendulumHornsch.) Schimp. [BUCA B1446].

Bryum argenteum Hedw. -(7)

Rodna Mountains (Warnstorf, 1895); Pietrosul Rod@&iVI11.1948, leg. and det. T.
Stefureac [BUCAB1384.

Bryum capillare Hedw.- (7)

Ineu, 2,000-2,200 m a.s.l. (Matouschek, 1905).

var. flaccidum (Brid.) Bruch and Schimp.

Borsa, 700 m a.s.l., Vinului Valley (Matouschek, 190Bjetrosul Peak, 2,260 m a.s.l.,
31.VIIL.1983, leg. and det. Btefureac, sulB. flaccidum(Stefureac, 1986c¢).

Bryum elegans Nees (7)

Vinului Valley, 13.VI1.1996, sulB. stirtonii (Plamadi et al., 2000; Rimadi, 1985).

Bryum pallens Sw. ex anor (7)

Corongs, Ineu, 2,000-2,200 m a.s.l.,, Galaviountain, 2,000 m a.s.l. (Matouschek,
1905); Prislop (Warnstorf, 1895).

Bryum pallescens Schleich. ex Schwagr (7)

Craciunel Mountains, sub varcontextum Galau Mountain, 2,000 m a.s.l
(Matouschek, 1905) Ineu Mountain, 2,200 m a(Bieidler, 1890b).

Bryum pseudotriquetrum (Hedw.) P. Gaertn. et al(7)

“Teufelsschlucht” (Matouschek, 1905); Ineu Mountaiy000 m a.s.l.(Breidler,
1890Db); Prislop, suB. bimum(Warnstorf, 1895); Rodna Mountains, leg. and @ie§tefureac,
subB. ventricosunmandB. bimum(Stefureac, 1963b)Stiol, 1,850 m a.s.l., 16.VI.1975, ass.
Carici dacicae-Drepanocladetum exannulatBescaiu et al. 1971, below Bébscu Peak,
1,900 m a.s.l., 26.VIII.1976, adsriophoretum scheuchzeRib. 1912, sulB. bimumEtoldea
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et al., 1977)Stiol, Livezi, Rebra Peak, Corongil Mare, Pintu Mic Brook - Puzdrele, Agid
Mare Glacial Ring, Piatra Re§aua Galau - Girgalau, Gropi Glacial Ring, Piatra Rea -
Prisici Hill, Rebra Valley (Coldea, 1990); Pietrosu Lak@&8.VIIl.1948, leg. and det. T.
StefureacB. ventricosuniBUCA B1463.

Bryum schleicheri DC. - (7)

Buhidiescu Mountain (Boros, 1951).

Buxbaumia aphylla Hedw.- (8)

Rodna MountainsStefureac, 1967a); Lala Valley, 1,200 m a.s$tefureac, 1938;
Stefureac 1979; Eftimie 1973); Pietrosul Rodnei, wesin Piciorul Meului and Lacul
Pietrosul, 1,700-1,900 m a.s.l., below PiciorulgMai, Lala Valley, 1,350 m a.s.IS{efureac,
1949; Stefureac, 1971;Stefureac, 1986a; Rnadi and Dumitru, 1998;Stefureac, 1979;
Eftimie, 1973); Piciorul Meului (Stefureac, 1983b); Pietrosul Rodnei, below Piciorul
Mosului, 07.V111.1948, leg. and det. Btefureac [BUCAB1481; Pietrosul Rodnei, 1,600 m
a.s.l., 28.VI11.1999, deStefinu S.

Buxbaumia viridis (Moug. ex Lam. and DC.) Brid. ex Moug. and Nes(B)

Rodna MountaingPax 1898; Rimadi and Dumitru, 1998).

Calliergonella cuspidata (Hedw.) Loeske (22)

Stiol, Buhdiescu Glacial Ring - Livezi, Livezi, &&na Mountain, Buliescu Peak,
Piatra Rea - Prigi Hill, Rebra Valley, Puzdra Mare - Izvorul FanigColdea, 1990).

Calliergonella lindbergii (Mitt.) Hedenas (22)

Galgu Mountain, 2,000 m a.s.l., silypnum(Matouschek, 1905); Between Prislop
and Poiana RotuaidWarnstorf, 1895);

Calliergon cordifolium (Hedw.) Kindb.- (9)

Stiol 1,850 m a.s.l., 16.VII.1975, as€arici dacicae-Drepanocladetum exannulatae
Boscaiu et al. 1971 (Coldea et al., 1977; Coldea, 1990

Campyliadelphus chrysophyllus (Brid.) R. S. Chopra (1)

Pietrosul Rodnei, suHypnum(Hazslinszky, 1866; Hazslinszky, 1868).

Campylium stellatum (Hedw.) Lange and C. E. O. Jensd)

Ineu Mountain, 2,200 m a.s.l., stypnum (Breidler, 1890b); Piciorul Gafalui,
Gropi Glacial Ring (Coldea, 1990); Lala Lakstdfureac, 1958aStefureac 1952); below
Buhiescu Peak, 1,900 m a.s.l., 26.VII.1976, &smphoretum scheuchzdrib. 1912 (Coldea
et al., 1977); Pietrosul Peak, 2,260 m a.s.l.,, BLM83, 2,280 m a.s.l., 4.1X.1982, leg. and
det. T. Stefureac $tefureac, 1986¢); Ineu Peak, 22.VIII.1937, leg. aled. Stefureac Tr.
[BUCA B1561]; Pietrosul Rodnei, 07.VI11.1948, legnd det. TStefureac [BUCA B1562].

Campylophyllum halleri (Hedw.) M. Fleisch- (22)

Galau Mountain,Stiol, sub Hypnum(Baumgarten, 1846; Schur, 1866; Fuss, 1878);
Izvorul Cailor, 1,800 m a.s.l., leg. A. Coman, fbbrysohypnun{Boros and Vajda, 1967);
Pietrosul Rodnei Nature Reserve, stdmpylium(Stefureac, 1983b; #tisan and Cherclye
2002).

Campylopus flexuosus (Hedw.) Brid.- (25)

Puzdra Mountains, 1,700-2,000 m a.s.l., leg. A.oBc(lBoros and Vajda, 1967);
Pietrosul Rodnei Nature Resen&gfureac, 1983b).

Ceratodon purpureus (Hedw.) Brid.- (13)

Batrana Mountains, 1,407-1,615 m a.s.l., Tisa Valley}03 m a.s.l., Aria Zimbrului,
1,126 m a.s.l.,, Izvorul lui Dragdvalley, Pietroasa Valley,ahoaga de Jos, Piciorul Malui,
1,708 m a.s.l., Pietriceaua Valley, 1,217 m alsd.,A. Coman, detA. Boros (Berg, 1983).
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Climacium dendroides (Hedw.) F. Weber and D. Mohr(11)

Stiol, 1,850 m a.s.l., 16.VII.1975, asSarici dacicae-Drepanocladetum exannulatae
Boscaiu et al. 1971 (Coldea et al., 1977); Piciorula@dui, Saua Galau -Gargalau (Coldea,
1990).

Cratoneuron filicinum (Hedw.) Spruce (1)

Galau Mountain, 2,000 m a.s.l., Vinului Valley, sulmblystegium(Matouschek,
1905); Rebra Peak, Coroggi Mare, Piatra Rea, Puzdrele Hut (Coldea, 1990alllzake,
1,750-2,150 m a.s.l., leg. E. I. Nyar4@app, 1940).

Ctenidium molluscum (Hedw.) Mitt.- (22)

Rodna Mountains, sulbblypnum (Matouschek, 1905); Piatra Rea, Rebra Valley -
Gusatu Valley, Corongul Mare, lezerul Glacial Ring - Pietrosul Magua Galaului, Rebra
Valley - Gusetel Valley (Coldea, 1990).

Cynodontium bruntonii (Sm.) Bruch and Schimp(37)

Rodna Mountains, suBreoweisia bruntoni{Sm.) Milde (Orbén, 1977).

Cynodontium gracilescens (F. Weber and D. Mohr) Schimp(37)

Ineu, 2,000-2,200 m a.s.l. [BP] (Matouschek, 19D&éan, 1977).

Cynodontium fallax Limpr. - (37)

Pietrosul Rodnei, Piciorul Malui, 1,650 m a.s.l., on rockStéfureac, 1958a).

Cynodontium polycarpum (Hedw.) Schimp: (37)

Pietrosul Rodnei [BP] (Hazslinszky, 1866; Hazslkyz1868; Orban, 1977); B,
700 m a.s.l. (Matouschek, 1905); Ineu, 2,000-2y/208s.l. (Matouschek, 1905).

Cynodontium strumiferum (Hedw.) Lindb.- (37)

Lala Valley, sulC. poycarpunvar. strumiferum{BP] (Stefureac, 1938; Orban, 1977).

Cynodontium tenellum (Schimp.) Limpr.- (37)

Vinului Valley, subCynodontium torquescemampr. [BP] (Demeter, 1890; Simonkali,
1890; Orban, 1977; Papp, 1967).

Dichodontium flavescens (Dicks.) Lindb.- (37)

Rebra Valley, 13.V1.1981 (Rinadh et al., 2000).

Dichodontium palustre (Dicks.) M. Stech (37)

Ineu, 1,800 m a.s.l, leg. A. Boros, L. FelféldybDicranella (Boros and Vajda,
1967); Pietrosul Rodnei Nature Reserve, fibranella (Stefureac, 1983b; #tlisan and
Cherche, 2002).

Dichodontium pellucidum (Hedw.) Schimp. {37)

Corongs (Matouschek, 1905); Between Prislop and Poianaurbt (Warnstorf,
1895).

Dicranella cerviculata (Hedw.) Schimp: (12)

Vinului Valley, leg. E. I. Nyarady, sub vapusila (Papp, 1940); Vinului Valley,
1,000-1,500 m a.s.l., leg. A. Boros (Boros and ¥@ajtQ67; Orban, 1976).

Dicranella heteromalla (Hedw.) Schimp- (12)

Rebra Peak, Puzdra Peak, AnieMare Peak, Buhescu, 2,120 m a.s.l., 8.VIII.1979,
Aniesul Mic Peak, 2,100 m a.s.l., 15.VII1.1982, Ineu Re2,100 m a.s.l., 17.VIII.1982, ass.
Soldanello hungaricae-Ranunculetum crendfioldea 1985, Puzdra, 2,120 m a.s.l.,
15.VII1.1982, Anigu Mare, 2,080 m a.s.l., 17.VI1.1982, aSsldanello hungaricae-Salicetum
kitaibelianaeColdea 1985 (Coldea, 1985; Coldea, 1990).

var.sericea (Schimp.) Pfeff.

Vinului Valley, 700 m a.s.l. (Matouschek, 1905).

Dicranella schreberiana (Hedw.) Dixon- (12)

Lala Valley, sulD. schreberi(Stefureac, 1938).
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Dicrandlla subulata (Hedw.) Schimp: (12)

Aniesul Mare Valley, 1,500 m a.s.l., leg. A. Boros (Bsrand Vajda, 1967);ahoaga
de Jos, 1,432 m a.s.l., ley. Coman, detA. Boros, sulD. secunddBeres, 1983)

Dicrandlavaria (Hedw.) Schimp- (12)

Zanoaga de Jos, 1,432 m a.s.l., l&g.Coman, detA. Boros, subD. rubra (Bers,
1983).

Dicranodontium denudatum (Brid.) E. Britton- (25)

Rosu Valley, 1918, leg. M. Péterfi (Gyorffy, 1924).

Dicranoweisia crispula (Hedw.) Milde- (37)

Pietrosul Rodnei, subVeissia(Hazslinszky, 1866; Hazslinszky, 1868); Ineu Peak,
2,200 m a.s.I(Breidler, 1890a); Ineu, 2,000-2,200 m a.s.l., @aMountain, 2,000 m a.s.l.,
incl. sub var.nigrescens(Matouschek, 1905); Rodna Mountains, 1,800 m.aleg. E. I.
Nyarady(Papp, 1940); Brana, 1,407-1,615 m a.s.l., Pietroasa Valley, iuRasu, 1,832 m
a.s.l., 4noaga de Jos, 1,486 m a.s.l., lagComan, detA. Boros (Berg, 1983).

Dicranum acutifolium (Lindb. and Arnell.) C. E. O. Jense(i12)

Turnul Rau, 2,000 m a.s.l., leg. A. Coman (Boros and Vajd®7); Pietrosu, 2,000
m a.s.l., leg.A. Coman, det.A. Boros (Berg, 1983); Pietrosul Rodnei Nature Reserve
(Stefureac, 1983b).

Dicranum bonjeanii De Not.- (12)

Galau Mountain, 1,720 m a.s.l., leg. A. Coman (Boros &ajda, 1967; Rmadi,
1985); Pietrosul Rodnei Nature Reserytefureac, 1983b).

Dicranum elongatum Schleich. ex Schwagr.(12)

Pietrosul Rodnei, Piciorul Malui, northen slope, 1,650 m a.s$téfureac, 1958a).

Dicranum fragilifolium Lindb. - (12)

Lala Valley Stefureac, 1938).

Dicranum fuscescens Sm.- (12)

Pietrosul Peak, 2,260-2,290 m a.s.l., legSt€fureac 1948tefureac, 19528tefureac
1967a;Stefureac 1968Stefureac 1977Stefureac 1971Stefureac 1986bStefureac 1979);
Pietrosul Peak, 2,230 m a.s$téfureac, 1967a); Pietrosul Peak, 2,260 m a.4.1\/I18.1983,
2,280 m a.s.l., 4.1X.1982, leg. and det. Skefureac $tefureac, 1986c¢); Pietrosul Rodnei
Nature ReserveS{efureac, 1983b).

Dicranum montanum Hedw.- (12)

Rodna Mountains (Schur, 1866; Hazslinszky, 18855skF1878); Prislop (Warnstorf,
1895); Aria Zimbrului, 1,186 m a.s.l., le§§. Coman, detA. Boros (Bere, 1983).

Dicranum muehlenbeckii Bruch and Schimp. (12)

Pietrosul Rodnei (Hazslinszky, 1866; Hazslinszi868; Hazslinszky, 1885); Pietrosul
Rodnei, 2,270-2,270 m a.s.l., leg. and detStEfureac $tefureac, 19525tefureac, 1963b;
Stefureac, 1968;Stefureac, 1977;Stefureac, 1971); Pietrosul Rodnei Nature Reserve
(Stefureac, 1983b).

Dicranum scoparium Hedw. -(12)

Pietrosul Rodnei (Hazslinszky, 1866; Hazslinszlg68); Prislop (Warnstorf, 1895);
Pietrosul Rodnei, 2,270-2,280 m a.s.l., leg. and de Stefureac $tefureac, 1952); Ineu,
21.VII.1937 Stefureac, 1958b); Brana, 1,420-1,650 m a.s.l.,, TurnusBp1,856 m a.s.l.,
Tisa Valley, lezer, 1,837 m a.s.l., lefy. Coman, detA. Boros (Berg, 1983); Lala Glacial
Ring, 1,800-2,000 m a.s.l., 11-15.VIIl.1985, Lalaaldy, 1,530-1,730 m a.s.l., 14-
15.VII1.1985, Preluca Frumoli-Golgota, 1,550 m [3.228.VI1.1981, Znoaga de Jos, 1,560-
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1,650 m a.s.l., 28.VI.1981, Jnaapl Batranei, 1,670 m a.s.l., 25.VI1.1981, Piciorul felaei,
1,840 m a.s.l., 14.VI1.1985 (Coldea and Pinza@86); Cormaia, 1,900 m a.s.l., 8.1X.1979,
Puzdra, 2,120 m a.s.l.,, 15.VIIl.1982, Ineu, 2,100am.l., 17.VIII.1982, assSoldanello
hungaricae-Salicetum kitaibeliand@@oldea 1985 (Coldea, 1985); Puzdra Peakodga Mare

- Pietrosul, Piatra Alb Peak, Grgalau Peak, Gala Peak,Stiol, Buhiiescu Glacial Ring -
Livezi, Pietrosul Mare Peak, Rebra Peak, Ankeak, Cormaia Peak, Ineu Pedgua
Gargalau - Galau, Saua Galaului, Aniesul Mare Peak, Puzdra MicPietrosul Reserve, Piatra
Rea - Runcitiol, Cormaia Valley - Vinului Brook, Parva (Rebxélley), Cormaia Valley,
Piciorul Aniesului, Fundul Rebrei, Negrileasa - Agi¢ Mare Valley, Jneamul Batranei,
RuncuStiol, Gusatu Valley - Rebra Valley, Valea lui Drag®rook, Anigul Mare Valley,
Negrileasa - Cepelor Basin, Repedea Valleyta Etinului, 1zvorul Mare, Preluca Frumoli -
Golgota, Gldarea Znoaga de Jos, Lala Valley, Jn&apl Batranei, Gldarea Lala, Negoiescu
Mare Peak, Culmea Gaildui, Aniesul Mic Peak, Piatra Rea, Golgota Pealgjdarea Bila,
Rabla Peak (Coldea, 1990); Pietrosul Rodnei, Ritidosului, 1,650 m a.s.l., sub fo.
integrifolia (Stefureac, 1958a); Lala Valley, sub varthophyllum(Stefureac, 1938).

Dicranum undulatum Schrad. ex Brid- (12)

Negoiasa Peak, 1,900 m a.s.l., 8ulbergeri(Boros, 1951).

Dicranum viride (Sull. and Lesq.) Lindb- (12)

Galagu Peak(Boros, 1951); Gata Mountain, 2,000 m a.s.l., leg. A. Boros (Boros an
Vajda, 1967); Pietrosul Rodnei Nature ReseSBtef(reac, 1983b).

Didymodon rigidulus Hedw.- (34)

Batrana Mountain, 1,407-1,615 m a.s.l., lég.Coman, detA. Boros, subBarbula
rigidula (Beres, 1983).

Distichium capillaceum (Hedw.) Bruch and Schimp.(13)

Rodna Mountains, Gciunel Mountains, Gata Mountain, 2,000 m a.s.l.
(Matouschek, 1905); Turnu R, 1,717-2,156 m a.s.l., lezer, 1,901 m a.s.l., AegComan,
det. A. Boros, subD. montanum(Berg, 1983); Pietrosul Peak, 2,260 m a.s.l., 31.VIB39
2,280 m a.s.l., 4.1X.1982, leg. and detSlefureac $tefureac, 1986c¢); Rodna Mountains, sub
D. montanun{Orban, 1974).

Distichium inclinatum (Hedw.) Bruch and Schimp.(13)

Galau, 1,670 m a.s.l.,, leg. A. Coman (Boros and Val@&7).

Ditrichum flexicaule (Schwagr.) Hampe (-.3)

Rodna Mountains (Matouschek, 1905); lezer, 1,904.81., Turnu Rgu, 2,001 m
a.s.l., legA. Coman, detA. Boros (Berg, 1983).

Ditrichum pusillum (Hedw.) Hampe (13)

Corongs, subD. tortile (Matouschek, 1905); Argal Mare Valley, 1,500 m a.s.l., leg.
A. Boros, subD. tortile (Boros and Vajda, 1967; Orban, 1974); Pietrosutii®d Nature
Reserve §tefureac, 1983b).

Drepanocladus aduncus (Hedw.) Warnst- (1)

Pietrosul Rodnei, sudypnum(Hazslinszky, 1866; Hazslinszky, 1868).

Drepanocladus sendtneri (Schimp ex. H. Mull.) Warnst. (1)

Prislop, sutHypnum(Warnstorf, 1895, Vajda, 1975);

Encalypta ciliata Hedw.- (14)

Vinului Valley (Matouschek, 1905).

Encalypta rhaptocarpa Schwagr - (14)

Rodna Mountains, sub. rhabdocarpaBaumgarten, 1846; Hazslinszky, 1885; Schur,
1866; Fuss, 1878); Rebra Valley - @iel Valley (Coldea, 1990).
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Encalypta streptocarpa Hedw. - (14)

Ineu Mountain, Omului Peak (Baumgarten, 1846; Fuss, 1878); Rodna Mountains
(Schur, 1866).

Encalypta vulgaris Hedw.- (14)

Craciunel Mountains (Matouschek, 1905).

Entodon concinnus (De Not.) Paris (15)

Galau Mountain, 2,000 m a.s.l., sub Cylindrotheci(Matouschek, 1905).

Eurhynchium striatum (Hedw.) Schimp. - (6)

Vinului Valley, 700 m a.s.l. (Matouschek, 1905); @&w@a$ Valley - Rebra Valley,
Gusatu Valley - Rebra Valley (Coldea, 1990); Prislop (Warnstorf, 1895).

Fissidens adianthoides Hedw. - (16)

Corongs (Matouschek, 1905; Bhadaand Dumitru, 1998).

Fissidensdubius P. Beauv. - (16)

Corongs, sub F. cristatugMatouschek, 1905; #hadaand Dumitru, 1998).

Fissidens osmundoides Hedw. - (16)

Pietrosul Peak, 2,280 m a.s.l., 4.1X.1982, leg. and detSt&fureac, sub var.
microcarpus(Stefureac, 1986c¢; Binadaand Dumitru, 1998).

Funaria hygrometrica Hedw. - (17)

Pietriceaua, 1,213 m a.s.l., Tisa Valley, 1,157 m a.s.l., Runcu Pietrosului, 1,151 m
a.s.l., leg. A. Coman, det. A. Boros (Bgr&983).

Grimmia alpestris (F. Weber and D. Mohr) Schleich. - (18)

Ineu, 1,180 m a.s.l., leg. E. I. Nyarady, sub G. donniana var. arenaria (Papp, 1940).

Grimmia donniana Sm. - (18)

Pietrosul Rodnei, 2,260 m a.s.l., leg. and det.tdfugeac §tefureac, 1952).

Grimmia elongata Kaulf. - (18)

Pietrosul Rodnei, 2,290 m a.s.l., leg. and destéfureac $tefureac, 1952Stefureac,
1977); Pietrosul Rodnei Nature Reser§tefureac, 1983b).

Grimmia funalis (Schwagr.) Bruch and Schimp. - (18)

Galau Mountain, 2,000 m a.s.l. (Matouschek, 1905).

Grimmia hartmanii Schimp. - (18)

Vinului Valley, 700 m a.s.l., sub Dryptodon (Matouschek, 1905).

Grimmia incurva Schwagr- (18)

Ineu Mountain, 2,250 m a.s.l. (Breidler, 1890b).

Grimmia ovalis (Hedw.) Lindb. - (18)

Pietrosul Rodnei, sus. ovata andG. commutatgHazslinszky, 1866; Hazslinszky,
1868).

Grimmia ramondii (Lam. and DC.) Margad. - (18)

Omului Peak, suldryptodon patengBaumgarten, 1846; Fuss, 1878); Omului Peak,
sub Racomitrium patengSchur, 1866); Pietrosul Rodnei, leg. and det.Stefureac, sub
Racomitrium paten{Stefureac, 1952); Pietrosu, 2,160 m a.s.l., legComan, detA. Boros,
sub Racomitrium patengBeres, 1983); Pietrosul Rodnei Nature Reserve, fijgptodon
patens(Stefureac, 1983b).

Grimmia torquata Drumm.- (18)

Ineu Mountain (Breidler, 1890Db).

Grimmia trichophylla Grev. - (18)

Pietrosu, 2,156 m a.s.l., leg. A. Coman, det. A. Boros (3&883).
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Gymnostomum aeruginosum Sm.- (34)

Vinului Valley, subG. rupestreg(Matouschek, 1905).

Gyroweisia tenuis (Hedw.) Schimp- (34)

Vinului Valley (Péterfi, 1910).

Hedwigia ciliata (Hedw.) P. Beauw (19)

Galau Peak (Coldea, 1990); Pietrosul Rodnei, Valeardasdt, 07.V111.1948, leg. and
det. T.Stefureac, sulhl. albicans[BUCA B5310].

Herzogiella seligeri (Brid.) Z. lwats.- (32)

Vinului Valley, 700 m a.s.l., sulPlagiothecium silesiacunP. Beauv.) Bruch and
Schimp. (Matouschek, 1905). Vinului Valley, 1,200ans.l., 10.VII.1918, leg. and det., M.
Péterfi, sulPlagiothecium silesiacuiirRE 719 (Borza, 1928; Borza and Nyéarady, 1940);

Herzogiella striatella (Brid.) Z. Iwats.- (32)

Lala Lake, 2,080 m a.s.l., 13.VIII.1918, leg. aret.dM. Péterfi, subPlagiothecium
striatellum(Brid.) Lindb. [FRE613 (Borza, 1926; Borza and Nyarady, 1940).

Heterocladium dimorphum (Brid.) Schimp.- (35)

Sesu Mountain (Hazslinszky, 1885); Pietrosul Rodn2Q.VI11.1948, sub H.
squarrosulum(Stefureac, 1958b).

Heterocladium heteropterum (Brid.) Schimp - (35)

Ineu Mountain, 2,250 m a.s(Breidler, 1890b).

Homal othecium lutescens (Hedw.) H. Rob- (6)

Lala Valley, sulCamptotheciungStefureac, 1938).

Homal othecium philippeanum (Spruce) Schimp- (6)

Corongs (Matouschek, 1905).

Hookeria lucens (Hedw.) Sm- (20)

Pietrosul Rodnei Nature Reser&tgfureac, 1983b; #disan and Chercie2002).

Hygrohypnum alpestre (Hedw.) Loeske (1)

Pietrosul Rodnei, subimnobium alpestréHazslinszky, 1866; Hazslinszky, 1868).

Hygrohypnum alpinum (Lindb.) Loeske (1)

Lala Valley, leg. and det. TStefureac (Stefureac, 1963b); Pietrosul Rodnei,
08.V111.1948, leg. and det. Btefureac [BUCABS5373.

Hygrohypnum duriusculum (De Not.) D. W. Jamieson(1)

Lala Valley, leg. and det. TStefureac, sulH. dilatatum (Stefureac, 1963b); Gatia
Peak, subH. dilatatum (Coldea, 1990); Pietrosul Rodnei, 07.VII1.1948¢g.leand det. T.
Stefureac, sulyl. dilatatum[BUCA B5373].

Hygrohypnum smithii (Sw.) Broth.- (1)

Pietrosul Rodnei, 08.VI111.1948, leg. and detSlefureac [BUCAB5374.

Hylocomiadel phustriquetrus (Hedw.) Ochyra and Stebe(21)

Pietrosul Rodnei, 2,280 m a.s.l, leg. and det.Siefureac, subRhytidiadelphus
(Stefureac, 1952); Prislop, sttypnum(Warnstorf, 1895); Znoaga de Sus, 1,515 m a.s.l,, leg.
A. Coman, det. A. Boros, suRhytidiadelphus(Beres, 1983); Rebra, 2,100 m a.s.l,
17.VII.1977, Cormaia, 1,900 m a.s.l., 8.1X.1979,ién Mare, 2,080 m a.s.l.,, 17.VII.1982,
Gargalau, 2,060 m a.s.l., 19.VII.1982, @lbr Peak, 2,050 m a.s.l., 20.VI.1982, Ineu, 2,100
a.s.l., 17.VII1.1982, assSoldanello hungaricae-Salicetum kitaibelian@wldea 1985, sub
RhytidiadelphugColdea, 1985); Rebra Valley - éaiu Valley, Piatra Rea, Bila Glacial Ring -
Ineu, lezerul Glacial Ring - Pietrosul Mare, PisttbMare Peak, AniePeak, Cormaia Peak,
Aniesul Mare Peak, @galiu Peak, Glilor Peak, Ineu Peak, Coroggl Mare, Cailor
Mountain, lezerul Pietrosului, Turnu RQ lezerul, Ggatu Valley - Rebra Valley, Preluca
Frumoli - Golgota, Znoaga de Jos Glacial Ringai@ilau Peak, Fei Peak, Culmea Galaui,
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sub RhytidiadelphugColdea, 1990); #hoaga de Jos, 1,560-1,650 m a.s.l., 28.V1.1981, sub
RhytidiadelphugColdea and Pinzaru, 1986).

Hylocomiastrum umbratum (Hedw.) M. Fleisch: (21)

Pietrosul Rodnei, sudylocomium(Hazslinszky, 1868).

Hylocomiastrum pyrenaicum (Spruce) M. Fleisch. (21)

Galau Mountain, 2,000 m a.s.l.,, subylocomium (Matouschek, 1905Stefureac,
1945; Pimadi, 1977); Bul Mic, Ineu Valley, 1,600 m a.s.l., 19.VIIl.193[&g. and det. T.
Stefureac, sulilylocomium(Stefureac, 1945; Bimadi, 1977); Pietrosul Rodnei, 2,050 m a.s.l.,
leg. A. Coman, sulblylocomium(Boros and Vajda, 1967; #hadi, 1977); Pietrosul Rodnei
Nature Reserve, sutlylocomium(Stefureac, 1983b).

Hylocomium splendens (Hedw.) Schimp- (21)

Bila Glacial Ring, 1,500-1,650 m a.s.l., 14.VIII8R Piciorul Plgcutei, 1,840-1,950
m a.s.l., 14.VII1.1985, Preluca Frumoli-Golgota530 m a.s.l., 28.V1.1981,arioaga de Jos,
1,560-1,650 m a.s.l., 28.V1.1981, Jna&ag Batranei, 1,670 m a.s.l., 25.VI.1981 (Coldea and
Pinzaru, 1986); Rebra, 2,100 m a.s.l., 17.VI.19Z6rmaia, 1,900 m a.s.l., 8.1X.1979,
Gargalau, 2,060 m a.s.l, 19.VI.1982, &lbr Peak, 2,050 m a.s.l., 20.VI.1982, ass.
Soldanello hungaricae-Salicetum kitaibelian@®ldea 1985 (Coldea, 1985); Asig¢ Mare
Valley, Rebrei Valley-Ggatu Valley, Piatra Rea, Cormaia Peakrdalau Peak, Glilor Peak,
Corongiul Mare, Cailor Mountain, Piciorul Galdui, lezerul Pietrosului, Bufescu - Livezi,
Corongs, Turnu Rau, lezerul, Parva (Rebra Valley), Piciorul Asu&ii, Jneapnul Batranei,
Valea lui Drage Brook, Prelucra Frumoli - Golgota,idoaga de Jos Glacial Ring, Lala
Valley, Jneapnul Batranii, Buhiiescu Glacial Ring - Livezi, Puzdrele Peak, AnieMare
Peak, Stiol, Negoiescu Mare Peak, Piatra ReateF®eak, Fa Pietrosului, Znoaga Mare
Glacial Ring, Rebra Peak, Bila Glacial Ring - In€ioldea, 1990); Pietrosul Rodnei, 2,260-
2,280 m a.s.l.,, leg. and det. Jtefureac $tefureac, 1952Stefureac, 1977); Pietrosul Peak,
2,260 m a.s.l., 31.VIII.1983, leg. and detStefureac $tefureac, 1986c¢).

Hymenostylium recurvirostrum (Hedw.) Dixon -(34)

Galau Mountain, 2,000 m a.s.l., sub vacabrum(Matouschek, 1905).

Hyocomium armoricum (Brid.) Wijk and Margad- (22)

Pietrosul Rodnei, sul. flagellare (Hazslinszky, 1866; Hazslinszky, 1868).

Hypnum bambergeri Schimp.- (22)

Puzdra Mountain, 1,700-2,000 m a.s.l., leg. A. BofBoros and Vajda, 1967);
Pietrosul Rodnei Nature Resen&gfureac, 1983b).

Hypnum callichroum Brid. - (22)

Puzdra Mountain, 1,700-2,000 m a.s.l., leg. A. BofBoros and Vajda, 1967);
Pietrosul Rodnei Nature Resen&gfureac, 1983b).

Hypnum cupressiforme Hedw.- (22)

Aniesul Mare Valley, Anigul Mic Valley, Repedea Valley, &area lezerul -
Pietrosul Mare (Coldea, 1990); Pietrosul RodneiMattea Pietroag 07.VI111.1948, leg. and
det. T.Stefureac [BUCAB5459.

var. subjulaceum Molendo

Galau Mountain, 2,000 m a.s.l., sub vauspidatun{Matouschek, 1905).

Hypnum hamulosum Schimp.- (22)

Galgu Mountain, 1,800-1,900 m a.s.l., leg. A. Boros r@o and Vajda, 1967);
Pietrosul Rodnei Nature Resengtgfureac, 1983b); Pietrosul Rodnei, 08.VIII.1948y.1and
det. T.Stefureac [BUCAB5501].
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Hypnum lacunosum (Brid.) Hoffm. ex Brid.- (22)

Pietrosul Rodnei on Valea Pietraa®7.VI111.1948, leg. and det. Ktefureac, subH.
cupressiformédedw. varlacuosumBrid. [BUCA B5465,B650Q.

Hypnum pallescens (Hedw.) P. Beauw (22)

Pietrosul Rodnei on Valea Pietraa®7.VI111.1948, leg. and det. Ktefureac, subH.
reptile [BUCA B5539.

Hypnum recurvatum (Lindb. and Arnell) Kindb- (22)

Pietrosul Mountain, CorongisubH. fastigiatum(Boros, 1951); Ineu, leg. and det. A.
Boros (Gyorffy, 1943).

Hypnum revolutum (Mitt.) Lindb. - (22)

Ineu, 15.VIIL.L1941, leg A. Nyéarady-Szucs §Rlach, 1974; Pimad, 1977; Papp,
1967).

| sopterygiopsis pulchella (Hedw.) Z. Iwats- (32)

Galgu Mountain, 2,000 m a.s.l., sublagiothecium(Matouschek, 1905); Pietrosul
Rodnei, Galdu, Laptelui Mountain, 1,500-2,000 m a.s.l., leg. Boros, sublsopterigium
(Boros and Vajda, 1967); Pietrosul Rodnei NaturesdRee, sublsopterigium (Stefureac,
1983b).

I sothecium alopecuroides (Lam. ex Dubois.) Isow (23)

Rebra Valley - Ggetel Valley, Piatra Rea - Rundtiol (Coldea, 1990); Lala Valley,
subl. myurumvar.circinans(Stefureac, 1938).

I sothecium myosuroides Brid. - (23)

Rebra Valley, Parva (Coldea, 1990).

Kiaeria blyttii (Bruch and Schimp.) Broth.(37)

Ineu, leg. and det. TStefureac, sulDicranum (Stefureac, 1942; Boros and Vajda
1967); Pietrosul Rodnei Nature Resergtefureac, 1983b).

Kiaeria falcata (Hedw.) I. Hagen (37)

Pietrosul Rodnei, subicranum (Hazslinszky, 1866; Hazslinszky, 1868; Hazslinszky
1885); Lala Valley, 1,600 m a.s.l., 9.VII1.1918gleand det., M. Péterfi, subicranum[FRE
709 (Borza, 1928; Borza and Nyarady, 1940); Coasttetiie Ineu Mountain, 1,900 m a.s.l.,
sub Dicranum (Breidler, 1890a); Pietrosul Mare Peak, 2,150 ml.a$9.VI.1977, Aniesul
Mic Peak, 1,850 m a.s.l., 17.VI.1982, Asuik Mare Peak, 2,100 m a.s.l., 15.VIII.1982, Gala
Peak, 1,880 m a.s.l., 18.VI.1982ar@lau Peak, 2,000 m a.s.l., 19.VI.1982, aSeldanello
hungaricae-Ranunculetum crendfioldea 1985 (Coldea, 1985; Coldea, 1990; Coldedl. et
1997).

Kiaeria starkel (F. Weber and D. Mohr) |. Hagen(37)

Pietrosul Rodnei, subicranum (Hazslinszky, 1866; Hazslinszky, 1868; Hazslinszky,
1885); Vinului Valley, 1,600 m a.s.l., 8.VIII.191&g. and det., M. Péterfi, subicranum
[FRE 710 (Borza, 1928; Borza and Nyarady, 1940); betweéwlTMic and Sarisoara,
VIII.1937, leg. and det. TStefureac, subDicranum (Stefureac, 1945); Pietrosul Rodnei,
2,260-2,280 m a.s.l., leg. and detStefureac $tefureac, 1952); Pietrosul Rodnei, the edge of
Pietrosu Lake, on stones, 7.VIII.1948, leg. and defStefureac, sutbicranum (Stefureac,
1951; Stefureac, 1957bStefureac, 1971); Aniell Mare Peak, 2,000 m a.s.l., 17.VI.1975
(Plamadh and Coldea, 1982); Bila Glacial Ring, 14.VIIl.19850ldea and Pinzaru, 1986);
Rodna Mountains, leg. and det. Jtefureac $tefureac, 1963b); Angal Mare Peak, Omul
Peak, Grgalau Valley, Piatra All, Bila Glacial Ring, Pietrosul Mare Peak, 2,150 m.la
19.VII.1977, Saua Puzdra - Anig Rebra Peak, Ineu Peak, 2,100 m a.s.l., 17.vBR]19
Gargalau Peak, 2,000-2,080 m a.s.l.,, 19.VI.1982, Coastdetii - Ineu, Momaia Peak,
Cildarea Grgalau, Saua Anig - Galau, Puzdrele Peak, Puzdra-AgueMare, 1,800 m a.s.l.,
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27.VI.1976, Buliiescu, 2,120 m a.s.l., 8.VIIl.1979, aSaldanello hungaricae-Ranunculetum
crenati Coldea 1985 (Coldea, 1985; Coldea, 1990; Coldexh.,e1997); Pietrosul Peak, 2,260
m a.s.l., 31.VIII.1983, leg. and det. Jtefureac $tefureac, 1986c¢).

Leptodontium styriacum (Jur.) Limpr.- (34)

Ineu, 2,000-2,200 m a.s.l. (Matouschek, 1905k et al., 2000).

Lescuraea saxicola (Schimp.) Molendo §24)

Pietrosul Peak, 2,260 m a.s.l., 31.VII1.1983, 2,28@.s.1., 4.1X.1982, leg. and det. T.
Stefureac, sull.. mutabilisvar. saxicola (Stefureac, 1986c¢c); Pietrosul Rodnei, 07.VI11.1948,
leg. and det. TStefureac [BUCAB5659.

Meesia longiseta Hedw.- (26)

Corongs, leg. M. Péterfi $tefureac, 1967&tefureac, 1967b); Ineu - Lala Lake, 2,000
m a.s.l., leg. TStefureac 1937tefureac, 1967&tefureac, 1967b).

Meesiatriquetra (L. ex Jolycl.) Angstr- (26)

Lala Valley, leg. and det. BtefureaqStefureac, 1963b).

Meesia uliginosa Hedw.- (26)

Turnul Risu, Izvorul Cailor, Stiol, 1,600-1,800 m, leg. A. Coman, Vinului Valley,
1,800-1,950 m, leg. A. Boros, si. trichodes(Boros and Vajda, 1967); Pietrosul Rodnei
Nature ReserveStefureac, 1983b); Pietrosul Rodnei, 08.VII1.1948y.1and det. TStefureac,
subM. trichodegBUCA B5835].

Mnium marginatum (Dicks.) P. Beauw (28)

Rodnei Mountain, subM. serratum (Hazslinszky, 1885; Sabovljeviet al., 2008;
Orbéan, 1975); Gata Mountain, 2,000 m a.s.l., st. orthorrhynchumMatouschek, 1905).

Mnium spinosum (Voit) Schwagr - (28)

Rodnei Mountain (Hazslinszky, 1885; Sabovlfest al., 2008; Orban, 1975).

Mnium stellare Hedw.- (28)

Rodnei Mountain (b78; Orban, 1975).

Mnium thomsonii Schimp.- (28)

Turnu Ragu, 1,686 m a.s.l., leg. A. Coman, det. A. Borosrégel 983).

Myurella julacea (Schwéagr.) Schimp. (32)

Galgu Mountain, 2,000 m a.s.l. (Matouschek, 1905); Winvalley, Galau Mountain
(Boros, 1951).

Neckera complanata (Hedw.) Huebener (29)

Repedea Valley (Coldea, 1990).

Neckera crispa Hedw.- (29)

Aria Zimbrului, 1,087 m a.s.l., leg. A. Coman, d&t.Boros (Berg, 1983).

Oligotrichum hercynicum (Hedw.) Lam. and DG. (33)

Lala Lake, 2,200 m a.s.l. (Matouschek, 1905; Gyodf911; Pimadi and Dumitru
1998); Rodna Mountains (Pax, 1898;aRadi and Dumitru 1998); Bila Glacial Ring,
8.VIII.1981, 14.VIII.1985 (Coldea and Pinzaru, 1B8Meu Peak (Igmandy, 1943;adRlach
and Dumitru, 1998); Anial Mare Peak, &giliau Valley, below Gala Peak, Rebra Peak,
Bila Glacial Ring, Grgalau Peak, 2,000 m a.s.l., 19.VI.1982, Pietrosul Maeak, 2,150 m
a.s.l., 19.VI.1977, Ineu Peak, 2,100 m a.s.l.,VIIv1982, Galau Peak, 1,880 m a.s.l.,
18.VI1.1982, assSoldanello hungaricae-Ranunculetum crern@dldea 1985, Gafa Glacial
Ring, 1,830 m a.s.l., 18.VI.1981, Nedeia Corgndi,840 m a.s.l., 28.VII.1982, Baikescu
Mare, 1,880-1,890 m, 7.I1X.197%aua Anig, 23.1X.1982, 1,770 m a.s.l., Bila Glacial Ring,
1,800 m a.s.l., 12.VII.1983, asRoo supinae-Cerastietum cerastioidSoyr, 1954) Oberd.
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1957 chrysosplenietosum alpina@oldea 1985 (Coldea, 1985; Coldea, 199@GnfakE and
Dumitru, 1998); between Taul Mic andadfgoara, VIII.1937, leg. and det. Btefureac, sub
O. incurvatum (Stefureac, 1945; Bmadi and Dumitru, 1998); Puzdra Mountain, Gala
Mountain, 1,700-2,000 m a.s.l., leg. A. Boros, ghibincurvatum(Boros and Vajda, 1967;
Plamadi and Dumitru, 1998); Puzdra Mountain, 1,620 m a.ed. A. Coman, 25.VII.1962,
det. E. Pimadi [HMS] (Plamadi and Dumitru, 1998); Pietrosul Rodnei Nature Reserv
(Stefureac, 1983b); Pietrosul Rodnei, 08.VIII.1948).land det. TStefureac, sul®. incurvum
[BUCA B6033.

Oncophorusvirens (Hedw.) Brid.- (37)

Galgu Mountain, 2,000 m a.s.l. (Matouschek, 1905), Negp Peak, Repede Peak,
sub Cynodontium{BP] (Boros, 1951; Orban, 1977); Pietrosul Rodi0&,V111.1948, leg. and
det. T.Stefureac [BUCAB6034.

Orthothecium intricatum (Hartm.) Schimp. {32)

Galau Mountain, 2,000 m a.s.l. (Matouschek, 1905); PPaiddountain, 1,500-1,700 m
a.s.l., leg. A. Boros, Turnul Ro, 1,780 m a.s.l., leg. A. Coman (Boros and Vaji67);
Turnu Rgu, 1,780 m a.s.l., leg. A. Coman, det. A. Borosrége1983).

Orthothecium rufescens (Dicks. ex Brid.) Schimp- (32)

Cotongsiul Mic, 1,100-1,200 m a.s.l., 2.VII.1918, leg. ashet. M. Péterfi [FREL134
(Borza, 1935; Borza and Nyarady, 1940); TurnujirRd.,980-2,150 m a.s.l., leg. A. Coman, J.
Papp (Boros and Vajda, 1967); TurnusR01,834 m a.s.l., leg. A. Coman, det. A. Boros
(Beres, 1983); Pietrosul Rodnei Nature Reserytefureac, 1983b).

Orthotrichum cupulatum Hoffm. ex Brid. varsardagnanum (Venturi) Venturi- (30)

Corongs, 12.VIII.1918, leg. and det. M. Péterfi [FRIB41]] (Borza, 1940; Borza and
Nyarady, 1940).

Oxystegus tenuirostris (Hook. and Taylor) A. J. E. Sm(34)

Piatra ReaSaua Galaului (Coldea, 1990).

Palustriella commutata (Hedw.) Ochyra (1)

Corongs, sub Hypnum (Matouschek, 1905); Gala Mountain, 2,000 m a.s.l., sub
Hypnum sulcatunfMatouschek, 1905); Prislop, sttypnum(Warnstorf, 1895); Lala Valley,
leg. and det. TStefureac, sulCratoneurum(Stefureac, 1963b); @ia Ineu, 1,700-2,000 m
a.s.l, leg. E. I. Nyarady, incl. sub varigata fo. fluitans (Papp, 1940); below Bakscu Peak,
1,900 m a.s.l., 26.VI.1976, asEriophoretum scheuchzeRib. 1912, sulCratoneurum
(Coldea et al.,, 1977); Bdlescu Mare, 1,880-1,890 m, 7.1X.1979, a$®o0 supinae-
Cerastietum cerastioidi€Soyr, 1954) Oberd. 1953hrysosplenietosum alpina&@oldea 1985,
subCratoneurum(Coldea, 1985); Rebra - Glacial Ririgsiol, Batrana - Fundul Rapilor, Piatra
Rea, Rebra Peak, @atel Valley - Rebra Valley, I1zvorul Fantanii, Coroggji Mare, Pintu Mic
Brook - Puzdrele, Anigall Mare Glacial Ring, Gata Glacial Ring, Colizel Valley, Puzdrele
Hut, Gropi Glacial Ring, Btrdna Mountain, Butiescu Peak, Puzdra Mare - lzvorul Fantanii,
Piciorul Galaului, subCratoneurum(Coldea, 1990).

Palustriella decipiens (De Not.) Ochyra (1)

Lala Valley, leg. and det. TStefureac, sulCratoneurum(Stefureac, 1963b; Boros,
1951).

Paraleucobryum enerve (Thed.) Loeske (12)

Pietrosul Rodnei, suldicranum albicans (Hazslinszky, 1866; Hazslinszky, 1868;
Hazslinszky, 1885; Boros, 1951; Boros and Vajd&7)9 Pietrosul Rodnei, 23.VIII.1942,
Ineu, leg. and det. A. Boros, sillicranumalbicans(Gyorffy, 1943); Pietrosul Rodnei, 2,280
m a.s.l., leg. and det. Btefureac, sulicranum albicangStefureac, 1952Stefureac, 1968;
Stefureac, 1977; Boros and Vajda, 1967); Ineu, 28200 m a.s.l., Gafa Mountain, 2,000
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m a.s.l.,, subDicranum albicans(Matouschek, 1905; Boros and Vajda, 1967); Lal&el.a
1,900-2,250 m a.s.l, leg. and det. Skefureac, sulDicranum albicans(Stefureac, 1963b;
Boros and Vajda, 1967jtiol (Boros, 1951); Pietrosu, 2,100 m a.s.l., ldgComan, detA.
Boros, subDicranum albicans(Beres, 1983); Pietrosul Rodnei Nature Reserfigefureac,
1983b).

Paraleucobryum longifolium (Hedw.) Loeske (12)

Pietrosul Rodnei, sulbicranum (Hazslinszky, 1866; Hazslinszky, 1868); Below
Turnu Rau, 1,789 m a.s.l., leg.. Coman, detA. Boros, sulDicranum(Bere, 1983).

Philonotis caespitosa Jur.- (5)

Pintu Mic Brook - Puzdrele, Puzdrele Hut, PiatreaRkEzerul Pietrosului (Coldea,
1990); lezerul Pietrosului, adsriophoretum scheuchzefColdea and Bmadi, 1980; Coldea
et al., 1997).

Philonotis calcarea (Bruch and Schimp.) Schimp(5)

Corongs, Vinului Valley (Matouschek, 1905tefureac, 1963b).

Philonatis fontana (Hedw.) Brid.- (5)

Galau Mountain, 2,000 m a.s.|(Matouschek, 1905); Cucureasa, leg. Dorfler
(Breidler, 1890astefureac, 1963b; Breidler, 1890b); Vinului Valldgg. R. Soo §tefureac,
1963b); Ineu Mountain, 1,750 m a.qBreidler, 1890b); Prislop (Warnstorf, 1895); Runcu
Pietrosului, 1,149 m a.s.l., leg. A. Coman, detBéros (Berg, 1983);Stiol, 1,850 m a.s.l.,
16.VI1.1975, assCarici dacicae-Drepanocladetum exannulatBescaiu et al. 1971, below
Buhiescu Peak, 1,900 m a.s.l., 26.VI1.1976, &smphoretum scheuchzdrib. 1912 (Coldea
et al.,, 1977); Bufiescu Mare, 1,880-1,890 m, 7.1X.1979, aBPmo supinae-Cerastietum
cerastioidis (SOyr, 1954) Oberd. 195%hrysosplenietosum alpina€oldea 1985, sub
Polytrichum (Coldea, 1985); Rebra Peak, Bigscu Glacial Ring, Piciorul Galaui, Saua
Galau - Gargalau, Gropi Glacial Ring, Piciorul Bulescu Mare, Rebra Valley, Puzdra Mare -
Izvorul Fantanii (Coldea, 1990).

Philonotis seriata Mitt. - (5)

Lala Mica Glacial Ring, lzvoarele Lalei, 15.VIII.1985 (Colleand Pinzaru, 1986);
Lala Lake, leg. R. SodStefureac, 1963b), leg. TStefureac $tefureac, 1963b); Pietrosul
Glacial Ring - lezerul, Buliescu Glacial Ring - Livezi, Livezi, Ggla Peak - Glacial Ring,
Rebra - Glacial Ring, Piatra Rea, Cailor Mount#injesul Mare Valley - Glacial Ring, Ga
Valley, Cormaia Valley, AnigVally - Izvorul Cepelor, Gata Glacial Ring - Izvorul Fantanii
(Coldea, 1990); lezerul Lak&tefureac, 1958a); Pietrosul Peak, 07.VI11.1948, batd det. T.
Stefureac [BUCAB6159.

Philonotis tomentella Molendo- (5)

Vinului Valley, leg. M. Péterfi §tefureac, 1963b; Péterfi, 1910); TurnusRo2,147 m
a.s.l, leg. A. Coman, det. A. Boros (Bere983); Pietrosul Peak, 2,260 m a.s.l., 31.VIB39
leg. and det. TStefureac $tefureac, 1986c¢); Pietrosul Rodnei, 07.VII1.1948y.1and det. T.
Stefureac [BUCAB616(Q.

Plagiobryum zieri (Hedw.) Lindb- (7)

Vinului Valley, leg. M. Péterfi (Boros, 1951).

Plagiomnium affine (Blandow ex Funck) T. J. Kop(31)

Borsa, 700 m a.s.l., sudnium (Matouschek, 1905; Orban, 1975).
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Plagiomnium cuspidatum (Hedw.) T. J. Kop- (31)

Bitrana, 1,420-1,650 m a.s.l., leg. A. Coman, deBdros, sutMnium (Berss, 1983);
Pietrosul Rodnei on Valea Pietraa®97.VI111.1948, leg. and det. TStefureac, sulbVinium
[BUCA B5894.

Plagiomnium rostratum (Schrad.) T. J. Kop- (31)

lezer, 1,858 m a.s.l., leg. A. Coman, det. A. BpsobMnium (Beres, 1983).

Plagiomnium undulatum (Hedw.) T. J. Kop- (31)

Gusetel Valley - Rebra Valley, Brana Mountain, Piatra Rea - Rigs Hill, Pietrosul
Mare Peak, Rebra Valley, Agid Mare Valley, Cormaia Valley - Paraul Vinului,a®ia Rea -
Runcustiol, Pietrosul Mare Reserve, Negrileasa - AoleMare Valley, Jneamul Batranei,
Aniesul Mare Valley, Negrileasa - Cepelor Basin, 8ihium (Coldea, 1990; Orban, 1975).

Plagiopus oederianus (Sw.) H. A. Crum. and L. E. Anderser{5)

Galagu Mountain, 2,000 m a.s.l.,, sub. oederiand var.condensata(Matouschek,
1905); Aria Zimbrului, 1,108 m a.s.l., leg. A. Comalet. A. Boros, suBartramia (Beres,
1983).

Plagiothecium curvifolium Schlieph. ex Limpr: (32)

Corongs, leg. M. Péterfi, Vinului Valley, 1,200-1,300 msd., leg. A. Boros, suP.
roseanunm(Boros and Vajda, 1967); Pietrosul Rodnei NatuesdRve $tefureac, 1983Db).

Plagiothecium denticulatum (Hedw.) Schimp: (32)

Pietrosul Rodnei (Hazslinszky, 1866; Hazslinszk868); Ineu Mountain, 2,250 m
a.s.l.(Breidler, 1890b).

Plagiothecium laetum Schimp.- (32)

Lala Valley, sub fo.vulgaris (Stefureac, 1938); Pietrosul Rodnei (Boros, 1951);
Vinului Valley, leg. M. Péterfi, sub fdenellum(Boros, 1951).

Plagiothecium neckeroideum Schimp.- (32)

Pietrosul Peak, 08.VI11.1948, leg. and detSlefureac [BUCAB6424.

Plagiothecium succulentum (Wilson) Lindb.- (32)

Vinului Valley, 750 m a.s.l. leg. C. Papp (Papp4@9Boros, 1951); Vinului Valley,
leg. L. Felféldy (Boros and Vajda, 1967).

Plagiothecium undulatum (Hedw.) Schimp- (32)

Rebra Valley, Parva (Rebra Valley), Fundul RebrasaBi Valley - Rebra Valley,
Valea lui Drage Brook (Coldea, 1990); Prislop (Warnstorf, 1895jnMui Valley, leg. L.
Felféldy (Boros and Vajda, 1967); Pietrosul Roddature ReserveStefureac, 1983b).

Plasteurhynchium striatulum (Spruce) M. Fleisch. (6)

Vinului Valley, leg. A. Boros, suEurhynchium striatunfBoros and Vajda, 1967).

Platydictya jungermannioides (Brid.) H. A. Crum -(32)

Puzdra Mountain, 1,500-1,700 m a.s.l., leg. A. BomubAmblystegium{Boros and
Vajda, 1967); Pietrosul Rodnei Nature Reserve fsublystegiungStefureac, 1983b).

Platygyrium repens (Brid.) Schimp.- (36)

Rodna Mountains (Warnstorf, 1895).

Pleurozium schreberi (Willd. ex Brid.) Mitt. - (21)

Pietrosul Rodnei, 2,270-2,280 m a.s.l., leg. and @eStefureac $tefureac, 1952);
Bila Glacial Ring, 1,650-1,670 m a.s.l., 14.VII8® Gajei Saddle, 1,700 m a.s.l.,
11.VIII.1983, Zinoaga de Jos, 1,650 m a.s.l., 28.VI.1981, JredBatranei, 1,670 m a.s.l.,
25.V1.1981 (Coldea and Pinzaru, 1986); Rebra, 2/00@a.s.l.,, 17.VII.1977, Ineu, 2,100 m
a.s.l., 17.VI1.1982, assSoldanello hungaricae-Salicetum kitaibelian@eldea 1985 (Coldea,
1985); Galau Peak, Pietrosul Mare Peak, Ineu Peak, Anidlare Peak, Puzdra MidPasture,
Pietrosul Mare Reserve, Picorului Agudui, Fundul Rebrei, Negrileasa - Agié Mare
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Valley, Piatra Neagdr - Pietrosul Reserve, Gaiu Valley - Rebra Valley, Repedea Valley -
Faa Gatinului, Izvorul Mare, Znoaga de Jos Glacial Ring, Lala Valley, Blscu Glacial
Ring - Livezi, Puzdrele Peal§tiol, Gargilau Peak, Corongul Mare Peak, Rei Peak,
Momaia Peak, Aniailui Valley - Cepelor Basin, Piatra Reat&#®ietrosului, Znoaga Mare
Glacial Ring, Rebra Peak (Coldea, 1990); Lala WalkubHypnum(Stefureac, 1938); Lala
Lake Stefureac, 1958a).

Pogonatum aloides (Hedw.) P. Beauw (33)

Zanoaga de Jos, 1,537 m a.s.l., leg. A. Coman, dBofos (Berg, 1983).

Pogonatum urnigerum (Hedw.) P. Beauv. (33)

Pietrosul Rodnei, 2,260 m a.s.l., leg. and deSté&tureac §tefureac, 1952Stefureac
1963b); Corongi, Lala Lake, 2,200 m a.s.l., GalaMountain, 2,000 m a.s.l., sub vaumile
(Matouschek, 1905; Bihadi and Dumitru, 1998); Prislop (Warnstorf, 1895); d.afalley
(Stefureac, 1938) between Taul Mic andagmara, VIIL.1937, leg. and det. Btefureac
(Stefureac, 1945); #hoaga de Jos, 1,537 m a.s.lztBna, 1,407-1,650 m a.s.l., leg. A.
Coman, det. A. Boros (Beyel983).

Pohlia annotina (Hedw.) Lindb.- (27)

Rodna Mountains, leg. and det.Skefureac $tefureac, 1963b).

Pohlia cruda (Hedw.) Lindb.- (27)

Corongi, Galgu Mountain, 2,000 m a.s.l., sMdebera(Matouschek, 1905tefureac,
1963b); Ineu Mountain, 2,250 m a.s.l., sWebera(Breidler, 1890b); Ineu, leg. Dérfler
(Breidler, 1890aStefureac, 1963b); Lala LakeStefureac, 1963b); Pietrosul Peak, 2,260 m
a.s.l.,, 31.VIII.1983, 2,280 m a.s.l., 4.1X.1982g.laand det. TStefureac $tefureac, 1986c¢);
lezerul Pietrosului, as&riophoretum scheuchzefColdea and Bmadi, 1980; Coldea et al.,
1997); Pietrosul Rodnei below Piciorul Mdui, 07.VII1.1948, leg. and det. TStefureac
[BUCA B6204; Pietrosul Peak, 07.VI111.1948, leg. and detStefureac [BUCAB6203.

Pohlia drummondii (Mall. Hal.) A. L. Andrews- (27)

Lala Lake, 1,900-2,250 m a.s.l., leg. and deSt&fureac $tefureac, 1963b); between
Taul Mic and Sarisoara, sulP. commutatgStefureac, 1945); Pietrosul Peak, 2,260 m a.s.l.,
31.VIIL.1983, 2,280 m a.s.l., 4.1X.1982, leg. anek.dT. Stefureac $tefureac, 1986¢); Ineu
Peak, 22.VIII.1937, leg. and det. Stefureac, sul. commutat§BUCA B6203.

Pohlia elongata Hedw.- (27)

Pietrosul Rodnei, sub¥/ebera(Hazslinszky, 1866; Hazslinszky 1868; Hazslinszky
1885;Stefureac 1963b). Vinului Valley, GalaPeak (Boros, 1951);

Pohlia filum (Schimp.) Martensson(27)

Rodna Mountains, leg. and det. Stefureac, subP. gracilis (Stefureac, 1963b;
Nidisan and Chercke2002).

Pohlia longicolla (Hedw.) Lindb.- (27)

Pietrosul Rodnei, subNebera (Hazslinszky, 1866; Hazslinszky, 1868); Gala
Mountain, 2,000 m a.s.l., sulVebera (Matouschek, 1905;Stefureac, 1963b); Gaia
Mountain, 1,800-1,900 m a.s.l. (Boros and Vajd#& 7A9Pietrosul Rodnei Nature Reserve, sub
P. longicollis (Stefureac, 1983b); Pietrosul Rodnei, 08.VI111.1948g.1and det. TStefureac,
subP. longicollis[BUCA B6213.

Pohlia ludwigii (Spreng. ex Schwagr.) Broth(27)

Rodna Mountains, leg. and det. Stefureac $tefureac, 1963b), Bulescu Mare,
1,880-1,890 m, 7.1X.1979, asRoo supinae-Cerastietum cerastioidiS6yr, 1954) Oberd.
1957chrysosplenietosum alpind@eoldea 1985 (Coldea, 1985); Rebra Peak (Cold€¥))19
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Pohlia nutans (Hedw.) Lindb.- (27)

Galau Mountain, 2,000 m a.s.l.,, sWebera nutanyar. strangulata(Matouschek,
1905; Stefureac 1963b); Rodna (Breidler, 1898Q&efureac 1963b); Pietrosul Rodnei, 2,260-
2,280 m a.s.l., 7.VIIL.1948, leg. and det. Jtefureac $tefureac, 1952Stefureac, 1971);
lezerul Pietrosului (Coldea, 1990); Lala Valleybsuar.strangulata(Stefureac, 1938).

Pohlia obtusifolia (Vill. ex Brid.) L. F. Koch- (27)

Rodna Mountains, leg. and det.Skefureac, sul. cucullata(Stefureac, 1963b).

Pohlia proligera (Kindb.) Lindb. ex Broth- (27)

Rodna Mountains, leg. and det.Skefureac $tefureac, 1963b; Pinadi, 1968).

Polytrichastrum alpinum (Hedw.) G. L. Sm: (33)

Pietrosu and Ineu, suPolytrichumalpinumvar. affine (Baumgarten, 1846); Pietrosul
Rodnei, suPogonatun{Schur, 1866; Hazslinszky, 1866; Hazslinszky, 1888s, 1878; Pax,
1898; Pimadi and Dumitru, 1998); Ineu Mountain, 2,250 m a.silihPogonatum(Breidler,
1890b); Pietrosul Rodnei, the edge of Pietrosu Lake stones, 2,260-2,290 m a.s.l.,
7.VII.1948, leg. and det. TStefureac, sulPolytrichum [BUCA B6229 (Stefureac, 1951,
Stefureac, 1952Stefureac 1967aStefureac 1971Stefureac 1977Stefureac 1979); between
Taul Mic and Sarisoara, VIII.1937, leg. and det. Btefureac, subPolytrichum (Stefureac,
1945); Ineu, 2,000-2,200 m a.s.l., GalaMountain, 2,000 m a.s.l., suBolytrichum
(Matouschek, 1905; Bhadi and Dumitru, 1998); Ineu (Gyorffy, 1911;aRlach and Dumitru,
1998); Pietrosul Rodnei, 1,400-1,500 m a.s.l.,dPidiMosului, Inau, Rau Glacial Ring, sub
Polytrichum(Stefureac, 1958a); Lala Lake, 1,900-2,250 m aled.,and det. TStefureac, sub
Polytrichum (Stefureac, 1963b); Bila Glacial Ring, 2,030-2,120am.l., 14.VII.1985, Inewu
Peak, 2,100 m a.s.l., 15.VIII.1985, Lala Glaciahdgi15.VI111.1985, Ineu Peak, 2,100 m a.s.l.,
15.VI11.1985, Piciorul Plgcutei, 2,050 m a.s.l., 14.VI1.1985, suolytrichum (Coldea and
Pinzaru, 1986); Rebra, 2,100 m a.s.l.,, 17.VI.19%Pdzdra, 2,120 m a.s.l., 15.VII.1982,
Aniesu Mare, 2,050-2,080 m a.s.l., 17.VII.19825r@lau, 2,060-2,110 m a.s.l., 19.VII.1982,
Clailor Peak, 2,050 m a.s.l., 20.VI.1982, PietrosaldRei, 2,270 m a.s.l., 3.VII.1982, Ineu,
2,100 m a.s.l., 17.VIII.1982, asSoldanello hungaricae-Salicetum kitaibelian@eldea 1985,
subPolytrichum(Coldea, 1985); Puzdra Peak, AnieMare Peak, Piatra AlbPeak, Znoaga
Mare - Pietrosul, Anigul Mic Peak, Pietrosul Mare Peak, AiPeak, Piciorul Gatalui,
Corongs Peak, Gala Glacial Ring, Grgalau Peak, Glilor Peak, Ineu Peal§aua Grgalau -
Galau, Galau Peak,Saua Galaului, Cormaia Peak, €a Valley, Faga Gatinului, Colisel,
Rabla Peak, Omul Peak, CoropdiMare, Pietrosul Mare -ahoaga Mié Peak, Fe Varful
Rebra, Bubiescu, Saua Anig@ - Galau, Buhiiescu Glacial Ring, Gropile Glacial Ring,
Batranei Brook,Tapului Peak - Cormaia Valley, Pudra Mieastre, suPolytrichum(Coldea,
1985; Coldea 1990); Pietrosul Peak, 2,260 m aXllVII.1983, 2,280 m a.s.l., 4.1X.1982,
leg. and det. TStefureac, sulPolytrichum (Stefureac, 1986c¢); Piciorul Malui, 1,698-1,936
m a.s.l., leg. A. Coman, 20.VII.1950, det. A. BaresbPolytrichum (Plamadi and Dumitru,
1998); Zinoaga, 1,456-1,506 m a.s.l, leg. A. Coman, 299841 det. A. Boros, sub
Polytrichum (Plamadi and Dumitru, 1998); Piciorul Maoilui, 1,936 m a.s.l., leg. A. Coman,
det. A. Boros, sulolytrichum(Beres, 1983);Saua below Golgota, leg. G. Coldea, 26.V.1981,
det. E. Pimadi, subPolytrichum(Plamacd and Dumitru, 1998).

Polytrichastrum formosum (Hedw.) G. L. Sm: (33)

Rebra Valley, Parva, subolytrichum(Coldea, 1990); Aria Zimbrului, 1,103 m a.s.l.,
leg. A. Coman, det. A. Boros, s@lytrichum(Bere;, 1983).
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Polytrichastrum pallidisetum (Funck) G. L. Sm: (33)

Corongs Mountain, subPolytrichum (Baumgarten, 1846; Schur, 1866; Fuss, 1878;
Hazslinszky, 1885; Bimadi and Dumitru, 1998); Ineu Peak, sBolytrichum (Papp, 1967;
Plamadi and Dumitru, 1998).

Polytrichastrum sexangulare (Brid.) G. L. Sm- (33)

Rodna Mountains, suPolytrichum (Baumgarten, 1846; Schur, 1866aRadi and
Dumitru, 1998); Ineu Valley, 1,600-2,100 m a.sdyb Polytrichum (Stefureac, 1945);
Pietrosul Rodnei, the edge of lezer Lake, on ston&411.1948, leg. and det. Btefureac, sub
Polytrichum [BUCA B6299 (Stefureac, 1951Stefureac 1957bStefureac 1971 Stefureac
1986a; Pimadi and Dumitru 1998); Lala Lake, 1,900-2,250 m a.ke§. and det. TStefureac,
sub Polytrichum norvegicungStefureac, 1963bStefureac 1963a); Anjall Mare Peak, 2,000
m a.s.l., 17.VII.1975, suPolytrichum norvegicunfPlaimacdi and Coldea, 1982); Bila Glacial
Ring, 8.VII1.1981, 14.VII.1985, Lala Mit Glacial Ring, 15.VII1.1985, suliPolytrichum
(Coldea and Pinzaru, 1986); Pietrosul Mare PealiraReeak, Anigul Mare Peak, Omul Peak,
Gargalau Valley, Saua Cga-Omu, Piatra Alb, Bila Glacial RingSaua Puzdra - Anig Galgu
Peak, Coasta Net&d Ineu, Buliiescu Mic, Momaia Peak, #&jilau Peak, 2,000-2,080 m
a.s.l., 19.VI1.1982, Buiiescu Mare, 2,080 m a.s.l., 24.VI.1967, Puzdraeduli Mare, 1,800
m a.s.l., 27.VI.1976, Bulescu 2,120 m a.s.l.,, 8.VII.1979, Ineu Peak, 2,180a.s.l.,
15.VIIl.1982, Galau Peak 1,880 m a.s.l., 18.VI.1982, asSoldanello hungaricae-
Ranunculetum crenattoldea 1985, Coasta NefedIneu, 2,010-2,020 m a.s.l., 8.VII1.1981,
Buhaiescu Mare, 1,880-1,890 m, 7.1X.1979, d8s0 supinae-Cerastietum cerastioid@&oyr,
1954) Oberd. 195¢hrysosplenietosum alpindeoldea 1985, suBolytrichum(Coldea, 1985;
Coldea, 1990, Coldea et al. 1997); Puzdra Mountgif)0-2,000 m a.s.l., leg. A. Boros, sub
Polytrichum (Boros and Vajda, 1967; #hadi and Dumitru 1998); Pietrosul and Agug
Mare, 2,000 m a.s.l., leg. G. Coldea, 19.VII.19F&t. Pimadi E., subPolytrichum(Plamacd
and Dumitru, 1998); Pietrosul Rodnei Nature Resétefureac, 1983b).

Polytrichum commune Hedw.- (33)

Bila Glacial Ring - Piciorul Pkeutei, 1,600 m a.s.l., 14.VIII.1985, Bila Glacial Rjng
1,490-1,670 m a.s.l., 14.VIII.1985, Lala Valley530-1,600 m a.s.l.,, 15.VII1.1985, Preluca
Frumoli-Golgota, 1,550 m a.s.l., 28.VI.1981, Jrimayd Batranei, 1,670 m a.s.l., 25.V1.1981
(Coldea and Pinzaru, 1986); Prislop (Warnstorf,5)8%Rotunda - PreluciStiol, Piciorul
Galaului, Galau Glacial Ring - Izvorul Fantanii, Puzdra Mare, égil Mare Glacial Ring,
Piatra Rea - Runcigtiol, Fundul Rebrei, Negrileasa - Angid Mare Valley, Jneamul
Batranei, Runcigtiol, Gusatu Valley - Rebra Valley, Valea lui DragBrook, Zinoaga de Jos,
Hotarului Valley -Pietrosu Reserve, CoraqugiMic, Repedea Valley - Fa Gitinului, Izvorul
Mare, Piatra Neagr- Pietrosu Reserve, Preluca Frumoli - Golgotingaga de Jos Glacial
Ring, Lala Valley, Jnedpul Batranei (Coldea, 1990); Ineu,adl Mic (Stefureac, 1945;
Stefureac, 1952).

Polytrichum juniperinum Hedw.- (33)

Pietrosul Rodnei (Hazslinszky, 1868); Golgota Pda&asta Neted Aniesul Mare
Peak,Saua Grgalau - Galau, Omul Peak, Buliescu Glacial Ring - Livezi, Gala Peak,
Rebra Valley, Anigul Mic Peak, Piatra Rea, Puzdra MicFga Pietrosului, Negoiescu,
Corongsul Mare, Bila Glacial Ring - Ineu, Rabla Peak (@G&d1990); Lala ValleyStefureac,
1938); Lala Lake tefureac, 1958a); Aria Zimbrului, 1,107 m a.s¢g.l A. Coman, det. A.
Boros (Berg, 1983).
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var.alpinum Schimp.

Pietrosul Rodnei, the edge of Pietrosu Lake, onextp2,260 m a.s.l., 7.VI11.1948, leg.
and det. TStefureac $tefureac, 1952; Bmacdh and Dumitru 1998)Saua below Golgota, leg.
G. Coldea, 26.V.1981, det.dphach E. (PEmadi and Dumitru, 1998);

Polytrichum piliferum Hedw.- (33)

Lala Valley Stefureac, 1938); lezerul Pietrosului Lake, 08.\11948, leg. and det. T.
Stefureac [BUCA B6295].

Polytrichum strictum Menzies ex Brid: (33)

Pietrosul, Ineu, sulPolytrichum alpestrgSchur, 1866; Fuss 1878); Pietrosul Peak,
2,260-2,290 m a.s.l., leg. $tefureac 1948%tefureac, 1952Stefureac 1967&a5tefureac 1968;
Stefureac 1977Stefureac 1971Stefureac 1986bStefureac 1979); Lala Lake, 2,200 m a.s.l.
(Matouschek, 1905); Lala Glacial Ring, 1,800 mla.$1.VI1.1985, Lala Valley, 1,640-1,730
m a.s.l,, 14.VII.1985 (Coldea and Pinzaru, 1988)ol, Puzdra Mid&, Piciorul Galaului,
Puzdra Mare, Lala Glacial Ring, Negoiescu Mare P@gddea, 1990), Bila-Lala Plateau,
1,500 m a.s.l., sulP. stefureacii (Plamadi and Dumitru, 1998); Pietrosul Rodnei Nature
Reserve §tefureac, 1983b; #isan and Chercile2002); Ineu Peak, leg. and detStefureac,
16.VII1.1948 [BUCA B6302].

Pseudobryum cinclidioides (Huebener) T. J. Kop.(31)

Rodna Mountains, suMnium (Stefureac, 1967aStefureac, 1967b; Rinadi, 1977;
Orbén, 1975); Pietrosul Rodnei, 07.VI11.1948, lagd det. T Stefureac, suiMnium [BUCA
B5884.

Pseudoleskea incurvata (Hedw.) Loeske (24)

Corongs, sub P. atrovirens (Baumgarten, 1846; Schur 1866; Hazslinszky 1866;
Hazslinszky 1868; Fuss 1878; Hazslinszky 1885)uIn€inului Valley, 1,800 m a.s.l.,
8.VII.1918, leg. M. Péterfi, det. C. Papp, dudscuraea atrovirengBrid.) Kindb. [FRE1626
(Borza, 1938; Borza and Nyarady, 1940); PietrosakPdeg. and det. TStefureac,
7.V111.1948, subP. atrovirensBUCA B6343

Pseudoleskea radicosa (Mitt.) Macoun and Kindb- (24)

Corongs (Schur, 1866).

Pseudoleskeella nervosa (Brid.) Nyholm- (24)

Ineu Mountain, subheskegBreidler, 1890Db).

Pterigynandrum filiforme Hedw.- (35)

Corongi, Galau Mountain, 2,000 m a.s.l. (Matouschek, 1905); IMauntain, 2,200
m a.s.l.(Breidler, 1890b); Pietrosul Rodnei, Valea Piet#pasVIIl.1948, leg. and det. T.
Stefureac [BUCAB650Q.

Ptychodium plicatum (Schleich. ex F. Weber and D. Mohr) Schimf24)

Galau Mountain, 2,000 m a.s.l. (Matouschek, 1905; P4&&8; Boros and Vajda,
1967); Pietrosul Rodnei Nature Reserve, lsetbcuraegStefureac, 1983b).

Pylaisia polyantha (Hedw.) Schimp- (22)

Rodna(Breidler, 1890b).

Racomitrium affine (F. Weber and D. Mohr) Lindb.(18)

Pietrosu, 2,150 m a.s.l., led.. Coman, detA. Boros, subR. heterostichunvar.
gracilescengBeres, 1983).

Racomitrium canescens (Hedw.) Brid.- (18)

Pietrosul Rodnei, Valea Pietraas/.VII1.1948, leg. and det. TStefureac [BUCA
B6574.
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Racomitrium fasciculare (Hedw.) Brid.- (18)

Pietrosul Rodnei, 2,260-2,290 m a.s.l., leg. and deStefureac $tefureac, 1952;
Stefureac, 1977 Stefureac, 1971); Ro Peak, 28.VIII.1937 Stefureac, 1958b); Pietrosul
Rodnei Nature ReserveStéfureac, 1983b); Pietrosul Rodnei, 08.VIII.1948g.l and det.
Stefureac T. [BUCAB1489.

Racomitrium heterostichum (Hedw.) Brid.- (18)

Vinului Valley, 700 m a.s.l., Gala Mountain, 2,000 m a.s.l. (Matouschek, 1905);
Pietrosul Rodnei, 2,150 m a.s.l.,, leg. O. Hanasizsiajnady, A. Coman (Boros and Vajda,
1967).

Racomitrium lanuginosum (Hedw.) Brid.- (18)

Pietrosul Rodnei (Hazslinszky, 1866; Hazslinszi868; Hazslinszky 1885); Pietrosul
Peak, 2,260-2,290 m a.s.l., 7.VII1.1948 leg. antd @eStefureac [BUCAB6599 (Stefureac,
1952; Stefureac, 1967aStefureac, 1968Stefureac, 1977Stefureac, 1971Stefureac, 1986a;
Stefureac, 1986b); Ineu, leg. and det. A. Boros, Rabomitrium hypnoidegGyorffy, 1943);
Ineu, 2,000-2,200 m a.s.l., Lala Lake, 2,200 ml.g8latouschek, 1905); Piciorul Gaildui,
Galau Peak, Anigul Mare Peak (Coldea, 1990); Ineu Mountain, 2,25@&.s1l. (Breidler,
1890b); Pietrosu, 2,150 m a.s.l., lé&g.Coman, detA. Boros, sulR. hypnoide¢Beres, 1983);
Pietrosul Rodnei Nature Reser&dfureac, 1983b).

Racomitrium sudeticum (Funck) Bruch and Schimp(18)

Galau Mountain, 2,000 m a.s.l. (Matouschek, 1905); Dd#dley (Stefureac, 1938);
Ineu Mountain, 2,250 m a.s(Breidler, 1890b); Pietrosul Rodnei, 2,150 m a.4dg. A.
Coman (Boros and Vajda, 1967); Valea Pietipd948, leg. T Stefureac (Racovi, 1963);
Pietrosu, 2,156 m a.s.l., lef. Coman, detA. Boros (Berg, 1983); Pietrosul Rodnei Nature
Reserve §tefureac, 1983b).

Rhabdoweisia fugax (Hedw.) Bruch and Schimp(37)

Ineu, 2,000-2,200 m a.s.l. (Matouschek, 1905).

Rhizomnium magnifolium (Horik.) T. J. Kop- (10)

Pietrosul Rodnei, 07.VIII.1948, leg. and det. Stefureac, subMnium punctatum
Hedw. var.elatumSchimp. [BUCAB5914.

Rhizomnium punctatum (Hedw.) T. J. Kop- (10)

Aniesul Mic Valley, Cildarea Buhbiescu - Livezi, Livezi, Puzdra Peak, Cailor
Mountain, Pietrosul Nare Peak, Parva (Rebra VallgyhMnium (Coldea, 1990); Prislop, sub
Mnium (Warnstorf, 1895; Orban, 1975).

Rhytidiadelphusloreus (Hedw.) Warnst. {21)

Rodna Mountains, sultdypnum (Hazslinszky, 1885; Schur, 1866; Fuss, 1878);
Pietrosul Rodnei Nature Resen&gfureac, 1983b).

Rhytidiadel phus squarrosus (Hedw.) Warnst- (21)

Puzdra Peak, Cailor Mountainabaga Mare, Butiescu Glacial Ring - Livezi,
Pietrosul Mare Peak (Coldea, 1990); Lala Valley ldylocomium squarosuwar. calvescens
(Stefureac, 1938); below Piciorul Molui, 7.V111.1948, leg. and det. TStefureac [BUCA
B6661].

Rhytidium rugosum (Hedw.) Kindb.- (38)

Vinului Valley, subHylocomium(Matouschek, 1905); Turnu Ra 1,834 m a.s.l., leg.
A. Coman, det. A. Boros (Beye1983); Pietrosul Peak, 7.VIII.1948, leg. and detStefureac
[BUCA B6679.
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Sanionia uncinata (Hedw.) Loeske (1)

Rodna Mountains, sudypnum(Matouschek, 1905); Prislop, sttypnum(Warnstorf,
1895); Vinului Valley, 21.VIII.1923, leg. A. Borzadet. C. Papp, sulbdrepanocladus
unicinatusfo. plumosa[FRE 1413 (Borza, 1936; Borza and Nyarady, 1940); Lala Lake
1,900-2,250 m a.s.l., leg. and det. Stefureac, subDrepanocladus(Stefureac, 1963b);
Pietrosul Mare, leg. and det. Stefureac, 2,260-2,280 m a.s.l., ddkepanocladugStefureac,
1952; Stefureac 1977)Saua Anigului, Pietrosul Mare Peak, Anigl Mare Peak, 2,100 m
a.s.l.,, 15.VII.1982, assSoldanello hungaricae-Ranunculetum cren@ldea 1985Saua
Anies, 1,770 m a.s.l.,, 23.1X.1982, ad300 supinae-Cerastietum cerastioidiSoyr, 1954)
Oberd. 1957chrysosplenietosum alpinagoldea 1985 Puzdra, 2,120 m a.s.l., 15.VI1.1982,
ass.Soldanello hungaricae-Salicetum kitaibelian@eldea 1985, subrepanocladugColdea,
1985; Coldea 1990; Coldea et al.,, 1997); Lala Walleub Drepanocladus uncinatusar.
plumosum(Stefureac, 1938); dul Mic, sub Drepanocladus uncinatugStefureac, 1945);
Pietrosul Peak, 2,260 m a.s.l.,, 31.VII.1983, 2,280a.s.l.,, 4.1X.1982, leg. and det. T.
Stefureac, sulDrepanocladus uncinatus. plumulosa(Stefureac, 1986c¢).

Schistidium apocarpum (Hedw.) Bruch and Schimp.(18)

Ineu Mountain, 2,200 m a.s(Breidler, 1890b).

Schistidium confertum (Funck) Bruch and Schimp(18)

Lala Valley, sulGrimmia apocarpavar. confertafo. pruinosa(Stefureac, 1938).

Schistidium rivulare (Brid.) Podp- (18)

Lala Valley, subGrimmia alpicolavar. rivulare (Stefureac, 1938); Pietrosu Peak,
07.VII1.1948, leg. and det. Btefureac, sulésrimmia alpicolavar.rivulare [BUCA B6349.

Schistostega pennata (Hedw.) F. Weber and D. Mohi(39)

Vinului Valley, leg. and det. K. Demeter, s@ osmundaceéBorza, 1921; Igmandy
1943; Stefureac 1957a); Vinului Valley, leg. E.dadi, 4.VI.1963 (Pimadi and Dumitru,
1998); Pietrosul Rodnei Nature Resergtefureac, 1983b; #tlisan and Chercle2002).

Sciuro-hypnum plumosum (Hedw.) Ignatov and Huttunen(6)

Vinului Valley, 700 m a.s.l., suBrachytheciun{Matouschek, 1905).

Sciuro-hypnum populeum (Hedw.) Ignatov and Huttunen(6)

Izvorul lui Draga, leg. A. Coman, det. A. Boros, sBibachytheciun{Bere;, 1983).

Sciuro-hypnum starkei (Brid.) Ignatov and Huttunen(6)

Corongs, subBrachytheciumMatouschek, 1905).

Scorpidium revolvens (Sw. ex anon.) Ruberg9)

Lala Mica, 1,900 m a.s.l, subrepanocladus(Stefureac, 1979); Pietrosul Rodnei
Nature Reserve, subrepanocladugStefureac, 1983b).

Seligeria recurvata (Hedw.) Bruch. and Schimp(40)

Vinului Valley and Corongi Mountain, leg. M. Péterfi (Boros and Vajda, 1967;
Plamadi and Dumitru, 1998; Orban, 1974).

Sphagnum capillifolium (Ehrh.) Hedw- (41)

Pietrosul Rodnei, su8. acutifolium(Hazslinszky, 1866; Hazslinszky, 1868); Pietrosul
Peak, 2,260-2,290 m a.s.l., 7.1X.1948, legStefureac, suls. acutifoliumandS. nemoreum
[BUCA B686] (Stefureac, 1952;Stefureac, 1967a;Stefureac, 1968;Stefureac, 1977;
Stefureac, 1971Stefureac, 1986bStefureac, 1979); Gaa Mountain, at Lake, 2,000 m a.s.l.,
subS. acutifoliumvar. viride Warnst. (Matouschek, 1905); Lala Glacial Ring, 0,80 a.s.l.,
11.VIIL.1985, Lala Valley, 1,640-1,730 m a.s.l.,.\t41.1985, Galau Peak, 1,800-1,850 m
a.s.l.,, Negrioasa Peak, 1955, leg. A. Nyarady,SutemoreunfStefureac, 1978; Rimadi and
Dumitru, 1998; Coldea and Pinzaru, 1986); @aReak, Puzdrele Peak, Puzdra Mare - Izvorul
Fantanii, Puzdra Mig Piciorul Galaului, Galgu Glacial Ring - I1zvorul Fantanii, Puzdra Mare,
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Piciorul Aniesului, Stiol, Lala Glacial Ring, Negoiescu Mare Peak, Golgota Peak , Bila Glacial
Ring - Ineu (Coldea, 1990); Lala Valley, s& acutifolium(Stefureac, 1938); In& Lala
Valley, 1,200 m a.s.l., Pietrosul Rodnei, Piciorulgdlai, northen slope, 1,650 m a.s.l., below
Pietrosu Peak, 2,200-2,300 m a.s.l., Subacutifolium(Stefureac, 1958a); Pietrosul Rodnei
Nature Reserve, sub S. capillifoliy§tefureac, 1983b).

Sphagnum centrale C. E. O. Jensen - (41)

Buhdescu Glacial Ring, 7.1X.1979, leg. G. Coldea, det. EmRAUda (Plamada and
Dumitru, 1998); Rebra Peak (Coldea, 1990).

Sphagnum cuspidatum Ehrh. ex. Hoffm. - (41)

Stiol, 15.VII1.1983, leg. G. Coldea, det. E.aRlada (Plimada and Dumitru, 1998);
Stiol (Coldea, 1990).

Sphagnum compactum Lam. and DC. - (41)

Lala Lake, incl. sub vasubsquarrosunwarnst. and fosubmersunfLimpr.) Warnst.
(Stefureac, 1958a; Rihada and Dumitru, 1998); Lala Mic (Stefureac, 1958a; Coldea and
Pinzaru, 1986; Bimada and Dumitru, 1998)Stiol, 19.VI.1975, leg. G. Coldea, det. E.
Plaimada (Plimadaand Dumitru, 1998)stiol, 1,850 m a.s.l., 16.VII.1975, ag3arici dacicae-
Drepanocladetum exannulat@mscaiu et al., 1971 (Coldea et al., 1977).

Sphagnum fallax (H. Klinggr.) H. Klinggr. - (41)

Rotunda - Preluci, il (Coldea, 1990).

Sphagnum fimbriatum Wilson - (41)

Pietrosul Rodnei (Hazslinszky, 1885aRkadaand Dumitru, 1998; Péterfi, 1904).

Sphagnum fuscum (Schimp.) H. Klinggr. - (41)

Indu, Lala Lake, 1,950 m a.s.Ktefureac, 1958a).

Sphagnum girgensohnii Russow - (41)

Lala Lake, 2,200 m a.s.l.,, sub vatachyodesRussow (Matouschek, 1905); Ineu,
8.VIII.1918, leg. M. Péterfi, sub vastachyodedo. alpina [BRHE 59] (Gyorffy and Péterfi,
1919); Pietrosul Rodnei, 2,280 m a.s.l., leg. and de§tefureac §tefureac, 1952); Negrioasa
Peak, 1955, leg. A. Nyaradtéfureac, 1978; Bmada and Dumitru, 1998); Lala Valley,
1,580-1,600 m a.s.l.,, 15.VIII.1985, Preluca Frumoli-Golgota, 1,550 m a.s.l., 28.VI.1981,
Jneapnul Batranei, 1,670 m a.s.l., 25.V1.1981 (Coldea and Pinzaru, 1986); Picioruuinje
Gusatu Valley - Rebra Valley, Valea lui Dragd@rook, Stiol, Preluca Frumoli - Golgota,
Zanoaga de Jos Glacial Ring, Jn&ayl Batranei, Galeu Peak (Coldea, 1990); lezerul Lake,
below Pietrosul Peak, 2,200-2,300 m a.s.l., incl. sub gracilis Grav. and varrobustum
Warnst., Lala Lake Stefureac, 1958aStefureac, 1977); Pietrosul Rodnei Nature Reserve
(Stefureac, 1983b); lezerul Pietrosului Lake, 07.VI111.1948, leg. and de&tefureac [BUCA
B6933]; Pietrosul Peak, 08.VII1.1948, leg. and deSt&fureac [BUCA B6934B6935].

Sphagnum magellanicum Brid. - (41)

Stiol, Puzdra Mi@, Puzdra Mare (Coldea, 1990).

Sphagnum quinquefarium (Braithw.) Warnst: (41)

Rosu Valley, 750 m a.s.l., 7.VIIl.1918, leg. M. Péterfi, sub waridis [BRHE 86]
(Gyorffy and Péterfi, 1919); Gala Peak, 1,800-1,850 m a.s.l., 1955, leg. A. Nyarady
(Stefureac, 1978; RBmadaand Dumitru, 1998); Pietrosul Rodnei, 1,400-1,500 m a.s.l., Piciorul
Mosului, Inau, Roy Glacial Ring, Lala Lake, incl. vawiride (Stefureac, 1958a); Pietrosul
Rodnei, 7.VI111.1948, leg. and det. Tteureac [BUCA B6995].
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Sphagnum rubellum Wilson - (41)

Pietrosu Lake, Ineu Lake, Lala Vallegtéfureac, 1958a; Bnadi and Dumitru,
1998); Izvorul Cailor, 1955, leg. A. Nyarad§téfureac, 1978; Rinaci and Dumitru, 1998);
lezerul Pietrosului Lake, 07.VI111.1948, leg. and.de Stefureac [BUCAB7014.

Sphagnum russowii Warnst.- (41)

Ineu Mountain, Lala Lake, 13.VII1.1918, leg. M. B#ét, subS. robustunvar. poecila
[BRHE 64] (Gyorffy and Péterfi, 1919); Pietrosul Peak, 228 a.s.l., leg. TStefureac 1948,
subS. robustunvar. purpurascengStefureac, 1952); Gaja Mountain, at Lake, 2,000 m a.s.l.,
sub var.purpureumRussow (Matouschek, 1905); GaldPeak, 1955, leg. A. Nyarady, s8b
robustum(Stefureac, 1978; BRimadi and Dumitru, 1998)Stiol, 1,850 m a.s.l., 16.VII.1975,
ass.Carici dacicae-Drepanocladetum exannulataescaiu et al., 1971 (Coldea et al., 1977);
Lala Lake, Pietosul Beei, Piciorul Maului, 1,650 m a.s.l., suB. robustura.s.l. Stefureac,
1958a); Pietrosul Rodnei Nature Reser#efureac, 1983b); above Piciorului Mdui,
7.V111.1948, leg. and det. Ttefureac, suls. robustuniBUCA B7013.

Sphagnum squarrosum Crome- (41)

Corongs Mountain, subPolytrichum (Baumgarten, 1846; Hazslinszky, 1885; Fuss,
1878); Rodna (Warnstorf, 1895;aRladi and Dumitru, 1998); lezerul Peak (Fuss, 1878;
Plamadi and Dumitru, 1998).

Sphagnum subnitens Russow and Warnst,(41)

Pietrosu Peak, 2,150 m a.s.l., s8b plumosum(Stefureac, 1958a; RMnadi and
Dumitru, 1998).

Sphagnum teres (Schimp.) Angstr- (41)

Between Prislop and Poiana Rotar(@Varnstorf, 1895; Rmadh and Dumitru, 1998);
Buhiiescu Glacial Ring, 7.1X.1979, leg. G. Coldea, det.PEkmadi (Plamadi and Dumitru,
1998), Rebra Peak (Coldea, 1990).

Sphagnum warnstorfii Russow (41)

Bistrita Aurie Valley (Warnstorf, 1895; #hadi and Dumitru, 1998).

Stegonia latifolia (Schwagr.) Venturi ex Broth.(34)

Ineu Mountain, Pietrosul Rodnei, sWdeissiaand Anacalypta(Baumgarten, 1846;
Schur, 1866; Hazslinszky, 1885; Fuss, 1878).

Straminergon stramineum (Dicks. ex Brid.) Hedenas(9)

Lala Valley, leg. and det. TStefureac, subCalliergon (Stefureac, 1963b)Stiol,
Piciorul Galaului, Rebra Peak, suBalliergon (Coldea, 1990); Butiescu Valley, 1,879 m
a.s.l., leg. A. Boros, suBalliergon (Boros and Vajda, 1967); Badscu Valley, 1,879 m a.s.l.,
leg. A. Coman, det. A. Boros, s@alliergon (Beres, 1983); Pietrosul Rodnei Nature Reserve,
subCalliergon (Stefureac, 1983b).

Syntrichia montana Nees- (34)

PietrosuRodneiRepede¥alley,12.VI11.1948 leg.anddet.T. StefureagBUCA B7083.

Syntrichiaruralis (Hedw.) F. Weber and D. Mohi(34)

Ineu Mountain, sulBarbula (Breidler, 1890a); Petriceaua, 1,187 m a.s.l., keg.
Coman, det.A. Boros, subTortula (Beres, 1983); Pietrosul Rodnei, Repedea Valley,
12.VI1.1948, leg. and det. Btefureac [BUCAB708§.

Tayloria frodlichiana (Hedw.) Mitt. ex Broth. {42)

Rodna Mountains, leg. and det. $tefureac, subDissodon (Stefureac, 1963b)
Pietrosul Peak, 2,280 m a.s.l., 4.1X.1982, leg. deid T.Stefureac §tefureac, 1986¢).

Taylorialingulata (Dicks.) Lindb.- (42)

Lala Lake, 2,200 m a.s.l., subissodon splachnoide@atouschek, 1905Stefureac,
1945); Ineu, 1,600 m a.s.l., 14.VII.1924, leg.Mihldorf [FRE51Q (Borza, 1925; Borza and
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Nyarady, 1940;Stefureac 1945); Rodna Mountains, leg. and detSt€fureac $tefureac,
1963b); Lala Mid@, 1,900 m a.s.l., 26.VII.1973, leg. and det.Stefureac $tefureac, 1974;
Stefureac 1979)Stiol, 1,850 m a.s.l, 16.VI.1975, as€arici dacicae-Drepanocladetum
exannulataeBogcaiu et al., 1971 (Coldea et al., 1977); The Safldlemn Tomnatec towards
Cusca, 2,100 m a.s.l., below this saddle, 1,900 m. d&efureac, 1945); Pietrosul Rodnei
Nature ReserveStefureac, 1983b); Lala Lake, 22.VI111.1937, leg. ated. T.Stefureac [BUCA
B711Q.

Tetraphis pellucida Hedw. - (43)

Prislop (Warnstorf, 1895).

Tetraplodon angustatus (Hedw.) Bruch and Schimp.(42)

Galgu Mountain, 2,000 m a.s.l., leg. A. Boros, 22.\M1942 (Boros, 1943; Boros,
1951; Stefureac, 1955); Laptelui Peak, 1,950 m a.s.l., fegNyarady 1955, det. HNtefureac
1968 (tefureac, 1963a8tefureac, 1974); Pietrosul Rodnei Nature Rese$tefifreac, 1983b;
Nadisan and Cherclge2002).

Thuidium assimile (Mitt.) A. Jaeger (44)

Galau Mountain, 2,000 m a.s.l., Vinului Valley, stibphilibertii (Matouschek, 1905).
Rebra Valley-Ggatu Valley,Saua Galaului, subT. philibertii (Coldea, 1990).

Thuidium delicatulum (Hedw.) Schimp- (44)

PietrosulRodnei, Repedeavalley, 12.VIII.1948, leg. and det. T. Stefureac[BUCA
B7153.

Thuidium tamariscinum (Hedw.) Schimp- (44)

Corongs, Vinului Valley (Boros, 1951).

Timmia bavarica Hessl.- (45)

Izvorul Cailor, 1,800 m a.s.l.,, Puzdrea, 1,630 eg.|A. Coman (Boros and Vajda,
1967); Pietrosul Rodnei Nature Resergtefureac, 1983b; #tlisan and Chercle2002).

Tortella tortuosa (Hedw.) Limpr. -(34)

Rodna Mountains, Gaia Mountain, 2,000 m a.s.. (Matouschek, 1905); Ineu
(Stefureac, 1952); Rebra Valley-gatu Valley (Coldea, 1990); Turnu Rg 1,811 m a.s.l.,
lezer, 1,901 m a.s.l., legh. Coman, det.A. Boros (Berg, 1983); Pietrosul Rodnei,
07.VI11.1948, leg. and det. Btefureac [BUCAB7203.

var.fragilifolia (Jur.) Limpr.

Corongs (Matouschek, 1905).

Tortula hoppeana (Schultz) Ochyra (34)

Rodna Mountains, subesmatodon latifoliugBaumgarten, 1846; Hazslinszky, 1885;
Schur, 1866; Fuss, 1878); Ineu, 2,000-2,200 m.a@Gdlau Mountain, 2,000 m a.s.l., sub
Desmatodon latifoliugMatouschek, 1905).

Tortula schimperi M. J. Cano, O. Werner and J. Guer(84)

Ineu, 2,000-2,200 m a.s.l., slibsubulatavar. angustatgMatouschek, 1905).

Trichodon cylindricus (Hedw.) Schimp: (13)

Rodna Mountains, “La Poaft 1,600 m a.s.l., leg. E. I. Nyarady, s@mitrichum
tenuifolium(Papp, 1940).

Warngtorfia exannulata (Schimp.) Loeske (9)

Lala Lake, 2,200 m a.s.l., siypnum(Matouschek, 1905); Pietrosul Rodnei, 2,260-
2,280 m a.s.l., 7.VII.1948, leg. and det. Siefureac, sutbrepanocladugStefureac, 1952;
Stefureac 1967a); Lala Mi¢ 1,900 m a.s.|.Stefureac, 1979); Groapa Glaciar Ring, 1,900 m
a.s.l.,, 25.VI.1976, as<LCarici dacicae-Drepanocladetum exannulatBescaiu et al., 1971,
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below Buliescu Peak, 1,900 m a.s.l., 26.VI.1976, &mphoretum scheuchzdrib. 1912,
subDrepanocladugColdea et al., 1977); Lala Miclacial Ring, Lala Mig Lake, Lalal Mare
Lake, Izvoarele Lalei, 15.VIII.1985, subrepanocladus(Coldea and Pinzaru, 1986); Lala
Valley, leg. and det. TStefureac, sulDrepanocladugStefureac, 1963b); Pietrosul Glacial
Ring - lezer, Buliiescu Glacial RingStiol, Tarnita la Cruce, Piciorul Gafalui, Saua Gala -
Gargalau, Rebra Peak, adarea Galau - Izvorul Fantanii, subrepanocladugColdea, 1990);
lezerul Lake, sutDrepanocladus(Stefureac, 1958a); lezerul Pietrosului, aSsophoretum
scheuchzerisubDrepanocladugColdea and Bmadi, 1980; Coldea et al., 1997).

Warngorfia fluitans (Hedw.) Loeske (9)

Stiol, 1,850 m a.s.l., 16.VII.1975, asSarici dacicae-Drepanocladetum exannulatae
Boscaiu et al. 1971, subrepanocladugColdea et al., 1977).

Warngtorfia sarmentosa (Wahlenb.) Hedenas(9)

Lala Lake, 2,200 m a.s.l., leg. A. Degen, 1902, #fetMatouschek, sublypnum
(Matouschek, 1905); aul Mic below Ineu Peak, 1,600 m a.s.l., VIII.193@g. and det.
Stefureac, sulalliergon (Stefureac, 1945).

The threatened bryophytes from the Rodna MountaindNational Park

In the Rodna Mountains National Park there are tlineatened hornworts species and
38 threatened mosses species threatened (Tabsl 2).amhree specieB(xbaumia viridis
Dicranum virideand Meesia longisefaare included in th€onvention on the Conservation of
European Wildlife and Natural Habitats (Bern 19%Bg Council Directive 92/43/EEC (1992) and
Government Ordinance 57/2007.

Table 1: The list of threatened liverworts from Redna Mountains National Park (CB -
Convention on the Conservation of European Wildifed Natural Habitats, Bern 1979; DH -
Council Directive 92/43/EEC 1992; ECCB - Red DataoB of European Bryophyte4995;
OUG57 - Government Ordinance 57/2007; RO - RedofisRomanian Bryophytes, unpublished;
CR - critically endangered species, EN - endangspaties, VU - vulnerable species, R - rare
species and K - insufficiently known.

No. | Species CB | DH ECCB OUG57 | RO
1. Bucegia romanicd&adian - - R - VU
2. Cephalozia loitlesbergechiffn. - - - - EN
3. Haplomitrium hooker{(Sm.) Nees - - R - CH
4. Marsupella brevissim@Dumort.) Grolle - - - - EN
5. Moerckia blyttii(Moerch) Brockm. - - - - EN
6. Pleurocladula albescen$iook.) Grolle - - - - EN
7. Scapania brevicauli§aylor - - K - CR
8. Scapania scandic@Arnell and Buch) Macvical - - - - EN
9. Scapania verrucoskleeg - - R - VU
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Table 2: The Rodna Mountains National Park threatemosses list (CB - Convention on
the Conservation of European Wildlife and Naturabltats, Bern 1979; DH - Council Directive
92/43/EEC 1992; ECCB - Red Data Book of Europeayopmytes,1995; OUG57 - Government
Ordinance 57/2007; RO - Red list of Romanian Bryoes; V - vulnerable, R - rare, RT -
regionally threatened; CR - critically endangeie, - endangered and VU - vulnerable).

No. | Species CB [ DH| ECCB| OUG57 RQ
1. Arctoa fulvella(Dicks.) Bruch and Schimp. - - - - EN
2. Brachydontium trichode~. Weber) Milde - - R - EN
3. Brotherella lorenziangMolendo ex Lorentz) Loeske - - R - EN
ex M. Fleisch
4. Bryoerythrophyllum alpigenurfVenturi) P. C. Chen - - R - CR
5. Bryum elegandlees - - - - CR
6. Buxbaumia aphylladedw. - - RT - VU
7. Buxbaumia viridigMoug. ex Lam. and DC.) Brid. + + Y + CR
ex Moug. and Nestl.
8. Cynodontium bruntoni{Sm.) Bruch and Schimp. - - - - EN
9. Cynodontium gracilescer{f. Weber and D. Mohr) - - - - EN
Schimp.
10. | Cynodontium tenellur(Schimp.) Limpr. - - - - EN
11. | Dichodontium flavescen(®icks.) Lindb. - - - - EN
12. | Dicranella schreberiangHedw.) Dixon - - - - VU
13. | Dicranum viride(Sull. and Lesq.) Lindb. + + \% + EN
14. | Drepanocladus sendtnefSchimp ex. Mill.) Warnst - - RT - V|
15. | Fissidens osmundoidétedw. - - - - EN
16. | Grimmia elongateKaulf. - - - - VU
17. | Grimmia torquataDrumm. - - - - EN
18. | Hygrohypnum alpinunfLindb.) Loeske - - - - EN
19. | Hypnum hamulosur8chimp. - - - - VU
20. | Leptodontium styriacurdur.) Limpr. - - R - CR
21. | Meesia longisetédedw. + + R + CR
22. | Myurella julacea(Schwagr.) Schimp. - - - - VU
23. | Philonotis tomentelldMolendo - - - - VU
24. | Plagiothecium neckeroideuSchimp. - - R - EN
25. | Pohlia filum(Schimp.) Martensson - - - - CR
26. | Pohlia ludwigii (Spreng. ex Schwagr.) Broth. - - - - ViU
27. | Pohlia obtusifolia(Vill. ex Brid.) L. F. Koch - - - - VU
28. | Pohlia proligera(Kindb.) Lindb. ex Broth. - - - - VU
29. | Pseudobryum cinclidioidg#iuebener) T. J. Kop. - - - - V(|
30. | Pseudoleskea radicoglitt.) Macoun and Kindb. - - - - VU
31. | Ptychodium plicatuniSchleich. ex F. Weber and D} - - - - VU
Mohr) Schimp.
32. | Racomitrium fascicularéHedw.) Brid. - - - - EN
33. | Sphagnum fimbriaturwilson - - - - VU
34. | Sphagnum subnitef®ussow and Warnst. - - - - W40
35. | Sphagnum warnstorfiRussow - - - - EN
36. | Tayloria froelichiana(Hedw.) Mitt. ex Broth. - - RT - EN
37. | Trichodon cylindricugHedw.) Schimp. - - - - VU
38. | Warnstorfia sarmentosa (Wahlenb.) Hedenas - - - - VU
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CONCLUSIONS

In the Rodna Mountains National Park were recorfigdiverwort species, 42,9%
from the 22 liverwort species of Romanistgfanut, 2008a, 2010) and 260 moss species,
34,6% from the 750 moss species of Romania (748 espaccording Sabovljevet al., 2008).
The 351 bryophyte species of the Rodna Mountaint®nN& Park represents 36.4% from the
962 liverwort and moss species of Romasiafinut, 2008, 2010a; Sabovljevet al., 2008).

From the four hornwort species of Romania, noneliesh recorded on this area.

In the Rodna Mountains National Park there argpEties threatened on national and
international level. From thesBuxbaumia viridis Dicranum virideand Meesia longisetare
included in theConvention on the Conservation of European Wilddifel Natural Habitats (Bern
1979), the Council Directive 92/43/EEC (1992) d@advernment Ordinance 57/2007. For these
species and for Bucegia romanica, Haplomitrium hookeri, Scapania rraeosa,
Brachydontium trichodes, Brotherella lorenziana, y&grythrophyllum alpigenum,
Leptodontium styriacurand Plagiothecium neckeroideushould be designated special areas
of conservation.
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ABSTRACT

The FFH habitat type *7240 Alpine pioneer formatioof Caricion
bicoloris-atrofuscae is described with regard t® distribution in the alpine mountain
system. Characteristic species are discussed atad fdan varying areas are illustrated
in a comparative presentation.

Typical site factors, species and vegetation sires will be analyzed for the Rodna
Mountains as well. Furthermore the characteristietle species of this habitat type are duly
considered; they are bound to the wetlands of thimeg partly of the subalpine, area and
particularly to alluvial soils and seepage areagjether with the characteristic plant species
they act as indicators for the presence of thistéiatype in the Carpathians, even though on a
very small scale and as fragmentary relicts.

ZUSAMMENFASSUNG: Alpine Feuchtgebiets-Habitattypeongemeinschaftlichem
Interesse im Nationalpark Rodna-Gebirge (OstkangRigmanien).

Der FFH-Lebensraumtyp *7240 Alpine pioneer formatioof Caricion
bicoloris-atrofuscae wird in seiner Verbreitung aipinen Gebirgssytem dargestellt, wobei
die kennzeichnenden Arten besprochen und ihre Aesmalaus den verschiedenen
Gebieten vergleichend dargestellt werden.

Die charakteristischen Standortfaktoren, Arten Wedetationsstrukturen werden auch
fur das Rodna - Gebirge/Karpaten genauer analysiemvahnt sind auch die fir den
Lebensraumtyp charakteristischen Laufkaferartee dn Feuchtgebiete in der alpinen,
teilweise auch der subalpinen Stufe, vor allem amwemmbdden und Sickerflachen
gebunden sind. Sie belegen, wie auch die charalitetien Pflanzenarten, das Vorkommen
des LRT fur die Karpaten, auch wenn es sich um dédinflachige, fragmentarische
Reliktvorkommen handelt.
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REZUMAT : Tipuri de habitate umede, de interes comunitar, Tn etajul alpin al Parcului
National Murtii Rodnei (Carpai Rasiriteni/Romania).

Tipul de habitat *7240 Formiani pioniere alpine din Caricion bicoloris-atrofuscae,
listat Tn Directiva FFH, este prezentat in aria saigeandire din muiitsistemului alpin. Sunt
discutate speciile caracteristice tipului de habitat, datele din diferitele atisp@ndire fiind
analizatesi prezentate ih mod comparativ.

Datele stdonale caracteristice, specigestructura vegeteei sunt prezentatg pentru
Muntii Rodnei, unde au fost semnalate specii gp@nd aliaei, care repreziattipul de
habitat discutat. Meignate sungi speciile de Carabide caracteristice, legate de zone umede
alpine, mai ales arii aluvionare alpigiesubalpinesi mustiri de apaimprejurimi de izvoare,
zacatori de zpada si stadii intiale de Tnmistinire. Ele documentedz ca si speciile
caracteristice de plante, prezergcestui tip de habitat, chiar dae vorbade arii relictare,
dezvoltate fragmentar pe supnaféoarte mici.

INTRODUCTION

Wet habitat types of the alpine level in the Alpine mountains system - the Pyrenees,
Alps and Carpathians - are well represented by springs and their surrounding area, alpine
rivulets and streams with their alluvial deposits, protosoils and soils composed of different
grain sizes, smaller or larger seepage areas, shnowmelt depressions, along the edges of glaciers,
glacial torrents as well as around the glacial lakes and as bogs and fens.

Given that the Alps have larger and higher mountain peaks as compared to the
Carpathians, this habitat type is rather representative of the Alps than of the Carpathians. But
despite of all differences the alpine bioregion is well represented in the Carpathians as well,
with a large mountainous and subalpine level, the alpine level covering a smaller area in few
mountain ranges and peaks exceeding an altitude of 2,000 m.

All these mountains show visible traces of the quaternary glacial period with glaciers
on a smaller (Pyrenees) or larger scale (Alps). Glaciers do not exist in the Carpathians, but
witnesses of the quaternary glacial period are still existent: glacial lakes, glacier calderas and
U-shaped glacial valleys, moraines and numerous glacial relict habitats, arctic-alpine relict
plants, plant communities and fauna species. Glacial geomorphologic forms and their specific
habitats mainly occur in the North-Western part of the Carpathians i.e. in the Slovakian Tatra
Mountains, the Southern Carpathiandgéfas, Cindrel, Parang, Retezat afdrcu-Godeanu
Mountains) called “Transylvanian Alps” in older scientific papers, as well as in the Rodna
Mountains of the Eastern Carpathians (Ozenda, 1988, 1994; Oancea et al., 1§8I&sbu,
Schneider and Benedek, 2007).

The Interpretation Manual of European Union habitats EUR 27 (2007) lists the Alpine
pioneer formation of Caricion bicoloris-atrofuscae under number 7240 (Palearctic
classification 54.3), a priority habitat with Alpine, peri-Alpine and Northern British
communities. They are colonising neutral to slightly acid gravel, sandy, stony, sometimes
slightly argillaceous or peaty substrates that are soaked by cold water in moraines and along
the edges of springs, rivulets, glacial torrents of the alpine or sub-alpine levels of pure, cold,
slowly running rivers and calm backwaters. Permanent or ongoing ground frosts that persist for
a longer period of the year are essential for the existence of this habitat type.
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The low vegetation of this habitat type is maingmposed by species Qfarexand
Juncusof the Caricion bicoloris-atrofuscae alliance. Gugeristic plants of this habitat type
are Carex atrofusca, Carex bicolor, Carex maritima, €armicroglochin, Carex vaginata,
Juncus alpino-articulatus, Juncus arcticus, Juncastanaeus, Juncus triglumis, Kobresia
simpliciuscula,Typha lugdunensis, Typha minima, Typha shuttlewpftbfieldia pusilla.

The corresponding categories of the German claatibn are “6402 Alpine
Schwemmbdden mit niedriger Vegetation” (Alpine i soils with low vegetation), for the
Northern vegetation types “3422arex atrofuscéDrepanocladus revolvertgp” and “3423
Carex saxatilisDrepanocladus revolvertgp”. The habitat is mentioned as being associtied
humid, extensively managed meadows and commurafiéke Caricion davallianae alliance
that are part of the same Tofieldietala order athésalliance Caricion bicoloris atrofuscae
Nordh. 1939 (= Caricion maritimae Br.-Bl-ap. Voll939).

The comprehensive habitats work on all Romaniaintéah considering not only those
of community interest (Dotdi et al., 2005) mentions the habitat type 7240 Adppmoneer
formations of Caricion bicoloris-atrofuscae for Ramia (Romanian habitat number R5403).
However, this habitat type title comprises follogithe above mentioned authors the South-
Eastern Carpathian meso-oligothrophic bogs and wtls Carex rostrataand Sphagnum
recurvumand not pioneer habitats of alpine alluvial sitegjal phases of fens as well as
transition stages to vegetation of snowmelt deprass Schneider and Bgulescu (2005)
mention the habitat type for Romania noting that¢haracteristic species are present, but that
its existence has to be confirmed and that thertigpa of this habitat type still has to be
clarified by additional studies.

In the Interpretation Manual for Romania the haliigpe is mentioned “with uncertain
presence in Romania” (Gafta and Mountford, 2008)is Tstatement is justified by the
mentioned authors with the evidence that no coomding associations have yet been
described for Romania, the Caricion bicoloris-atsahe alliance has not been indicated for
RomaniaCarex bicoloris mentioned only for the Rodna Mountains andbfeglhg recent data
Carex atrofuscas (Ciocarlan, 2009) lacking completely in the RadVlountains and in the
whole Romanian Carpathians.

The wish to contribute to the clarification of seedifferent facts and opinions gave the
impetus to analyse the habitat in its repartitiothvall characteristic site conditions and
species of plants as well as typical macroinveatss for such pioneer areas of seepages,
springs, smaller and larger water courses, snowimgltcompare the habitat type 7240 from
different area and to find an answer to the questidhe habitat type, even in fragments, can
be considered as present in the subalpine anceahianmegion of the Carpathians.

MATERIALS AND METHODS

The priority habitat type *7240 (European Commissia007) has been subject to a
comparative analysis of different sites of the radpbioregion Europe - Alps in Germany,
Switzerland Austria, Italy (Ssymanketal., 1998;Pouchol 2001;Le résealNatura2000France
2010;0Oberdorferetal.,1998;EllmauerandTraxler,2000;Elimauer,2005;ProvinciaAutonoma
di Bolzano-Alto Adige, 2011) and the Carpathiansthwspecial regard to the Rodna
Mountains. It has been effected with special regaridterrelations with neighbouring habitat
types in similar site conditions such as seepage, anow melting area, spring area and alpine
rivulet courses with chiono-hygrophytes as parthaf Montio-Cardaminetea (Coldea, 1990)
class.
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The repartition area of characteristic species the alliance Caricion bicoloris-
atrofuscae of the order of Tofildietalia Prsg ajpef@l. 1949 (=Caricetalia davallianae Br.-Bl.
1949), classe Scheuchzerio-Caricetea nigrae Na&86 in the bioregion has been considered
as well. The points analysed were not only the ntéfman of characteristic species of the
phytocoenological units mentioned, but also thet@tgenological units themselves on the
basis of literature data. They were brought togettith data of own field experiences in the
Alps and Carpathians. Parallel to this data conogrtypical fauna elements of the habitat
type and generally of the alpine alluvial wetlaggds, in particular Carabidae species of the
Bembidionand Nebria genus have been considered in the analysis dfidb#at type. These
data were presented in synthetic tables.

RESULTS AND DISCUSSIONS

Ongoing from the general description of the haldigpe in the Interpretation Manual
(EUR 27/2007), data of countries with alpine biooeg have been analysed to compare these
data to those that are indicated as being chaistatenf this habitat in each country.

The habitat type represented by the Caricion bitsltrofuscae alliance is
well developed in Northern Europe, in the Alps, loer, it constitutes a rare glacial
relict (Ozenda, 1988). The alliance’s eponymouscigge i.e. the small sedg&Sarex
bicolor and Carex atrofusca are both circumpolar arctic-alpine species (Mgudéger
and Weinert, 1965). In Central Eurof@arex bicolormerely occurs in the Central Pyrenees
and disjunctly in the Central Alps and the Northgrart of the Carpathians (Meusel,
Jager and Weinert, 1965, p. 108), reaching the eoutborder of its distribution in the
Alpine mountain system. Few dispersed populatioris Carex atrofuscain Central
Europe could merely be located in the Central Alpd the Carpathians (Meusel, Jager and
Weinert, 1965, p. 109). Both species are rare (@zet988; Adler, Oswald and Fischer, 1994;
Oberdorfer, 2001) and occur mainly in alpine, tmmecextent in subalpine bog and marshland
communities or in seepage and high altitude alludeeas. In these spotkobresia
simpliciuscula, Trichophorum pumilum, Carex mardimCarex microglochin Tofieldia
pusilla and others may be found all the same (Tab. 1)h Bpecies altogether give the
impression that even ecologically speaking they @frearctic provenance (Meusel, Jager
and Weinert, 1965).

The data on the Carpathian€arex bicolor regard the Rodna Mountains
in the Northern part of the Eastern Carpathiansere/the species originating from the
Izvoru Mare Valley occurs on alpine, wet gravelaa(®yarady, 1966). This specification
has also been made by Oprea (2005) and Ciocarl@®0(22009). Two further
locations have been recorded in the Rodna Mountaimsparticular Ob&ia Rebrei
(springs of the Rebra Rivulet) and the lIzvorul GaMountains, where they have been
found at an altitude of 1,670 m (Oprea, 2005, pamsuo studies by I. Resmgril973 and
1975-1987).

Carex atrofusca has also been mentioned for the Rodna Mountains/
Carpathians (Nyéarady, 1966, p. 804-807), howevenlloing newer data, Carex
atrofusca Schkuhr does not occur in the Carpathians (Cianar2000, 2009), onlgarex
atrofusca auct. non Schkuhr €arex atratal. In this context Oprea (2005) observes,
that Carex atrofusca Schkuhr is mentioned in the online data bank ofbrdl
Europaea (www.euromed.org.uk) and notwithstandhig Ciocéarlan (2000) states its non-
occurrence.
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Habitat type 7240 is listed among the alpine halifpes of Germany (Ssymank
et al.,, 1998), however, it merely occurs in an ingrished form.Juncus alpinus is
considered as dominant species, characteristiciesp@re Carex microglochin, Equisetum
variegatum, Juncus alpinus, Juncus triglumis, Kekae simpliciuscula, Tofieldia
pusilla, Typha minimaand Typha shuttleworthii The following associations belong to
this habitat type and areepresented by the Caricion-bicoloris atrofuscakarale (=
Caricion maritimae): Astero bellidiastro-Kobresietu simpliciusculae (Br.-Bl. ap.
Nadig, 1942) Dierssen 1982 Caricetum maritimae BBr.18, Juncetum alpino-articulatae
(Oberd. 57) Philippi 1960 and Equiseto-Typhetumimae Br.-Bl. ap. Volk 49 (Ssymank
et al., 1998).

In France the habitat type occurs in altogetheraP®as situated in the Central
Pyrenees, the areas of Provence-Alpes-Cote D’AzdrRhéne-Alpes (Le réseau Natura 2000
en France 2010, http://natura2000.environment.@dbabitats/HAB7240.html). For France,
the associations belonging to this habitat arefdiewing: Juncetum arctici, Junco triglumis-
Caricetum bicoloris caricetosum maritimae, Junggiumis-Caricetum bicoloris caricetosum
bicoloris, Caricetum microglochinis caricetosum raglochinis, Caricetum microglochinis
caricetosum scirpetosum pumili, Caricetum microfgiois caricetosum kobrietosum
simpliciusculae, Caricetum atrofusco-vaginatae.

For the Swiss Alps the alpine formations of tl&ricion bicoloris-atrofuscae
FFH habitat type 7240 have been summarized in atineu(Pouchol, 2010; WWF-
Switzerland). In the Central Alps (Switzerland) thegetation of the Caricion bicoloris-
atrofuscae alliance, which is now contained asthtlype 7240 in the list of FFH habitat
types has been proven witharacteristicommunitiesKobresietunsimpliciusculadBr.-Bl. ap.
Nadig 1942, Caricetummaritimae Br.-Bl. 1918, community afuncus arcticus Caricetum
frigidae Riub. 1912, and Juncetum alpini (Oberd,7)98hil. 1960 (Gors, 1998; Steiner in
Grabherr and Mucina, 1993).

In the Austrian Alps the habitat type has been @nowm the Salzburg area, Carinthia
and Tyrol, the broadest and most representativédtalof this type occurring in the Hohe
Tauern  National Park (Ellmauer and  Traxler, 2000; lim&uer, 2005;
www.hohetauern.at/Natur-Wissen/Wissenschaft.Forsghurl his is where species-abundant
occurrencesf Carexbicolor maybefound.The typical phytocoenological units represented in
the Austrian Alps included in thisabitattype are the alliance Caricion atrofuscae-saxatilis
Nordh. 1943 (=Caricion bicoloris-atrofuscae Nordh. 1936) with the assdmiet Juncetum
castanei Wagner 19665 and Astero bellidiastro-Ksibtem simpliciusculae (Br.-Bl. in Nadig
1942) Dierf3en 1982, and the alliance Caricion diavele Klika 1934 with the associations
Juncetum alpini Philippi 1960 and Equiseto variegigphetum minimae Br.-BI. in Volk 1940
(Grabherr and Mucina, 1993).

In the Italian part of the Alps, the habitat typ24@ with characteristic species and
phytocoenological units included is mentioned ip #rea of the Nature Park Rieserferner-
Ahrn, Nature Park Sextner Dolomiten and the Natjpand Stilfser Joch (Provincia Autonoma
di Bolzano-Alto Adige, 2011).

No characteristic associations of this alliance ehabeen recorded for the
Romanian Carpathians (Sanda, Ollerer and Bures008)2 Merely one association of
the Swertio perennis-Caricetum chordorrhizae Cold&86) 1990 that has been found in
the glacier caldera of &galau in the Rodna Mountains is assigned to the Tagédtla
order, alliance Caricion davallianae and have s@pecies which occurs also in the
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Caricion bicoloris-atrofuscae alliance representitige habitat type 7240. In the
Tarcu-Godeanu-Mountains/Southern Carpathians is iometd the order Tofieldietalia,
alliance Caricion davalllianae only with one asaton Carici flavae-Eriophoretum
(Boscaiu, 1971).

For the Rodna Mountains phytocoenoses of the Tiitzllia order (which include the
Caricion bicoloris atrofuscae alliance), are quoaasdsporadic and small-scale occurrences
(Coldea, 1990). However, when analyzing the preserfichis habitat's very specific species
and their repartition in the Carpathians, more eiglg in the Rodna Mountains, it becomes
apparent that these species occur all the saméadracteristic sites of this habitat type in
the Rodna Mountains, even though on a small scadkima close interaction with further
habitat types. Comparable habitats may be foundhan Fgiras, Parang, Retezat and
Tarcu-Godeanu Mountains of the Southern Carpatlilsoson a small scale. In the Ministerial
Order No. 776/6.V1.2007, annexe 4 are listed fotessof community interest including
the habitat type 7240. These sites are: Hin@an-Gurghiu Mountains, Eastern Carpathians,
122. Rgiras Mountains, Southern Carpathians 125. Rodna Moositdtastern Carpathians
and 217. Retezat Mountains, Southern Carpathiaiss{&tul Mediuluisi Dezvoltrii Durabile
2007).

Arctic-alpine species that are characteristic fus thabitat type, for example such
as Carex bicolor Juncus castaneus, Juncus triglumis, Kobresia soiyscula and
Juncus alpinoarticulatysoccur on wet alluvial soils and spring sites, seepage areas,
along brooks and in the marshes of the Rodna Mownté&Ciocarlan, 2009; Nyéarady,
1966). The lzvorul Mare-area, where the figarex bicolor plant have been recorded
(Nyéarady, 1966), also sheltedncus castaneuand Juncus triglumis Further areas of
the Rodna Mountains offer sites to specific speaédhis specific habitat type (Oprea,
2005; Ciocéarlan, 2009)uncus triglumis, Juncus alpinoarticulatus, Kobeesimpliciuscula
and Carex atrataare known for various mountain ranges of the SmwthCarpathians
(Nyarady, 1966; Bgraiu, 1971; Ciocarlan, 2009; fyulescu, 2010) and may be counted
among the habitat type 7240 species.

Even associations specific for alpine seepages sscle.g. Doronico carpatici-
Saxifragetum aizoidis Coldea 1990 comprise spdiiesJuncus triglumisor Juncus alpino-
articulatus that are also characteristic of habitat type 724(Qclose interaction of habitat
type 7240 with springs of the Cratoneuro commuisti Koch 1928 alliance and the
interrelation with snowmelt area vegetation bec@pparent here. When comparing the data
of site specific conditions and characteristic gge¢Tabs. 1, 2 and 3) of the alpine habitat type
to the habitat type’s characteristic species thatup as well in the Rodna Mountains, it
stands to reason that the occurrence, even thowgiméntary, is assured for the Rodna
Mountains. Except for the Central Alps this habtigie usually occurs in fragments and on
a very small scale (Steiner, 1993, in Grabherr &hdcina, 1993). The habitat type’s
fundamental site factor, i.e. continuous groungdtBdhat persist for a major part of the year, is
given for some places of the subalpine and alpgvellof the Rodna Mountains and for all
alpine areas of the Carpathians.

For the Northern respectively northwestern partthef Carpathians, especially the
High Tatra Mountains, fragmentary occurrences & Habitat type have to be assumed
even though they have not been quoted for Slové&afer and Lasak, 2004). Also in the
High Tatra Mountains of Poland, the Northern sidetlte Tatra it is possible to find
fragments of the habitat type 7240 as site contti@as alpine alluvial soils, rivulets,
springs, seepage area, snowmelt depressions ame kom the area (Mirek and Piekos-
Mirkova, 1992).
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Table 1: Dominant and characteristic species meatidor the habitat type 7240 in France
(F), Germany (G), Switzerland (Sw), Italy (It), Aria (A) existing also in the Rodna Mountains.

1 2 3 4 5 6

Mountains Alps | Alps | Alps| Alps| Alps| Cary

F G Sw It A Ro

Caricion bicoloris-atrofuscae = Caricion maritimae

+

Carex bicolor

Carex atrofusca

Carex maritima

+|+|+ |+
1
+|+|+ |+
+|+

Juncus arcticus

Juncus castaneus - - - -

Trichophorum pumilum

+|+
+|+

Carex microglochin

Equisetum variegatum -

Carex vaginata - - -

Kobresia simpliciuscula

+|+]+
1
+

+
Tofieldia pusilla +

Typha minima -

+|+|+]+

Typha shuttleworthii ;

Caricetalia davallianae = Tofieldietalia

+
+

Juncus alpinoarticulatug = alpinug +

Juncus triglumis

1
+
1
++]|+
1
+[+]+

Bartsia alpina

Carex capillaris

Carex davalliana

+|+

Carex frigida

Eleocharis quinqueflora

Equisetum variegatum

1

1

1

1
+

Parnassia palustris

Primula farinosa

+| [+ [+ ][+ ]+
1
1
1
1
1

Saxifraga aizoides

Sesleria coerulea

Trichophorum caespitosum

+
1
1

Aster bellidiastrum

Carex lachenalii

Carex nigra(C. fusca - - -

||| |||+

1
+|+]+

Deschampsia caespitosa - - -

Mooses

Meesia uliginosa - -

+
Oncophorum virens - - + - - -
Catoscopium nigritum - - +

Ponhlia wahlenbergii - - - - + +
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In France are mentioned as frequently occuringhm habitat type 7240 also the
following speciesPolygonum viviparuSalix foetidaSaliex reticulataSalix retusaThis list
include only the mentioned species in the FFH la#biists of the countries and the species of
the habitat type occuring in Rodna Mountains folliyvone experience in Carpathians/Rodna
Mountains and data from literature.

Besides these habitat-specific plant species, ineaimal species are just as
characterstic of this habitat as they are bouralgime alluvial sites, seepage areas, snowmelt
areas, rivulets, spring areas, initial stades n$ fand fens. Moreover, their habitat requires a
well determined ground and vegetation structuréh wgjppecific moisture conditions as well.
This mainly concerns ground beetles (Carabidag)isp®f the Bembidion genus and various
Nebria species (Burmeister, 1939; Csiki, 1946; ldud975).

The data gathered in the Alps of Germany (Ssymanlal.e 1998), Switzerland
(WWF/CH Pouchol, 2010) and Austria (EImauer, 200&fortunately no faunistic data were
available for France - have been pooled in a coatjpartable (Tab. 2) together with the data
obtained in the Romanian Carpathians/Rodna Mounf@iirka, 1975). Some species of this
habitat type such asebria hellwigiPanzer andNebria germariHeer, occur only in the Alps,
others both in the Alps and in the Carpathians .gs Bembidion bipunctatunh., Nebria
jokischi Sturm, further species such d&embidion glaciale dacicumleannel, Nebria
transsylvanicaGerm., Nebria carpathicaFuss,Nebria reitteri Ryb. ssp.rodnaensisHorv.,
Nebria tatrica Mill., Nebria reichi Dej. var. BissenicaE. A. Bielz do only occur in the
Carpathians if not merely in the Rodna MountainsiKC 1946; Hurka, 1975, 1997) in typical
site conditions of the habitat type 7240 (Burmeist839; Csiki, 1946).

Bembidion glaciale dacicunieannel,Bembidion bipunctatuni.. ssp.nivale Heer,
Nebria transsylvanic&erm. are mentioned from the alpin level of Rot@untains (Hurka,
1975) on rivulets, springs, around snowmelt arechagepage area (Csiki, 1946; Hurka, 1975),
(Tab. 3).

For the habitat type are mentioned in the Alps (AasSwitzerland) also a butterfly
speciedArctia flavia (Ellmauer, 2005; Pouchol, 2010) and in the AlpS&Sermany and Austria
the spider speciePardosa saturatior(Ellmauer, 2005; Ssymank et al., 199®ardosa
pedestrisandArctosa alpigengSsymank et al., 1998).

Table 2: Ground beetle species of the habitat tyRd0 in the Alps (France/F,
Switzerland/Sw, Italy/It, Germany/G, Austria/A) aftieir occurence in similar site conditions in
the Carpathians/Rodna Mountains.

Species Alps | Alps Alps | Alps | Alps | Carp.| Rodna
F Sw It G A all Mount.

Bembidion bipunctaturh. + + + + niv.

Nebria crenatostriatdBossi + +

Nebria germariHeer + +

Nebria gyllenhali Schoenb. + +

Nebria hellwigiPanzer +

Nebria jockischiSturm + + + +

Nebria laticollis Dejeau + + +

The column Carpathians include the whole high mainstwith alpine level/belt apart
from Rodna Mountains, which are given in a sepazakemn.
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Tab. 3: Ground beetle species occuring in the Ghigras, in particular in the Rodna
Mountains in site conditions of habitat type 724lpine wet area (seepage area, springs, rivulets,

snowmelt area).

Species

Carpathians/Rodna Mountains

Bembidion bipunctaturh. ssp. nivale Heer

Mountains, Southern Carpathiars:

alpine level snowmelt area in Rodpa
Fagaras, Parang, Retezat (Hurka, 197p)

Bembidion glaciale dacicudeannel

alpine level rivulets, seepage grea,
springs Rodna Mountains, (Hurkga,
1975, 1997)

Nebria carpathicaFuss

Alpine level on snowmelt
Southern  Carpathians
1939)

arga,
(Burmeistgr,

Nebria fuscipesuss (=Nebria fussi Bielz)

North-Eastern  Carpathia Rodng
Mountains (Csiki, 1946)

Nebria gyllenhaliSchénb.(=Nebria rufescenStroem)

Subalpine level on rivulets Rodna
Mountains, (Hurka, 1975)

Nebria jockischiSturm ssphoepfneriDe;j.

Subalpine and alpine level seepage
area, rivulets Rodna Mountains (Csiki,
1946; Hurka, 1975), Southefn
Carpathians (Csiki, 1946)

Nebria reichiDej. var.bissenicaE. A. Bielz

Subalpine and alpine level, rivuletsid
seepage area, Southern Carpathigns,
Fagaras Mountains

Nebria reitteriRyb.radnaensiHorv.

Alpine level rivulets, seepage afea
Rodna Mountains, (Csiki, 1946)

Nebria tatricaMill.

area Carpathians Tatra (Csiki, 1946;

Alpine level rivulets, springs, seepage
Hurka, 1997) T

Nebria transsylvanic&erm.

Alpine level on rivulets, springs,
snowmelt area Carpathians Taffa,
Rodna Mountains to  Southefn
Carpathians (Burmeister, 1939; Csiki,

1946; Hurka, 1975)

Trechus fontinaliskyb.

Subalpine level Rodna Mountains, o
rivulets, springs (Hurka, 1975)

The habitat type 7240 lives on changes and on taiceslynamics. The prerequisite
for its long term sustainability is a periodicastirbance of the sites which is mainly assured
by the water: flooding of the sites, aggradatiord a@rosion processes, solifluction and
alterations caused by frost and thawing. Wheneiter conditions stabilize this leads to
a suppression of the species occurring on thedeeakdluvial sites by more competitive
fen species (see also Ellmauer, 2005). Under stabiditions the habitat may thus transform
into a calcareous lightly basiphilous or neutropird fen and be replaced by succession

processes.
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CONCLUSIONS

The registration of characteristic sites whilst sidering not merely plant but also
animal species can help provide a more exhaushigration of the habitat type.

Both long-lasting ground frosts and periodical wlisances caused by the waters
represent this habitat type’'s major site factors.

Protosoil sites (alluvial soils) that are influedday cold water, snowmelt runoff and
ground frosts, seepage areas and springs are athengharacteristic sites of this pioneer
habitat and occur in the Rodna Mountains. They rage been recorded &arex bicolor
sites. The occurrence of further arctic-alpine plapecies and their sites, all of them
characteristic of this habitat type prove the exist of the latter, even though it occurs in
fragments and on a small scale. Moreover, what soaheng are the various beetle species,
arctic-alpine species all the same, that are baoorbdis kind of pioneer sites. They emphasize
also the habitat’s relevance as glacial relict.

It may thus be concluded that the biological-ecwialgrelevance of the habitat type
altogether depends on its arctic-alpine plant arichal species, i.e. on glacial relicts of special
bio-geographical interest. In this respect the Rotifountains play a major role as some
species such as e@arex bicoloror Juncus castaneugach the southernmost point of their
disjunct repartition here. Also some ground beedteslocated only in these specific habitats in
the Rodna Mountains (Hurka, 1997).

Even though the habitat type merely occurs on alssnale, or right therefore, its
characteristic species and their repartition are spécial relevance. The presence of
characteristic species - even though not of athefn - constitutes the only and most important
identifying feature of this habitat type (Pouctz9.10).

Given that the Carpathians’ alpine belt is not vémpad (Ozenda, 1994), its
sustainability and that of further alpine habitgbds is threatened with extinction by global
warming. This is why it deserves our special irdere

A comparative evaluation of the habitat type’'s ooemce data and its respective
phytocoenosis’ in the Alps and the Carpathians alsvelearly that fragmentary sites of the
habitat type have been considered all the sameledts existence in an area may even be
proven on the basis of such fragments, to whiclatgwalue is attached (Ozenda, 1988;
Ssymank et al., 1998; Ellmauer and Traxler, 200idn&tier, 2005).

The whole complex of site factors, habitat struesuand species, plants and animals,
mainly macroinvertebrates such as spiders, bedileterflies and gastropods, is of major
importance as for the identification and delimiatiof the habitat type. It frequently reveals
necessary to consider very small-scale, mosaicdileas that are in close interaction with
further habitats, e.g. springs, snowmelt depresspiant communities, wetland meadows and
fens.

The dynamic factor, i.e. the hydrological dynamesd possible changes in the
morphological condition as a consequence of hydictd changes after snowmelt as well as
changing water courses, is of major importanceaféong term sustainability of this habitat
type.

Considering the biogeographical importance of thbitat, it reveals fundamental to
study the characteristic sites in greater detallrmake them undergo a long-term monitoring.
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ABSTRACT

In the frame of investigating the flora and fauridRodna Mountains National Park,
this paper aims to supplement the data on the fatiterrestrial gastropods of the area. The
study analyzes the terrestrial gastropod faunaegfe@e River Valley in the Northern area of
Rodna Mountains National Park. Qualitative samplese taken from 7 locations between
Viseu River and the confluence of Repede River withaBacu. After analyzing the collected
material, 33 species were identified. In each samgtation were identified 5 to 17 terrestrial
gastropod species, the highest value was recordin itown of Baga. Among the species the
more common arklonachoides vicinus, Faustina faustiaad Trichia bielzi.

RESUME: La faune de gastéropodes terrestres de la vd#iéla riviere Repede du
Parc National des Montagnes de Rodna (TransylMdiaigsmurg, Roumanie).

Dans le contexte de l'investigation de la florel@tfaune du Parc National des
Montagnes de Rodna, ce papier vise a compléteddasées sur la faune de gastéropodes
terrestres de la région mentionee. La présente&ndlyse la faune de gastropodes terrestres
de la vallée du Riviére Repede, dans le nord da Rational. Des prélevements qualitatifs ont
été réalisés en 7 points entre la Riviergeliet la confluence de la Riviere Repede avec
Buhiescu. Apres I'analyse, 33 especes de gastropaaesties ont été identifiées. Le nombre
d’especes dans chaque point de prélevement vatrie gret 17, le plus éléve étant identifie
dans la ville de Bga. Parmi les espéces le plus communes 8tmtachoides vicinus,
Faustina faustinat Trichia bielzi.

REZUMAT : Fauna de gastropode terestre din valea rauluedRen Parcul Nanal
Muntii Rodna (Transilvania-MaramueRomania).

In contextul investigrii florei si faunei Parcului Ngonal Murtii Rodnei, lucrarea de
fata isi propune 8 completeze datele referitoare la fauna de gastieperestre a zonei
mertionate. Lucrarea analizeafauna de gastropode terestre din Valea Raului dRepm
nordul Parcului Ngonal Munti Rodna. Au fost colectate probe calitative dinsiii
amplasate de laivsarea In \Geu pa# la confluema cu paraul Butescu. In urma analizei
materialului colectat au fost identificate 33 dedpde gastropode terestre. Nirod de specii
identificate in fiecare sti@ este cuprins intre § 17, cel mai mare nufin de specii fiind
inregistrat n localitatea Bga. Speciile cele mai comune in probele analizatat su
Monachoides vicinus, Faustina faustigial richia bielzi.
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INTRODUCTION
The study area (Fig. 1) is located in the northgam of the Rodna Mountains National
Park, northern Transylvania and Maranyumeeas.

Figure 1: The study unit and location.
(Badea et al., 1983; http://www.parcrodna.ro/ - ified).

Concerning the geology, the studied area is Ipedli on crystalline schists
substrata, as is the most important part of the nRodMountains. The limestone
substrata are present only in the south-westerra ast these mountains. Favored
by heavy rainfalls, the natural grasslands are emtediere on extended surfaces, most
of them being constantly overgrazed. This humaivigct(grazing) has lead in the most
of the past decades to a high local and regiongtadiation, Repede River valley being
one of the most affected from this point of vieaddb, 1987). Spruce forests cover over 75%
of the forested area.

The first data concerning gastropods of the Rotf@untains area are known
since the XIX Century (Bielz, 1867; Kimakowicz, 1881890, 1894). Only after a
long period, almost a century later, in his valeabbnd comprehensive work,
Grossu (1981, 1983, 1987), presents new data fiegaso about this area, but they
are most often sporadic and incomplete. More rectuties are more or less directly
related to this mountainous area. Some papers mrefiee snail fauna of the
neighboring Maramuke Mountains Nature Park (Fehér et al., 2008; Ghesical., 2008;
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Sirbu et al. 2008). Some recent papers concernimg Rodna Mountains where
published by Andrei (1997) and Baba and Sarkany94}L9 which presents aspects
regarding the land snail fauna of the SemRiver valley, three of the sampling
points being located in the southern area of thelnRoMountains, on Soméd Mare
River, as well as Feher et al. (2008). The last gmesents a synthesis of data
from the scientific literature and some still unpsited material from the Wagner
collection of Hungarian Nature History Museum, udihg some data from the Rodna
Mountains area.

The present study aims to examine the terrestasirgpods fauna of Repede Valley,
in the northern area of Rodna Mountains Nationak Pa

MATERIAL AND METHODS

In this study,qualitative samples were taken during one singl@paagn, in the
month of June in 2009, in the Repede River valldytotal of seven sampling sites
were chosen from the Y4u River to Izvorul Repede - Bigscu confluence, as shown in the
figure 1.

The sampling sites are as follows:

S1 - Viseu River downstream the confluence with RepederRiwedified, with cut
wood, and coarse woody debris; vegetation congistirBalicetum fragilis wittJrtica dioica,
Impatiens glanduliferandPetasitesp.;

S2 - Repede River in Bg, at the confluence with Yu River; vegetation -
Salicetum fragilis withUrtica dioica, Rubus idaey®ryopteryx filis-mas

S3 - Repede River in Bga; Salicetum fragilisvith Urtica dioica and Impatiens
glanduliferg waste deposits on the side of the river;

S4 - 1 km upstream Bga; rocks with mosses and ferns near the river,

S4 - 3 km upstream Bga; Picea abiesrocks with mosses and ferns on a small side
stream;

S5 - 4 km upstream Bga, exposed rocks on the side of the river;

S6 - 5 km upstream Bga; small stream with rocks and decomposing logsydea
vegetation dominated Bicea abies.

S7 - 6 km upstream Bga; Izvorul Repede - Bulescu confluence; slope which is
generally very steep and unstable with much bavergt; Picea abiessome damper patches
with Petasitesp.

The sampling stations were chosen according tovdliey’s morphology, the habitat
type and the type and degree of human impact,dardo highlight the diversity of terrestrial
gastropods.

The biological material containing terrestrial tapods was sorted and
analyzed in the laboratory, preserved in 70% alcared included in the collections
of the “Lucian Blaga” University of Sibiu, Facultgf Sciences, Department of Ecology and
Environmental Protection, Zoology Laboratory.

The collected biological material was identifieding Grossu (1981, 1983, 1987).

The nomenclature follows Fauna Europaea v. 2.8KB2007).
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RESULTS AND DISCUSSIONS

In the seven sampling points, we have found 33es#nial gastropod species,
belonging to 20 families.

The following list presents the terrestrial gastrdg taxa identified in the studied
area; the taxonomy is based on Fauna Europaea ,(B&0kK); zoogeographical range and
ecological preferences: H - hygrophilous; MH - mezgrophilous; M - mezophilous; MX -
mezoxerophilous), mentioning the collecting points.

Ordo Pulmonata Cuvier, 1814

Fam. Carychiidae Jeffreys, 1830

1. Carychium tridentatun(Risso, 1826)
European; H. S2;
Fam. Succineidae

2. Succinea putrigLinnaeus, 1758)
Eurosiberian; H. S2;

3. Succinea oblongéDraparnaud, 1801)
Eurosiberian; H. S2;
Fam. Cochlicopidae Pilsbry, 1900

4. Cochlicopa lubricgO. F. Muller, 1774)
Holarctic; H. S2;
Fam. Orculidae Pilsbry, 1913

5. Sphyradium doliolunBruguiére, 1792)
Central-South European; original data: S4;
Fam. Valloniidae Morse, 1864

6. Acanthinula aculeatéO. F. Miller, 1774)
European; M. Original data: S4;
Fam. Enidae Woodward, 1903

7. Ena montangDraparnaud, 1801)
European; MH. original data: S6;
Fam. Punctidae Morse, 1864

8. Punctum pygmaeu(®raparnaud, 1801)
European; M. Original data: S6;
Fam. Clausiliidae A. Schmidt, 1857

9. Cochlodina orthostom@Menke, 1828)
European; MH. Original data: S2, S4;

10. Clausilia dubiaDraparnaud, 1805
European; MH. Original data: S2, S4, S5;

11. Ruthenica filograndRossmassler, 1836)
Central European; M. Original data: S4, S5;

12. Macrogastra latestriatd Schmidt, 1857)
Carpathic; M. original data: S3;

13. Alinda (Pseudalinda) fallagRossmassler, 1836)
Carpathic; MH. original data: S1;
Fam. Arionidae Gray, 1841

14. Arion subfuscuéDraparnaud, 1805)
European, MH. original data: S6, S7;
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15. Arion circumscriptuslohnston, 1828
European; MH. Original data: S2, S7;
16. Arion hortensigFérussac, 1819)
European; MH. Original data: S1, S7;
Fam. Vitrinidae Fitzinger, 1833
17.Vitrina pellucida(O. F. Miller, 1774)
Holarctic; original data: S2;
18. Semilimax semilimafFérussac, 1802)
Alpino-Carpathic; original data: S2;
Fam. Pristilomatidae Cockerell, 1891
19. Vitrea transsylvanicgClessin, 1877)
Central-East European; MH. original data: S2,58,
Fam. Oxychilidae Hesse, 1927 (1879)
20. Nesovitrea hammon($trom, 1765)
Palearctic; M. original data: S1, S3;
21. Aegopinella purdAlder, 1830)
European; M. original data: S3;
22.Aegopinella epipedostonfgagot, 1879)
Central European; MH. original data: S7;
23.0xychilus orientaligClessin, 1887)
Carpathic; MH. original data: S3, S7,
Fam. Daudebardiidae Hartmann, 1821
24. Carpathica calophanéWesterlund, 1881)
Carpathic; MH. Original data: S2, S3;
Fam. Limacidae Rafinesque, 1815
25. Limax cinereonigefwolf, 1803)
European; MH. original data: S7,
26. Bielzia coerulangM. Bielz, 1851)
Central-East European; MH. original data: S7;
Fam. Bradybaenidae Pilsbry, 1939
27. Fruticicola fruticum(O. F. Miller, 1774)
Palearctic; MH. original data: S2;
Fam. Hygromiidae Tryon 1866
28. Perforatella dibothrion(M. von Kimakowicz, 1884)
Carpathic; MH. original data: S2;
29. Monachoides vicinudgRossmassler, 1842)
Central-European; M. original data:S1,S2 S3, S5S36
30. Trichia bielzi(Schmid, 1860)
Carpathic; M. original data: S4, S5, S7;
Fam. Helicidae Rafinesque, 1815
31 Isognomostoma isognomostorn(®shroter, 1784)
European; M. original data: S2, S3, S4, S7,
32 Faustina faustingRossmassler, 1835)

Central-Eastern Europe; M. Original data: S1,%2,54, S6;

33. Helix pomatiaLinnaeus, 1758
European; M. Original data: S2;
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The number of recorded species per stations vasesgeen 5, for station number 1
and 5, and 17 for station number 2 (Fig. 2).

S7 |9

S6 | 7

S5 5

S4 E

S3 |9

Ss2 117

S1 5

0 5 10 15 20

Figure 2: The number of species
in each sampling station (S1-S7).

In general, the diversity is rather low as compatedthat reported in other
mountainous areas.

The small number of species is probably due toctmeracteristics of the habitats.
Thus, some authors such as Evans (1972), have stadg¢hat soil characteristics are
the principal determinants of gastropod speciestriditions, while others consider the
litter characteristics to be the most importanttdac followed by soil characteristics
and vegetation type (Bishop, 1977). Many subsequemdies have confirmed the
importance of soil characteristics. It is known tthiame-rich habitats often support
abundant and diverse land-snail communities (Keravegy Cameron, 1979; Nekola, 1999).
In fact, one of the most important global trendeniified in land-snail ecology is the
strong positive correlation between individual adamce, species richness and the pH
of soil and organic litter (Hermida, Ondina and Rogduez, 2000; Pokryszko and Cameron,
2005).

So, the low diversity can be explained by soil eltaristics (crystalline schist) and
the presence of spruce forest. There are yet sasteopod species which tolerate well a low
pH value. Mand et al. (2002) find in a study conasg different types of forest in Estonia,
that the most common species in pine and spruestaréNesovitrea hammonis, Nesovitrea
petronella,and Aegopinella puraEspecially the first one has been found to tolelateer pH
values and calcium levels than other species (Vé#nekll970). The restrictive ecological
factors as pH and vegetation have effect on teraésgastropod diversity outside the town of
Borsa (S4-S7).
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Although the land snail communities are generalbnsidered to be among the
most sensitive to anthropogenic and other distuban(Frest and Johannes, 1995),
frequently the anthropogenic habitats shelter aalsle high diversity of terrestrial snail
communities.

Some anthropogenic habitats are characterized itly herbaceous vegetation
(in general with low diversity) - the effect of aanthropogenic contribution to soil
fertility. This is completed by humidity consenaii in the shelter of buildings and
planted wooden vegetation. In these conditionwins and villages are conserved patches
of proper habitats with relatively diverse terrisdtisnail communities. Station 2 with the
17 species is an example of such a case.

The other two stations located in the town are mowre affected by anthropic
impact: station 3 has a relatively rich vegetathut this is covering a layer of household
waste, while the only five species present in atali are the prove of a more important human
impact, the wooden debris present here generatectiee conditions for the majority of land
shails species.

Shirov (1984) considers that the expansion of emwgdé occurs simultaneously
with the development of the human settlements ahd &nthropogenic mollusks
communities are closely correlated with this speciévolution. Among the mollusks
species able to successfully colonize agricultusald settlement habitats the author
is mentioning Carichium minimum, Succinea putris, S. oblonga, |I@rg elegans,
Cochlicopa lubrica, Vallonia costata, V. pulchellaZonitoides nitidus, Nesovitrea
petronella, N. hammonis, Deroceras leaaad D. reticulatum. Due to anthropogenic
activity, many of these species have been ablexpmarel their ranges as the case of
Carichium minimunandSuccinea putris

In our study N. hammoniswas found only in two of the three stations from
Borsa locality, andCarichium minimum, Succinea putaadS. oblogan one (S2), also inside
the town.

Concerning the frequency, the most common mollugpecies are
Monachoides vicinug(found in a total of six stations) anBaustina faustina(found
in five stations). Less common arfErichia bielzi and Isognomostoma isognomostomos
(found in three stations), while the rest of thellosk species were found only in one or two
points.

CONCLUSIONS

Relatively recent studies on the fauna of the stigd gastropods of the Rodna
Mountains showed a low diversity compared to ottmeuntains. Thus, Fehér et al, (2008)
found 41 species of terrestrial gastropods in thark investigating the whole Maramyre
County.

Concerning the diversity distribution along the dstad Repede River valley, the
highest level was recorded inside the small towBoka (17 species), while the sampling
points located in natural habitats have a very Idiversity (5-9 species/sampling
station). This low diversity is due to the local esffic soil and also vegetation
characteristics. The presence of spruce on criystakchist acts as a limitative factor
on terrestrial gastropod communities. This acti@n diluted inside the town due to
different human activities, which sometimes gereerptopitious microhabitats for these
invertebrates.
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The fact that 33 species have been identified irelatively small area, namely
one valley, makes us believe that, all the studieder valuated the terrestrial gastropod
fauna diversity of the Rodna Mountains. We can mgsa much higher diversity of the whole
national park, considering that the most intergstinabitat types (limestone) were
not yet entirely evaluated.

The conservative importance of this mountainous am@oses in the future a global
study of terrestrial snail communities.
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ABSTRACT

The paper presents data on the species diversitheo leaf beetles fauna from
the Rodna Mountains on the basis of the previoymlplished information and on the
material collected from this area between 1995 a6@4. Taxonomical structure of the
Chrysomelidae family consists of 43 genera and g3&ies, representing about 64% from
the total number of leaf beetles species knownhi KMaramurg region and 24% from
the Romanian chrysomelid faun&clerophaedon carpathicusVeise, Chrysolina weisei
(Frivaldszky), Psylliodes frivaldszkyiWeise and Neocrepidodera transsilvanicgFuss)
are Carpathian endemic species.

RESUME: La faune des chrysomelides (Coleoptera: Chrysdae)l dans les
Montagnes de Rodna (Transylvanie-MaranguRoumanie).

Ce travail présente des données sur la diversiéélad faune de coléoptéeres
chrysomelides dans le Montagnes de Rodna, surda ta sources bibliographiques et de
I'étude du matériel collecté au cours de la périb@@5 et 2004. La structure taxonomique de
la famille Chrysomelidae comprend 43 genres et d§&ces, représentant presque 64% du
total des espéces de crisomelides connues poégianrde Maramugeet 24% du total des
espéces de crisomelides citées dans la faune dend®diel Les espéceSclerophaedon
carpathicus Weise, Chrysolina weisei(Frivaldszky), Psylliodes frivaldszkyiWeise and
Neocrepidodera transsilvaniq&uss) sont endémiques dans les Carpathes.

REZUMAT : Fauna de crisomelide (Coleoptera: Chrysomelida®jurtilor Rodna
(Transilvania-Maramugg Romania).

Lucrarea preziitdate, referitoare la diversitatea spedificfaunei de crisomelide, din
Muntii Rodna, pe baza infornfidor bibliografice si a materialului colectat, in perioada 1995-
2004. Structura taxonondi@ familiei Chrysomelidae, include 43 gengiril38 specii, ceea ce
reprezini circa 64% din nuirul speciilor semnalate Tn regiunea Marangugie 24% din
totalul speciilor, citate in fauna Romaniei. SgeciSclerophaedon carpathicuVeise,
Chrysolina weisei (Frivaldszky), Psylliodes frivaldszkyi Weise si Neocrepidodera
transsilvanica(Fuss) sunt endemice in MurCarpai.
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INTRODUCTION

The first information concerning the coleopteramsrf the Rodna Mountains, situated
in the northern part of the Romanian Eastern Chigias$, were published in the second half of
the XIX"™ century by Frivaldszky (1871) and Bielz (1887). Mimber of beetle species
recorded from this area are found in the catalogfi®etri (1912, 1925).

The Csiki's paper (1951) presents a list with 134%8a (collected by the author,
together with previous records for this area) frohfamilies, including the Chrysomelidae
family. Most of the chrysomelid species mentioneereh were found on the southern
mountainous slopes, on the tributaries of the Sahklare River: Bilor Valley, Mariilor
Valley, valley of Rgu Rivulet and Saca Valley. Szél et al. (1995) meséew leaf beetles
species collected from Bg. Latest, some papers concerning the coleoptefiaom
Maramureg, also including the Rodna Mountains, were publisbg: Serafim (1997) - for
Cerambycidae and Coccinellidae families; Preoti®98) - for Curculionidea; Stan (2002) -
for Staphylinidae; Maican and Serafim (2001, 20849 Maican (2007) - for Chrysomelidae;
Nitzu et al. (2008), Merkl (2008).

Investigations on the biodiversity of Maramureegion and the National Park
“Pietrosul Rodnei” were performed since 1995, witthie “Knowledgeof the invertebrates of
Maramurg” project, developed by the “Grigore Antipa” NatarMuseum of Nature History
of Bucharest. The objectives of this project weublished by Gldean and Parvu (1997).
Beetwen 1995 and 2004 several collecting trips wsedormed in Maramugearea: the
Maramurg Depression, the catchment areas of the Iza, MadaSpana rivers, the Igsi
Plateau, th&'ibles Mountains, the MaramugéMountains. Two expeditions were carried out in
1995 in the Pietrosul Rodnei Nature Park and orv#lfiey of 1za River.

MATERIALS AND METHODS

The paper presents data about the distributioheothrysomelid species in the Rodna
Mountains, based on the study of the material ctte during the expeditions made by
“Grigore Antipa” National Museum’s team, in the jogr 1995-2004, and also on records from
faunal papers published since 1887 up to 2008.

The subfamilies within Chrysomelidae family aretdis in the phylogenetic order,
according to Seeno and Wilcox (1982). For eachrosmb species, the collecting sites and
localities, the general distribution and the litara cited are given. The geographic
distribution, the nomenclature and systematicspaesented after Warchatowski (2003). The
zoogeographical classification of the taxa is pne=gtin accordance with information from the
Gruev's papers (2006 a, b).

Abbreviations:

S - Siberian complex (EAP - Euro Asiatic PalaearcibE - Sibero-European; SsibE
- Southsibero-European; TrPal - TranspalaearctigalH Holopalaearctic, H - Holarctic;
EAAP - Euro-Asiatic-African Palaearctic).

E - European complex (CE - Central European; CENlourCentral European
Mountain; Emount - European Mountain; SbM - Subnedinean; EsbM -
Eastsubmediterranean);

M - Mediterranean complex (HM - HolomediterraneBM - Eastmediterranean).

End - Endemic (CarpEnd - Endemic species to thep&hians; AlpCarpEnd - Endemic
species to the Alps and Carpathians).
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RESULTS AND DISCUSSION

On the basis of the information obtained until n@&8 chrysomelid species belonging
to 11 subfamilies and 43 genera are reported fleenRodna Mountains, representing about
24.2% from the number of leaf beetles species meead in the Romanian fauna and 64.4%
from the total species recorded in Maramumegion (Tab. 1). Among them, aproximatively
26% are mountainous species (€frysolina globipennisC. hemisphaericaC. carpathica
C. marcasitica C. umbratilis Oreina coerulea O. intricata, O. Virgulata, O. viridis,
Sclerophaedon carniolicu$. carpathicusPsylliodesglaber, Orestia aubgi

According to the information from the coleopteratad literature, the following
European endemics of the Alticinae have been recoml the fauna of the Rodna Mountains:
Orestia aubei Minota carpathica Longitarsus rubellus Longitarsus pallidicornis,
Neocrepidoderamelanostomaand Phyllotreta christinae- all of them being distributed in
most part of the European mountains.

Neocrepidodera transsilvanicaPsylliodes frivaldszkyi Chrysolina weisei and
Sclerophaedon carpathicusre endemic specida the Carpathians. Alsdleocrepidodera
cyanescenss endemic in the Alpine-Carpathian chain. Amohg species mentioned in the
older literature,Chrysolina weiseils a rare mountainous species, possible endemibeo
Romanian Carpathians.

The Minota obesgresence (Petri, 1912; from the Rodna Mountaimshe Romanian
fauna is questionable. According to Gruev et @9@), the records of this species in Romania
were possible based on the misidentified speciraéMinota halmaeor M. carpathica

Table 1: The leaf beetles species recorded frenRttdna Mountains.

Taxa Collecting sites Literature cited Distribution/
Zoogeography
DonaciinaeKirby, 1837
Donacia semicuprea Biilor Valley Csiki, 1951 British Islands,
Panzer, 1796 Southern
Scandinavia, Central
Europe
Donacia thalassina Valley of Rau Rivulet Csiki, 1951 Europe, Siberia,
Germar, 1811 North western China,
Japan
S/EAP/TrPal
Plateumaris sericea Valley of Rau Rivulet; | Csiki, 1951; Europe, Caucasus,
(Linnaeus, 1761) Sacel, Izvorul Izei (1 sp.| Maican and Asia Minor,
6.VI.1995, P. C)) Serafim, 2004 | Transcaspia, Siberia,
Japan S\EAP\TrPal
Plateumaris consimilis | Rodna Mts.  (without Petri, 1925; from Western Europg
(Schrank, 1781) other specifications); Maican and to Japan
Sicel, Izvorul Albastru al Serafim, 2001; | S\EAP\TrPal
Izei (3 sp., 6.VII.1995, P, Merkl, 2008
C.); Scel, Rodna Mts.
Izvorul Izei, 850 m
altitude
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(Linnaeus, 1758)

Valley, Valley of Sacg
Rivulet, Valley of Reu

Rivulet; National Park
“Pietrosul Rodnei”,
Laboratory House 137
m altitude (1 sp.
11.VI.1995, P. C.)
Ilzvorul l1zei (1 sp.,

6.VI.1995, P. C.)

Taxa Collecting sites Literature cited Distribution/
Zoogeography
OrsodacninaeThomson, 1866
Orsodacne cerasi Rodna Mts., Vinului| Csiki, 1951; Europe, Caucasus,

Maican and
Serafim, 2004

Asia Minor, Western
Siberia
S\EAP\SIibE

ZeugophorinaeCh{j6, 1952

(Weise, 1880)

1,200 m altitude

Zeugophora flavicollis | Rodna Mts.; Valley of Csiki, 1951; Central and Western
(Marsham, 1802) Iza River, 6 km upstreammMaican and Europe
Sacel (1 sp., VI.1998) Serafim, 2001 | E/CE
Criocerinae Latreille, 1807
Lilioceris merdigera Rodna  Mts.; Bilor | Petri, 1925; from Iberian
(Linnaeus, 1758) Valley Csiki, 1951 Peninsula, France to
Japan
S/EAP/TrPal
Oulema erichsonii Sicel, Rodna Mts.| Merkl, 2008 Central and Northern
(Suffrian, 1841) lzvorul 1zei, 850 m Europe
altitude
Oulema gallaeciana Sicel, Rodna Mts.| Merkl, 2008 Europe, Danube
(Heyden, 1870) lzvorul 1zei, 850 m basin, western
altitude Siberia, European
Russia
S/EAP/SIbE
Oulema melanopus Borsa, Rodna  Mts.| Merkl, 2008 from Ireland,
(Linnaeus, 1758) Izvorul Bistritei, 1,700 southern Norway andg
m; Staiunea Bosa, 1,544 Morocco to western
m; Sacel, Rodna Mts. Siberia and Mongolia|
Izvorul Izei, 850 m S/EAP/SIbE
altitude
Oulema septentrionis | Borsa (Rodna Mts.)| Szél etal., 1995 Central and Northefn

Europe, Volga basin

Clythrinae Kirby, 1837

(Charpentier, 1825)

Mare Basin)

Labidostomidongimana| Mariilor Valley (Someul | Csiki, 1951 Europe, Asia Minor,

(Linnaeus, 1761) Mare Basin) Caucasus, Siberia,
Mongolia
S/EAP/SIbE

Smaragdina flavicollis | Vinului Valley (Someaul | Csiki, 1951 from France and

Northern Italy to
Ukraine and Northern
Turkey; Lithuania,
Finland E\CE
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Taxa

Collecting sites

Literature citeg

d

Distribution/
Zoogeography

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus Rodna Mts., Ineu Peak,Petri, 1912; Austria, Hungary,
aureolus Rosu Mountain, Vinului| Csiki, 1951 Romania, Balkan
Suffrian, 1847 Valley, Mariilor Valley, Peninsula, Slovenia
Bailor Valley E\SbM\ESbM
Cryptocephalus flavipes Corongs Peak (Rodna Csiki, 1951 Europe, Asia Minor,
Fabricius, 1781 Mts.) Caucasus, Central
Asia, Siberia
S/EAP/SibE
Cryptocephalus frenatusValley of I1za River, 6 knm Maican and Western France,

Sacel, Izvorul 1zei (1 sp.
6.VI.1996, P. C.); Ba,

Laicharting 1781 upstream &cel (1 sp.,| Serafim, 2001 | Germany, Poland,

V1.1998) Danube and Nistru

basins E\CE
Cryptocephalufontalis | Rodna Mts.; Corongi| Petri, 1912; Central Europe
Marsham, 1802 Peak (Rodna Mts.) Csiki, 1951; E/CE
Raosca, 1973

Cryptocephalus Rodna Mts.; Saca Valley,Petri, 1912; Europe,
hypochoeridis Vinului Valley, | Csiki, 1951; Asia Minor, Southern
(Linnaeus, 1758) MariilorValley; Pietrosul| Maican and Siberia

Rodnei (1 sp.| Serafim, 2001 | S\EAP\SSibE

12.VILL1995, S. A);

Rodna Mts. (2 sp),
21.VI11.1998, V. A)
Cryptocephalus moraeil Rodna Mts., Vinuluil Petri, 1912; Europe (excepting

Gyllenhal, 1813

(Linnaeus, 1758) Valey, valley of Reu | Csiki, 1951; Northern
Rivulet; Sicel, Rodnal Rosca, 1973; Scandinavia)
Mts., Izvorul Izei, 850 m Merkl, 2008 E/CE
altitude
Cryptocephalus Rodna (Somal Mare| Csiki, 1951 Europe, Asia Minor,
ocellatusDrapiez, 1819 | Basin) Iran, Kazakhstan,
Western Siberia
S/EAP/SibE
Cryptocephalus Izvorul Albastru al 1zei (1} Maican and Europe, Kazakhstan,
octopunctatugScopoli, | spec, 17.V1.1998) Serafim, 2001 | Western Siberia
1763) S\EAP\SibE
Cryptocephalus Vinului Valley (Someul | Csiki, 1951 Mid, East and South
quadriguttatus Mare Basin) Eastern Europe,
Richter, 1820 Caucasus,
Kazakhstan, Western
Siberia S\EAP\SibE
Cryptocephalus Rodna Mts.; Corongi| Petri, 1912; Central, East and
quadripustulatus Peak (Rodna Mts.) Csiki, 1951 South Eastern Europ

E/CE

37
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Taxa Collecting sites Literature cited Distribution/
Zoogeography
Cryptocephalus querceti Vinului Valley (Somaul | Csiki, 1951 North and Central
Suffrian, 1848 Mare Basin) Europe, southwards
to the Balkans E\CE
Cryptocephalus sericeysRodna Mts.; valley of Petri, 1912; Europe, Asia Minor,
(Linnaeus, 1758) Saca Rivulet (Somel | Csiki, 1951; Kazachstan, Siberia,

Mare Basin); Baa
(Rodna Mts.), 1,200 n
altitude

Szél et al., 1995
5

North Western China
S/EAP/SIbE

Cryptocephalus Sacel, Rodna  Mts.| Merkl, 2008 Northern Italy, Alps,
transiensFranz, 1949 Izvorul Izei, 850 m basin of Danube
altitude
Pachybrachis Rodna (Somal Mare| Csiki, 1951 Europe, Asia Minor,
hieroglyphicus Basin) Kazakhstan, Siberia
(Laicharting, 1781) S/EAP/SIbE
Pachybrachis sinuatus | Rodna Mts. Petri, 1912, Southern France,
(MulsantandRey,1859) 1925; Csiki, Central Europe,
1951 Balkans, Asia Minor

E/CE

Eumolpinae Thomson, 1859

Bromius obscurus
(Linnaeus, 1758)

Valley, 850 m altitude

Sicel, Rodna Mts., Iza Merkl, 2008

Europe, Urals,
Siberia, Kazakhstan,
Central Asia,
Mongolia, North
China, Japan,

North America S\H

ChrysomelinaeLatreille, 1802

Chrysolina carpathica | Rodna Mts. Petri, 1912; Carpathians, Sudeteg,
(Fuss, 1856) Panin, 1944, Stara Planina
Rosca, 1974 EMount
Chrysolina cerealis Rodna Mts. Panin, 1944 from Great Britain
(Linnaeus, 1767) and Northern Spain t@
basins of Amur and
Ussuri
TrPal
Chrysolina coerulans | Borsa (Rodna Mts.)| Szél etal., 1993 from Central Francg,

(Scriba, 1791)

1,600 m altitude

Italy, Balkan to Asia
Minor; E/CE

Chrysolina cuprina Vinului Valley, valley of | Csiki, 1951 in mountainous

(Duftschmid, 1825) Saca Streamlet (Someé regions from Central
Mare bBsin) Europe; E/CEMount

Chrysolina fastuosa Rodna Mts.; Vinului| Petri, 1912; Europe, Caucasus,

(Scopoli, 1763) Valley, valley of Saca Panin, 1944; Asia Minor, Central
Rivulet, valley of Reu | Csiki, 1951; and Western Siberia
Rivulet, Rodna; &cel, | Merkl, 2008 S/EAP/SIbE

Rodna Mts., lzvorul Izei

850 m altitude
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Taxa Collecting sites Literature cited Distribution/
Zoogeography
Chrysolina fimbrialis Rodna Mts. Panin, 1944; | Northern ltaly,
(Kuster, 1845) Rosca, 1974 Balkans, Danube
River basin
Chrysolina geminata | Vinului Valley (Someaul | Csiki, 1951 Europe, Caucasus,
(Paykull, 1799) Mare Basin) Asia Minor E\CE
Chrysolina globipennis | Rodna Mts.;  Vinuluil Petri, 1912; Western, Eastern ang
(Suffrian, 1851) Valley; Sacel, Rodna Csiki, 1951; Southern Carpathian
Mts., Izvorul Izei, 850 m Rosca, 1974; CarpEnd
altitude Merkl, 2008
Chrysolina Rodna Mts. Petri, 1912; Alps, Sudetes,
hemisphaerica Panin, 1944, Carpathians, Balkang,
(Germar, 1817) Csiki, 1951 EMount
Chrysolina herbacea Sicel, Rodna Mts.| Merkl, 2008 Europe, Caucasus,
(Duftschmid, 1825) lzvorul 1zei, 850 m Asia Minor, Iran,
altitude Afghanistan, Altai
S/EAP/SSibE
Chrysolina lichenis Rodna Mts.; Ineu PeakPetri, 1912; Alps, Sudetes,

(Linnaeus, 1758)

Mts.)

(Richter, 1820) (Rodna Mts.); Valley of Csiki, 1951 Carpathians
Rosu Rivulet (Somsgul EMount
Mare Basin)
Chrysolina marcasitica| Rodna Mts.;  Vinului| Petri, 1912; Slovenia, Alps,
(Germar, 1824) Valley, Bailor Valley, | Panin, 1944; Sudetes, Carpathiang
Rosu Mountain, Corongi | Csiki, 1951 EMount
Peak (Rodna Mts.)
Chrysolina marcasitica | Sacel, Rodna  Mts.{ Merkl, 2008 Sudetes, Carpathians
turgida (Weise, 1882) | Izvorul Izei, 850 m EMount
altitude
Chrysolina olivieri Rodna Mts. Csiki, 1951 Alps, Carpathians,
(Bedel, 1892) Dinaric Alps, Stara
Planina
EMount
Chrysolina polita Rodna Mts., RodnaCsiki, 1951 Europe, Western
(Linnaeus, 1758) (Someul Mare basin) Siberia, Mongolia
S/EAP/TrPal
Chrysolina Rodna Mts. Petri, 1912 Alps, Tatra,
purpurascens Carpathians, Sudeteg
(Germar, 1822) EMount
Chrysolina rufa Sicel, Rodna Mts.| Merkl, 2008 Alps, Sudetes,
crassicollis Izvorul Izei, 850 m Carpathians, Northerf
(Suffrian, 1851) altitude Balkans; EMount
Chrysolina staphylaea | Rosu Mountain (Rodna Csiki, 1951 from Ireland and

Iceland to Kamchatkd
S/EAP/TrPal
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3%

altitude

Taxa Collecting sites Literature cited Distribution/
Zoogeography
Chrysolina umbratilis | Rodna Mts.; valley of Petri, 1912, Carpathians, Sudeteq
(Weise, 1887) Saca Rivulet; Bam, | Panin, 1944; Alps, Dinaric Alps
Rodna Mts., 2,000 m;Csiki, 1951; EMount
Sicel, Rodna  Mts.| Rosca, 1974;
Izvorul lzei, 850 m| Széletal.,
altitude 1995; Merkl,
2008
Chrysolina varians Rodna Mts.; Vinului| Petri, 1912; Europe, Asia Minor,
(Schaller, 1783) Valley, valley of Sacg Csiki, 1951; Siberia
Streamlet, valley of Rl | Szél et al., S\EAP\SibE
Rivulet, Corongi Peak,| 1995; Maican
Ineu Peak, Bilor Valley, | and Serafim,
Pietrosul Rodnei (1 sp},2001; Merkl,
VI.1995, M. L); Boga | 2008
(Rodna Mts.), 1,200 m
altitude; Scel, Rodna
Mts., Izvorul Izei, 850 m
Chrysolina weisei Rodna Mts. (without Panin, 1944; Southern Carpathian
(Frivaldszky, 1883) other specifications) Rosca, 1974 CarpEnd
Chrysomela collaris Rodna Mts. Csiki, 1951 from eastern Franc
Linnaeus, 1758 to Siberia, Mongolia,
North Eastern China
S/EAP/TrPal
Chrysomela cuprea Rodna; $cel, Izvorul| Csiki, 1951; from eastern France
Fabricius, 1775 Albastru al Izei (1 sp., Maican and to North-eastern Asig
V1.1998) Serafim, 2001 | S/EAP/TrPal
Chrysomela populi Rodna Mts. Csiki, 1951 Palaearctic
Linnaeus, 1758 S/EAP/HPal
Chrysomela Rodna, Vinului Valley Csiki, 1951 From Eastern Fran
vigintipunctata to Japan
(Scopoli, 1763) S/EAP/TrPal
Gastrophysa polygoni | Borsa (Rodna  Mts.)| Szél et al., 1995 Europe, Caucasus,
(Linnaeus, 1758) 1,600 m altitude Asia Minor,
Kazakhstan, Middle
Asia, Siberia,
Mongolia, China,
Korea, North Africa.
S\EAP\Hpal
Gonioctena Vinului Valley Csiki, 1951 from the British Isleg
decemnotata to Japan
(Marsham, 1802) S/EAP/TrPal
Gonioctena pallida Sicel, Rodna Mts.| Merkl, 2008 Western Palaearctic
(Linnaeus, 1758) Izvorul Izei, 850 m
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Taxa Collecting sites Literature cited Distribution/
Zoogeography
Gastrophysa viridula | Valley of Rgu Rivulet, | Csiki, 1951; Europe, Caucasus,
(De Geer, 1775) Vinului Valley, Bailor | Szél et al., Asia Minor,
Valley; Bora (Rodnal 1995; Maican | Kazakhstan,
Mts.), 1,200-1,600 m} and Serafim, Mongolia, Kamchatka
Pietrosul Rodnei, 800-2001, 2004, S\EAP\TrPal

1,300 m altitude (18 spe
11.VIL1995, M. L);
Borsa (4 sp., 4.VI11.1995
P. S.); Izvorul l1zei (9 sp),
9.1X.1995, P. C.); Lab
house “Pietrosu
Rodnei”, 1,370-1,400 m
altitude (32 sp.
12.1X.1996, P. C.; 26 sp
11.-13.VII.1995, P. C.; 4
sp., 14.1X.1995, P. C.);
Sicel, Izvorul Izei

c Merkl, 2008

&N

Gonioctena linnaeana | Rodna Csiki, 1951 Europe, Asia Minor
(Schrank, 1781) Kazakhstan, Siberia,
Mongolia
S/EAP/TrPal

Gonioctena Pietrosul Rodnei, Vinuluj Csiki, 1951 Northern, Central an
quinquepunctata Valley, Bailor Valley, Southern Europe
(Fabricius, 1787) valley of Rgu Rivulet
Hydrothassa glabra Vinului Valley, Bailor | Csiki, 1951; Europe, West Siberig
(Herbst, 1783) Valley, valley of Reu | Merkl, 2008 Morocco

Rivulet; Sicel, Rodna S\EAP\SIbE

Mts., Valea Izei, 850 m

altitude
Leptinotarsa Borsa (Rodna Mts.)| Szél etal., introduced in Europe
decemlineata 1,200 m; Izvorul Albastry 1995; Maican | from North America
(Say, 1824) al lzei (1 sp., 6.VI.1995{ and Serafim,

P. C.); Scel, Rodna 2004; Merkl,

Mts., Iza Valley, lzvorul| 2008

Izei, 850 m altitude
Oreina alpestris Rodna Mts.; Vinului| Csiki, 1951 all mountains of
(Schumell, 1824) Valley, valley of Sacg Europe except

Rivulet, Bailor Valley, Scandinavia and

Corongs Peak, Ineu Iberian Peninsula

Peak EMount
Oreina alpestris Sicel, Rodna Mts.| Merkl, 2008 Romania, Poland,
banatica(Weise, 1884) | Izvorul Izei, lza Valley, Ukraine

850 m altitude EMount
Oreina bifrons decora | Rodna Mts. Csiki, 1951; Carpathians, Sudeteg
(Richter, 1820) Petri, 1912 EMount
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Oreina intricata
(Germar, 1824)

Rodna Mts.; Ineu Peal
Rosu Mountain, Vinului
Valley; Bora (Rodnd
Mts.), 1,600 m altitude
Pietrosul Rodnei (1 sp
13.VILL1995, P. C.);
National Park “Pietrosu
Rodnei”, Laboratory
House, 1,370 m altitud

(1 sp., 12.1X.1996, P. C.);

Sicel,
Izvorul
altitude

Rodna Mts.
Izei, 850 m

,Petri, 1912;
Csiki, 1951;
Szél et al.,
1995; Maican
,and Serafim,
2004; Merkl,
| 2008

e

Carpathians, Sudeteg

Alps, Balkans
EMount

Taxa Collecting sites Literature cited Distribution/
Zoogeography
Linaeidea aenea Rodna Mts., Vinului| Csiki, 1951; Europe, Palaearctic
(Linnaeus, 1758) Valley, Bailor Valley, | Maican and Asia (including
valley of Rau Rivulet,| Serafim, 2001, | Japan)
valley of Saca Rivulet] 2004; Merkl, S\EAP\TrPal
valley of Iza River, 6 km 2008
upstream &cel (4 sp.,
VI.1998, M. L.); lzvorul
Albastru al lIzei (1 sp.
17.V1.1998); lzvorul lzei
(1 sp., 6.VII.1995, P. C.);
Borsa, Rodna  Mts.
Izvorul Bistritei, 1,665-
1,710 m altitude
Oreina cacaliae Rodna Mts., Ineu Peak,Petri 1912; Carpathians, Sudeteg
senecionis Rosu Mountain (Rodna Csiki, 1951; EMount
(Schummel, 1844) Mts.), valley of Saca Merkl, 2008
Rivulet; Sicel, Rodn3
Mts., lzvorul Izei, 850 m
altitude
Oreina coerulea Rodna Mts.; Vinului| Petri 1912; mountains of
(Olivier, 1790) Valley, Ineu Peak, valley Csiki, 1951; Southern Germany
of Saca Rivulet; PietrosulMaican and Sudetes, Carpathiang,
Rodnei, 1,600-2,050 mSerafim, 2001 | Dinaric Alps,
altitude (1 spec Bulgaria
12.VI1.1995, S. A) EMount

Oreina plagiata
(Suffrian, 1861)

Rodna Mts.; Corongi
Peak (Rodna Mts.)

Petri, 1912;
Csiki, 1951

Apennines, Alps,
Balkans, Carpathians
EMount

Rodna Mts.; Ineu Peak,Petri, 1912;
Rosu Mountain, Vinului| Csiki, 1951
Valley, valley of Sacg
Rivulet

Oreina speciosissima
(Scopoli, 1763)

Carpathians, Sudeteg,
Alps, Pyrenees,
Balkans
Emount
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Taxa

Collecting sites

Literature citeg

Distribution/

d Zoogeography

Oreina virgulata
(Germar, 1824)

Ineu Peak, valley of Sag
Rivulet, valley of Reu
Rivulet, Vinului Valley

aCsiki, 1951

Carpathians, Sudetef,
Alps, Apennines,
Balkans; EMount

Oreina virgulataab. Sicel, Rodna Mts.| Merkl, 2008 EMount
praefica(Weise, 1884) | Izvorul lzei, 850 m

altitude
Oreina viridis Pietrosul Rodnei; Baga | Csiki, 1951; Alps, Vosges,
(Duftschmid, 1825) (Rodna Mts.), 2,000 mSzél et al., 1995 Carpathians

altitude EMount
Phaedon cochleariae | Rodna Mts.; valley of Petri, 1912; Europe, Palaearctic
(Fabricius, 1792) Rosu Rivulet, Vinului| Csiki, 1951; Asia

Valley; lzvorul lzei,| Maican and S/EAP/TrPal

Sacel (1 sp., 6.VII.1995| Serafim, 2001;

P. C.); Scel, Rodna Merkl, 2008

Mts., lzvorul Izei, 850 m

altitude
Phaedon laevigatus Rodna Mts. Petri, 1912; Central, South and
(Duftschmid, 1825) Csiki, 1951 East Europe; E\CE
Phaedon segnis Pietrosul Rodnei (RodnpPetri, 1912; Carpathians, Alps,
Weise, 1884 Mts.); Ineu Peak (RodnpCsiki, 1951; Dinaric Alps

Mts.); Izvorul Izei (1 sp.| Maican and EMount

6.VII.1995, P. C)) Serafim, 2001
Phratora atrovirens Rodna Mts. Petri, 1912; Alps, Fennoscandia,
(Cornelius, 1857) Csiki, 1951 Germany, Poland,

Russia, North Easterfp
Asia

Phratora tibialis Borsa (Rodna Mts.)] Csiki, 1951; Europe, Asia Minor
(Suffrian, 1851) Pietrosul Rodnei, 1,50Q0-Maican and E\CE

2,050 m altitude (2 sp
12.VI.1995, M. L);
Izvorul Albastru al 1zei (2
sp., 9.1X.1995, P. C.)

,Serafim, 2001

Phratora vitellinae
(Linnaeus, 1758)

Rodna, Vinului Valley,
Borsa, Ineu Peak (Rodn
Mts.); Sicel, Rodna Mts.

aMerkl, 2008

Csiki, 1951,

Europe,
Palaearctic Asia
(excl. Japan)

Izvorul Izei, 850 m S\EAP\TrPal
altitude
Plagiodera versicolora | Rodna; valley of Izg Csiki, 1951; Palaearctic, India,
(Laicharting, 1781) River, 1 km upstream Maican and Taiwan
Sacel (1 sp., VI.1995, M| Serafim, 2001 | S/EAP/HPal

[.); Vadul Izei (2 sp.,
9.VII.1995, M. L.); valley
of lza River, 6 km
upstream &cel (2 sp.,
V1.1998)
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Taxa Collecting sites Literature cited Distribution/
Zoogeography
Sclerophaedon Rodna Mts.; Vinului| Petri, 1912; Carpathians, Dinaric
carniolicus(Germar, Valley, valley of Reu | Csiki, 1951; Alps, Alps, Sudetes
1824) Rivulet, Corongi Peak;| Merkl, 2008 EMount
Sacel, Rodna  Mts.
Ilzvorul 1zei, 850 m
altitude
Sclerophaedon Rodna Mts.; Vinului| Petri, 1912; Eastern Carpathians
carpathicus Valley (Someul Mare| Csiki, 1951 CarpEnd
(Weise, 1875) basin)
Timarcha metallica Ineu Peak (Rodna Mts.);Csiki, 1951; mountains of Central
(Laicharting, 1781) “Pietrosul Mare”| Nitzu et al., Europe and Balkans
Scientific Reserve, 17552008 E/CEMount
m altitude
Timarcha rugulosa Rodna  Mts.;  8&cel, | Csiki, 1951; Southern Poland,
Herrich-Schéffer, 1838 | Rodna Mts., Valea Izel, Merkl, 2008 Moldavia, Southern
850 m altitude Carpathians,
Slovakia, Ukrainian
Carpathians, Romaniga
Galerucinae Latreille, 1802
Agelastica alni Valley of Ragu Rivulet, | Csiki, 1951; Europe, from Ireland
(Linnaeus, 1758) Vinului Valley, valley of| Maican and to Southern Finland
Saca Rivulet, Corongi| Serafim, 2001 | and from the
Peak (Rodna Mts.); Pyrenees to Caucasuys,
Sicel, Izvorul Albastru a Asia Minor
Izei (1 sp., VI.1998) E\CE

Galeruca tanaceti
(Linnaeus, 1758)

Valley of Saca

Borsa, Rodna Mts., PasuilMerkl, 2008

Prislop, 1,014 m a.s.l;
Sicel, Rodna Mts.
Izvorul Izei, 850 m
altitude; Bosa, Rodna

Rivulet

Mts., Pasul Prislop

Csiki, 1951;

’

from Ireland and
Portugal to Korea,;
introduced in North
America
S/EAP/TrPal

Rodna Mts., lzvorul Izei

850 m altitude

Galerucella lineola Vinului Valley (Someul | Csiki, 1951 from Ireland to Japaf
(Fabricius, 1781) Mare Basin) S/EAP/TrPal
Lochmaea caprea Vinului Valley, valley of| Csiki, 1951; from Spain and
(Linnaeus, 1758) Saca Rivulet; &el, | Merkl, 2008 Ireland to Southern

Norway and Japan
S/EAP/TrPal

Luperus viridipennis
Germar, 1824

Borsa (Rodna
1,600 m altitude

Mts.)

Szél et al., 1995

Alps, Carpathians,
Balkans, Ural, Centr.

14.1X.1995, P. C

)

Asia S\EAP\SibE
Alticinae Newman, 1834
Altica helianthemi Pietrosul Rodnei, 1,40Q-Maican and Europe, Asia
(Allard, 1859) 1,900 m altitude (1 sp{,Serafim, 2004 | S/EAP/SIbE
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Taxa Collecting sites Literature cited Distribution/
Zoogeography
Altica lythri Aubé, 1843| Rodna Mts. Gruev et al., | Europe, Turkey
1993 E/CE
Altica oleracea Rodna Mts. Csiki, 1951 Europe, Palaearctic
(Linnaeus, 1758) Asia; S/IEAP/TrPal
Altica tamaricis Vinului Valley, valley of | Csiki, 1951 Europe, Palaearctic
Schrank, 1785 Saca Rivulet Asia S/IEAP/TrPal
Aphtona atrocaerulea | Pietrosul Rodnei Gruev et al., | Northern and Central
(Stephens, 1831) 1993 Europe, South to
Northern ltaly and
Romania
Aphtona ovata Valley of Saca Rivulet Csiki, 1951 Central and $eun
Foudras, 1860 Europe, Caucasus,
Asia Minor E/CE
Aphtona violacea Sacel, lzvorul Albastru al Maican and Europe, Siberia,

(Faldermann, 1837)

(Someul Mare Basin)

(Koch, 1803) Izei (2 sp., 6.VII.1995, P|. Serafim, 2001 | Caucasus
C) S/EAP/SIbE
Batophila rubi Rodna Mts.; Vinului| Petri, 1912; Europe, Caucasus,
(Paykull, 1799) Valley; Sacel, Rodnal Csiki, 1951; Western Siberia
Mts., lzvorul Izei, 850 m Konnerth 1963; | S\EAP\SIbE
altitude Merkl, 2008
Chaetocnema concinng Rodna Mts. Csiki, 1951 Europe, Palaearctic
(Marsham, 1802) Asia, North Western
Africa; SIEAAP/HPal
Chaetocnema hortensis Rodna Mts. Petri, 1912; Europe, Sudan,
(Geoffroy, 1785) Csiki, 1951 Palaearctic Asia,
Madeira, North
Western Africa
S/EAP/HPal
Chaetocnema tibialis Rodna Mts.; Ineu Peak Petri, 1912; | Europe, Palaearctic
(llliger, 1807) Csiki, 1951; Asia, Northern Africa
Konnerth- S/EAP/SIbE
lonescu, 1963
Crepidodera aurata Pietrosul Rodnei; RodnaCsiki, 1951 Europe, Palaearctic
(Marsham, 1802) Mts. Asia (except Japan),
Morocco
S/EAAP/HPal
Dibolia occultans Baia Boka Gruev et al., Europe, Caucasus,
(Koch, 1803) 1993 Asia Minor, North
Western Africa; E/CH
Longitarsus aeneicollis| Mariilor Valley Csiki, 1951 Europe, Caucasus,

Asia Minor, Iran,
Iraq, Syria, Central
Asia, North Western
Africa; E/ICE
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(Foudras, 1860)

1,900 m altitude (1 sg
14.1X.1995, P. C.)

.Serafim, 2004

Taxa Collecting sites Literature cited Distribution/
Zoogeography
Longitarsus brunneus | Pietrosul Rodnei Csiki, 1951 Europe, Palaearcti
(Duftschmid, 1825) Asia (excluding
Japan); S\EAP\TrPal
Longitarsus exsoletus | Rodna (Somal Mare| Csiki, 1951 Europe, Caucasus,
Linnaeus, 1758 basin) Asia Minor, Iran,
Syria, Cyprus
E/CE
Longitarsus longiseta | Sacel, Rodna  Mts.| Merkl, 2008 Europe, Siberia,
Weise, 1889 Izvorul Izei, 850 m Japan and Northern
altitude China
Longitarsus lycopi Pietrosul Rodnei, 1,40Q-Maican and Europe, Caucasus,

Asia Minor, Iran,
Central Asia,
Northern Africa;
E/CE

Longitarsus
pallidicornis Kutschera,
1863

Pietrosul Rodnei

Csiki, 1951

Alps, Pyrénées,
Carpathians, Dinaric
Alps; EMount

Longitarsus parvulus
(Paykull, 1799)

Borsa (Rodna
1,600 m altitude

Mts.)

Szél et al., 1995

Europe, Caucasus,
Asia Minor, Israel,
Siberia; SIEAP/SIbE

(Rodna Mts.), 1,600 n
altitude

h

Longitarsus pinguis Rodna Mts. Petri, 1912, Northern ltaly,
Weise, 1888 1925 Danube River basin,
Balkan Peninsula,
Ukraine; E/CE
Longitarsus rubellus Pietrosul Rodnei Csiki, 1951 Alps, Sudetes,
(Foudras, 1860) Carpathians
EMount
Longitarsus suturellus | Pietrosul Rodnei, RodnjgPetri, 1912; Europe, Palaearctic
(Duftschmid, 1825) Mts., Vinului Valley, | Csiki, 1951; Asia
Rodna Veche; ®el,| Konnerth-I., S/EAP/TrPal
Rodna Mts., Izvorul Izei| 1963; Gruev et
850 m altitude al., 1993;
Merkl, 2008
Minota carpathica Rodna Mts., PietrosylPetri, 1912; Carpathians Sudetes
Heikertinger, 1911 Rodnei, Ineu Peak, Csiki, 1951; Alps
Corongs Peak, Reu| Széletal., 1993 EMount
Mountain, Valley of
Saca Rivulet; Baa

Minota obesa
(Waltl, 1839)

Pietrosul Rodnei, Rodn
Mts.

aKonnerth-
lonescu, 1963
(with older
data)

mountains and
submountains areas
Western and Central
Europe excepting

Pyrenees; EMount
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Taxa Collecting sites Literature cited Distribution/
Zoogeography
Mniophila muscorum | Rodna  Mts.; Baa | Petri, 1912; Europe, Caucasus
(Koch, 1803) (Rodna Mts.), 1,600 m; Szél et al., E/CE
Sicel, Rodna Mts.| 1995; Merkl,
Izvorul 1zei, 850 m| 2008; Nitzu et
altitude; “Pietrosul| al., 2008
Mare” Scientific
Reserve, 2,047 m altitudp
Neocrepidodera Pietrosul Rodnei Frivaldszky, | Alps, Carpathians
cyanescens 1871 AlpCarpEnd
(Duftschmid, 1825)
Neocrepidodera Rodna  Mts.;  8&cel, | Csiki, 1951; boreo-alpine species
femorata(Gyllenhal, Rodna Mts., Izvorul Izei| Konnerth- mountainous areas of
1813) 850 m altitude lonescu, 1963; | Europe and Siberia
Merkl, 2008
Neocrepidodera Pietrosul Rodnei (1 sp|,Maican and Alps, Apeninnes,

melanostoma
(Redtenbacher, 1849)

14.1X.1995, P. C.)

Serafim, 2001

Carpathians, Dinaric,
Vosges;
EMount

Neocrepidodera
transsilvanica
(Fuss, 1864)

I Petri, 1912,

; Csiki, 1951;
Konnerth-
lonescu, 1963;
Szél et al., 1995

Endemic species to
the Eastern and
Southern Carpathian

Orestia aubei
Allard, 1859

aPetri, 1912;
| Csiki, 1951;
Konnerth-
lonescu,
1963

Carpathians,
Transylvania, Dinaric
Alps

EMount

Phyllotreta atra
(Fabricius, 1775)

Pietrosul Rodnei; Ine
Peak (Rodna Mts.
valley of Saca Rivulet
Borsa (Rodna Mts.)
1,600 m altitude
Pietrosul Rodnei, Rodn
Mts.; valley of Saca
Rivulet

Rodna Mts.; Ineu Peal
Valea Vinului, Valley of
Saca rivulet; Baa
(Rodna Mts., 1,600 n
altitude)

,Petri, 1912;
Csiki, 1951;
Konnerth-

h lonescu, 1963;
Gruev et al.,
1993; Szél et
al., 1995

Europe, Palaearctic
Asia, Morocco,
Yemen
S/EAAP/HPal

Phyllotreta christinae
Heikertinger, 1941

Borsa (Rodna Mts.),
1,600 m altitude

Szél et al., 1995

mountains of Central
Europe and Balkan
Peninsula;
E/Mount

Phyllotreta cruciferae
(Goeze, 1777)

Rodna Vinului

Valley

Mts.;

Petri, 1912;
Csiki, 1951;
Konnerth-
lonescu, 1963;
Gruev et al,
1993

Europe, Caucasus,
Asia Minor, Central
Asia, Siberia,

Mongolia, Northern
Africa; S/IEAP/SIbE
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Taxa Collecting sites Literature cited Distribution/
Zoogeography
Phyllotreta diademata | Rodna Mts.; Vinului| Petri, 1912; Europe, Central Asia
Foudras, 1860 Valley Csiki, 1951; India
Konnerth-I., S/EAP/SIbE
1963; Gruev et
al., 1993
Phyllotreta flexuosa Rodna Mts.; Vinului| Petri, 1912; Boreal part of
(llliger, 1794) Valley Csiki, 1951; Palaearctic Region
Konnerth-I.,
1963; Gruev et
al., 1993
Phyllotreta nemorum | Vinului Valley; Pietrosul| Csiki, 1951; Europe, Palaearctic
(Linnaeus, 1758) Rodnei Gruev et al., Asia (excl. Japan)
1993 S/EAP/SIbE
Phyllotreta striolata Pietrosul Rodnei (1 sp|,Gruev et al., Europe, Asia,
(Fabricius, 1803) 14.1X.1995, H. C.) 1993; Indonesia
Maican and S/EAP/TrPal
Serafim,
2001
Phyllotreta undulata Rodna Mts., Vinului Petri, 1912; Europe, Palaearctic
(Kutschera, 1860) Valley, valley of Saca Konnerth-l., Asia
Rivulet, Pietrosul Rodnej, 1963; Gruev et | S/IEAP/TrPal
Sacel, Izvorul l1zei (1 sp.| al., 1993; Pausescu
6.VI.1995, P. C)) Maican and
Serafim, 2001
Phyllotreta vittula Rodna Mts. Ineu| Petri, 1912; Europe, Palaearctic
(Redtenbacher, 1849) | Peak; valley of SacaCsiki, 1951; Asia (excluding
Rivulet; Pietrosull Konnerth- Japan)

Rodnei; Bosa (Rodnal lonescu, 1963; | SIEAP/TrPal
Mts.), 1,600 m altitude} Gruev et al.,
Pietrosul Rodnei (1 sp},1993; Szél et

14.1X.1995, H. C.) al., 1995;
Maican and
Serafim, 2001
Psylliodes aereus Rodna Mts. Gruev et al., Emount
Foudras, 1860 1993
(probably sspaustriaca
Heikertinger, 1911)
Psylliodes affinis Rodna Mts.; RodnaCsiki, 1951; Europe, Kazakhstan,
(Paykull, 1799) Veche; Vinului Valley Gruev et al., Caucasus, Siberia,
1993 Altai, Morocco
S/EAP/SibE
Psylliodes attenuatus | Rodna Mts. Petri, 1912; Europe, Palaearctic
(Koch, 1803) Csiki, 1951; Asia
Konnerth-I., S/EAP/TrPal

1963; Gruev et
al., 1993
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Taxa Collecting sites Literature cited Distribution/
Zoogeography
Psylliodes cucullatus | Pietrosul Rodnei Gruev et al., | TrPal
(llliger, 1807) 1993
Psylliodes frivaldszkyi | Rodna Mts.; Pietrosyl Petri, 1912; Carpathians
Weise, 1888 Rodnei; Ineu Peak Csiki, 1951; CarpEnd
(Rodna Mts.); RodnaKonnerth-I.,
Veche; valley of Sacal963; Gruev et
Rivulet al., 1993
Psylliodes glaber Pietrosul Rodnei Csiki, 1951 Alps,
(Duftschmid, 1825) Carpathians,
Dinaric Alps
EMount
Psylliodes napi Sicel, Rodna Mts.| Merkl, 2008 Europe,
(Fabricius, 1792) Izvorul Izei, 850 m Palaearctic Asia
altitude (except Japan), Nortf
Western
Africa
S/EAAP/HPal
Psylliodes subaeneus | Rodna Mts. Petri, 1912; Alps, Eastern and
Kutschera, 1867 Csiki, 1951; Southern Carpathiang,
Gruev et al., Slovenia
1993 EMount
CassidinaeGyllenhal, 1813
Cassida murraea Vinului Valley Csiki, 1951 Palaearctic (excluding
Linnaeus, 1767 northern Africa)
S/EAP/TrPal
Cassida viridis Vinului Valley, valley of| Csiki, 1951; Palaearctic
Linnaeus, 1758 Saca Rivulet; &cel, | Merkl, 2008 S/EAAP/HPal
Rodna Mts., lzvorul Izei
850 m altitude
Cassida vittata Rodna Mts. Petri, 1912; from Morocco and
Villers, 1789 Csiki, 1951 Portugal to Japan

TrPal

CONCLUSIONS

Integrating the data obtained from the study ofemak preserved in the collections of
“Grigore Antipa” National Musem of Nature Historyofn Bucharest, with those from the
available coleopterological literature, a synthesiacerning the diversity of the leaf beetles
fauna in the Rodna Mountains (Maramgneorthern Romania) is given.

The chrysomelid fauna from this area is relativebll known, being represented by
138 species from 43 genera, belonging to 11 sulitsmi

Among them,Neocrepidodera transsilvanicéFuss),Psylliodes frivaldszkyWeise,
Chrysolina weise{Frivaldszky) andsclerophaedon carpathicWeiseare endemic species to
the Carpathian Mountains. From a zoogeographicit @d view, the Siberian and European
complexes are dominant in the Rodna Mountains.
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ABSTRACT

This study presents the description of the strectamd diversity analysis of the
Ephemeroptera larvae communities of the 1za Rilie paper is based on quantitative benthic
macroinvertebrates and mayfly qualitative sampdasapled in 2008 (July-September), in 14
sampling stations.

In the reference zone, 21 mayfly species were ifikeht belonging to 10 genera and
five families, representing 29.17% of the Romarkkphemeroptera fauna.

The mayflies present the highest diversity (10 ®dn the proximity of the Ongt
locality - here the specific microhabitats diversis favourable for many species and the
lowest diversity (four species) in the mountain@oesirse, 250 m downstream from Izvorul
Albastru al Izei - and 4 km upstream aicgl Village.

In the upper course of the river the strictly rhabp species Rhithrogenagermanica
RhithrogenasemicolorataBaetis alpinusare numerically dominant: downstream their weight
is decreasing, numerically dominant here beinggbecies of broader ecological tolerance
(Serratella ignita Baetis rhodani In the river sectors with lenitic areas and sefitary
substratum, of the lower course, the speCiasnis luctuos@resents high relative abundances.

The structure of the ephemeropteran larval comtasnieveals that the 1za River is in
a good ecological state, the aquatic habitats atesignificantly affected by human impact,
thatis why we recommend managemeruf theriver for biodiversityconservation.

RESUME: Communautés des larves d’éphéméroptéres (Indggtemeroptera) de la
riviere d’ 1za/Bassin de Tisa (Carpates OrientdRegijmanie).

L’article décrit la structure des communautés degels d’éphémeéroptéres de la riviere
d’ I1za et l'analyse de la diversité de ces commtémiL_es données présentées sont basées sur
des échantillons quantitatifs de benthos et quiddital’éphéméroptéres, collectés durant
'année 2008 (juillet-septembre) sur 14 stationpreevement

Dans la zone de référence 21 especes d'éphém@optat été identifiées, appartenant
a 10 genres et cing familles, celles-ci représen2®nl7% des espéces d'éphéméropteres
signalées sur le territoire roumain.

Les éphéméropteres présentent la plus grandesidé/€t0 especes) au niveau de la
localité de Oncgi - ici la diversité des micro habitats spécifiguétant favorable pour des
nombreuses espéces. La moindre diversité (4 egpestesnregistrée dans le secteur supérieur
de la riviére, 250 m en aval de Izvorul Albastruzai (La Source Bleue de Iza) et 4 km en
amont du village de#8el.
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Dansle secteur supérieur de la riviere, dominent de p@n¢ue numeérique les especes
strictes rhéophilesRhithrogenagermanica Rhithrogenasemicolorata Baetis alpinuy en
aval leurs pourcentages baissent, le secteur étaminé de point de vue numérique par les
especes qui possédent une valence écologique glyess Gerratella ignita Baetis rhodani
Dans les secteurs présentant des zones lentiguas stibstrat sédimentaire dans le cours
inferieur de la riviere, 'espédgaenis luctuosprésente des grandes abondances relatives.

La structure des communautés des larves d’éph@meées indique le fait que la
riviere d’ I1za se trouve dans un état écologique, tes habitats aquatiques n’étant pas affectés
de maniére significative par les activités anthgaps, d’ou notre recommandation pour une
gestion de la riviere dans le sens de la conservat sa biodiversité.

REZUMAT : Comunitti ale larvelor de efemeroptere (Insecta, Ephemeraptdin
raul 1za, bazinul hidrografic Tisa/Dare (Carpdi Orientali, Romania).

Lucrarea preziatdescrierea structurii comudgilor larvelor de efemeroptere din raul
Iza si analiza diversittii acestor comuniti. Datele prezentate in lucrare se bazqasz probe
cantitative de bentog calitative de efemeroptere, colectate in anul8(QQlie-septembrie),
din 14 stai de prelevare.

In zona studiat au fost identificate 21 specii de efemeroptepaytmand la 10 genuri
si 5 familii, acestea reprezin9,17% din speciile de efemeroptere, semnalad®dimania.

Efemeropterele preziitcea mai mare diversitate (10 specii) Tn dreptaalitatii
Oncsti - aici diversitatea microhabitatelor specific#esfavorabdl mai multor specii. Cea mai
mica diversitate (4 specii) se inregistréda sectorul montan al raului, 250 m aval de IzVoru
Albastru al Izegi 4 km amonte de satuk&el.

Tn cursul superior al raului, dominante numerictspeciile strict reofileRhithrogena
germanica Rhithrogenasemicolorata Baetis alpinuy Th aval, ponderea acestora scade,
dominante numeric, fiind speciile cu valgrecologi@d mai largi (Serratella ignita Baetis
rhodani. In sectoarele de rau, cu zone lenititesubstrat sedimentar, din cursul inferior,
speciaCaenis luctuosarezint abundete relative mari.

Structura comunitilor larvelor de efemeroptere indifaptul &G Iza se afl intr-o stare
ecologi@ buri, habitatele acvatice nefiind afectate semnificakev activititile antropice, de
aceea recomannh ca managementul raulu se fad in sensul conseidivii biodiversitii.

INTRODUCTION

This study presents the description of the strectand diversity analyse of
Ephemeroptera larvae communities of the 1za Rive&/River basin.

The Iza River is a second order tributary of thenllkee, localized in the north part of
the Romanian territory. The upper course of the Rigmer was included in the Rodna
Mountains National Park.

Iza River has its sources in the Rodna Mountairdeutrana Peak at a 1,380 m
altitude, 83 km length, 1,303 Knbasin, a multiannual average flow at the confleenith
Tisa River of 16.3 riis with which confluence at the west of Sighetu Matei locality at 268
m altitude, and collects streamlets from the wes$tern side of the Rodna Mountains the
main of the left side tributaries being Mara, Bai@otiza, Sitioara and of the right side
Ronisoara (Reu, 1980; Badea et al., 1983; Posea et al., 1982).

Actual hydrobiological research related with theuatgc macroinvertebrates in this
area are few, in this respect we have to mentierstbhdy concerning the benthic communities
of the Iza River with special remarks on rheophilayfly species, realised byidean
(1997).
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MATERIAL AND METHODS
This paper is based on quantitative benthic maeesiabrates and mayflies qualitative
samples, sampled in 2008 (July-September), in d¥pbiag stations (Fig. 1).
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Figure 1: The Iza River sampling stations (S1 -)34dyout.

The sampling stations for this study were chosewraing to the valley morphology,
the confluence with the main tributaries and theva impact types and degrees on the river
sectors - hydro-technical works, pollution souree®] overexploitation of the riverbed mineral
resource and exploitation of riverine lands, inesrtb highlight the Ephemeroptera species
diversity, and also the variation of the benthicromvertebrate communities structure.

At each site were sampled quantitative samples freendifferent points, in order to
highlight the micro-habitats specific diversity. the study period 140 quantitative benthic
macroinvertebrates samples were sampled and adalyidee benthic macroinvertebrates
quantitative samples were carried out with an 887 surface Surber Sampler, with a 250 um
mesh net. The sampled biological material was fixed% formaldehyde solution at which
NaHCGQ, was added.

The biological material included 1773 Ephemeropteraae in life cycle periods
which allowedtheir identificationto speciedevel. Another 32%of the quantitativelysampled
individuals were in life cycle periods which didtradlowed identification to species level.
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For the quantitative structure description of theeyfty communities we have used the
relative abundance (A%). For the mayfly communitiediversity quantifying, the
heterogeneity index Simpson (Gomoiu and Skolka,120Qebs, 1989) were determined,
based on the quantitative samples.

RESULTS AND DISCUSSION

In the studied zone 21 species were found, belgngiiO genera and 5 families.

The identified mayfly species list of the 1za Rivaith the specific sampling sites (S1
- S14 - sampling stations):

Fam. Ephemerellidae
Serratella ignita(Poda 1761) - S6, S7, S8, S9, S10, S11, S12, 343, S
Ephemerella notatéEaton 1887) - S8, S9, S10
Fam. Caenidae
Caenis luctuos#Burmeister 1839) - S11, S12, S13, S14
Caenis macrur&tephens 1835 - S13
Fam. Baetidae
Baetis alpinugPictet 1843) - S1, S2, S3, S4, S5, S6
Baetis melanony@ictet 1843) - S2, S3,
Baetis rhodan(Pictet 1843) - S1, S2, S3, S4, S5, S6, S7, S8589, S11, S12, S13,
S14
BaetisvernusCurtis, 1834 - S7, S8, S9, S10, S11, S12
Baetis lutheriMiller-Liebenau 1967 - S6, S7
Baetis fuscatuflLinnaeus 1761) - S5, S6
Baetis muticugLinnaeus 1758) - S5, S6
Centroptilum luteoluntMuller 1776) - S6, S7
Procloeon bifidun{Bengtsson 1912) - S13, S14
Fam. Oligoneuriidae
Oligoneuriella rhenanglmhoff 1852) - S8, S12, S14
Fam. Heptageniidae
Ecdyonurus insigni§Eaton 1870) - S11, S12
Ecdyonurus venosyFabricius 1775) - S1, S3, S5, S6, S9, S12, S18, S1
Ecdyonurus dispafCurtis 1834) - S4, S8, S12, S13, S14
Ecdyonurus submontanuanda 1969 - S10
Epeorus sylvicol@Pictet 1865) - S12
Rhithrogena germanickaton 1885 - S1, S2, S3
Rhithrogena semicolorat@urtis 1834) - S1, S3, S4, S6, S11, S12

In the Iza River, the mayflies had the highestcese diversity (10 species) in the
proximity of the Oncgti locality (S12) (Tab. 1) - here the diversity ¢he specific
microhabitats is favourable for many species, fmeddwest species diversity (four species) in
the montainous course at 250 m downstream Izvoilbbhgiru al lzei (S2) and four km
upstream &cel Village (S4) (Tab. 1).

According to the Simpson Index, the Ephemeroptaraae communities present a
high heterogeneity on the entire Iza River courfab( 1), with a maximum at 0.5 km
upstream &cel locality (S6).

The mayfly species with the widest distributiontle Iza River isBaetis rhodani-
present in all the fourteen studied lotic sectdFfbe species with the most restricted
distributions areCaenis macruraEpeorus sylvicolaand Ecdyonurus submontanussampled
only in the one of the fourteen studied lotic sexto
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In the studied area, the numerical weight of thayfly larvae in the benthic
macroinvertebrate communities vary, between 75.0%m km upstream el Village (S4)
and 16.2%, upstream the confluence with the TisaRiS14) (Tab. 1).

Table 1: The structure of mayfly communities prégarthe 14 lotic sectors analysed in
the Iza River and the numerical weight of this egstic group in the benthic macroinvertebrate
communities (P - Ephemeroptera numerical weigtth@ benthic macroinvertebrate communities
structure, A% - relative abundance of each species)

Sampling P : Invertgd The specific structure of the Ephemeroptdra A
) Simpson index . (%)
station (%) (1-) larvae community
Baetis alpinus 52.5
Baetis rhodani 10.0
S1 67.68 0.668 Ecdyonurus venosus 5.0
Rhithrogena germanica 22.5
Rhithrogena semicolorata 10.0
Baetis alpinus 25.71
Baetis melanonyx 8.57
S2 41.94 0.546 Baetis rhodani 2.86
Rhithrogena germanica 62.86
Baetis alpinus 30.0
Baetis melanonyx 22.0
Baetis rhodani 10.0
S3 42.63 0.812 Ecdyonurus venosus 14.0
Rhithrogena germanica 18.0
Rhithrogena semicolorata 6.0
Baetis alpinus 16.0
Baetis rhodani 48.0
S4 75.0 0.687 Ecdyonurus dispar 8.0
Rhithrogena semicolorata 28.0
Baetis alpinus 50.0
Baetis rhodani 20.83
S5 49.68 0.699 Baetis fuscatus 4.17
Baetis muticus 8.33
Ecdyonurus venosus 16.67
Serratella ignita 21.88
Baetis alpinus 1.56
Baetis rhodani 7.81
Baetis lutheri 18.75
S6 41.23 0.837 Baetis fuscatus 3.13
Baetis muticus 4.69
Centroptilum luteolum 14.06
Ecdyonurus venosus 3.12
Rhithrogena semicolorata 25.0
Serratella ignita 27.91
Baetis rhodani 6.98
S7 29.57 0.792 Baetisvernus 18.6
Baetis lutheri 20.93
Centroptilum luteolum 25.58
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Sampling P . Inverte_d The specific structure of the Ephemeroptgra A
) Simpson index ; (%)
station (%) (1-) larvae community
Serratella ignita 32.76
Ephemerella notata 8.62
Baetis rhodani 15.52
S8 57.70 0.774 Baetisvernus 29.31
Oligoneuriella rhenana 1.72
Ecdyonurus dispar 12.07
Serratella ignita 38.18
Ephemerella notata 5.45
S9 64.67 0.756 Baetis rhodani 14.55
Baetisvernus 20.0
Ecdyonurus venosus 21.82
Serratella ignita 36.36
Ephemerella notata 11.36
S10 31.19 0.768 Baetis rhodani 25.0
Baetisvernus 9.09
Ecdyonurus submontanus 18.19
Serratella ignita 8.82
Caenis luctuosa 35.29
Baetis rhodani 25.0
Sit 57.4 0.776 Baetisvernus 2.94
Ecdyonurus insignis 16.18
Rhithrogena semicolorata 11.74
Serratella ignita 15.71
Caenis luctuosa 17.14
Baetis rhodani 32.86
Baetisvernus 7.14
S12 4851 0.828 Oligoneuriellg rhen_ana 2.86
Ecdyonurus insignis 4.29
Ecdyonurus venosus 1.43
Ecdyonurus dispar 10.0
Epeorus sylvicola 5.71
Rhithrogena semicolorata 2.86
Serratella ignita 30.43
Caenis luctuosa 15.94
Caenis macrura 5.8
S13 40.69 0.795 Baetis rhodani 27.54
Procloeon bifidum 2.9
Ecdyonurus venosus 4.35
Ecdyonurus dispar 13.04
Serratella ignita 33.34
Caenis luctuosa 29.82
Baetis rhodani 8.77
S14 16.2 0.779 Procloeon bifidum 5.26
Oligoneuriella rhenana 5.26
Ecdyonurus venosus 3.51
Ecdyonurus dispar 14.04
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Analysing the similarity of the mayfly larvae comnities in the 14 sampled lotic
sectors, on the basis of the species relative anoed(Tab. 1), allows these communities to be
grouped in six classes (Fig. 2):

I. community where the specidghithrogena germanicas numerically dominant,
situation which was found in S2 sampling station;

II. communities where the species of genus Baatis numerically codominant,
situations wich were found in S1, S3, S4 and S5ptamstations;

lll. communities builded up byserratella ignita, Baetis lutherand Centroptilum
luteolumsituations wich were found in S6 and S7 sampliafats;

IV. communities where the specié&erratella ignitais numerically codominant,
situations which were found in S8, S9 and S10 simgstations;

V. communities builded up b8erratella ignita, Caenis luctuosand Baetis rhodani
situations which were found in S12, S13 and S14pfiagstations;

VI. community where the speci€aenisluctuosaandBaetis rhodaniare numerically
codominant, situation wich were founded in S11 damgstation.

S2
III @
é
S11
| | | | | | | |
0 1 2 3 4 ) 6 7

Figure 2:Tree diagram based on the mayfly species relabva@dance (A%),
of the 14 analysed lotic sectors
(Euclidean distances, S1 - S14 sampling stations).

IV

VI
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CONCLUSIONS

The Ephemeroptera fauna of the Iza River presergtative high species diversity. In
the studied area 21 mayfly species were found nigatg to 10 genera and five families were
identified, representing 29.17% of the Romaniandepéroptera fauna.

In the Iza River, the mayflies present the highdigersity in the proximity of the
Oncsti locality - here the specific microhabitats disiy is favourable for many species, and
the lowest diversity is in the mountainous couts25® m downstream Izvorul Albastru al 1zei
and at four km upstreani&l| Village.

In the upper course of the river numerical domigsame the strictly rheophilic species
(Rhithrogenagermanica RhithrogenasemicolorataBaetis alpinug downstream their weight
decrease, numerical dominant here being the spewmits a large ecological valence
(Serratella ignita Baetis rhodani. In the river sectors with slow flowing water and
sedimentary substrata of the lower course, theisp€aenis luctuosaresent relatively high
abundances.

The structure of the Ephemeroptera larvae comiesgrshow the fact that Iza River in
spite of its long therm use by the local humanlessients it is in a good ecological state, its
aquatic habitats being not significantly affectgdtbe local human impact, that is why it is
recommended for this river a management which shaatget mainly the biodiversity
conservation.
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ABSTRACT

This paper is part of a study made in order tobdéistathe quality of water resources
within the Rodna Mountains National Park. The aiasvo make an inventory of the habitats
of aquatic and semi-aquatic Heteroptera, the cdiamebetween those habitats and the degree
of anthropic impact, and to establish the biodiwgrelegree, using Lou Jost’s number
equivalents. In order to achieve this, we choseeReRiver as a reference. Samples were
collected from the river’'s floodplains, from 16 galing stations belonging to three sectors
along the valley, with different degrees of anthcoppact. Three eurivalent species of the
group were collected. Obvious differences were oleskbetween the three sectors analyzed,
the one with a medium degree of anthropization dgireferred. The biodiversity analysis
showed values similar to other analogous basirtiestiby the authors.

ZUSAMMENFASSUNG: Der Einfluss des Menschen auf die Verteilung der
aquatischen und semiaquatischen Heteropteren dpsdReFlusses/Nationalpark Rodna-
Gebirge (Transylvanien-Maramuresch/Ruméanien).

Die vorliegende Arbeit ist Teil einer Studie, zWBewertung der Gulte der
Wasserressourcen im Nationalpark Rodna Gebirge.Zsvar die Erfassung der von den
aquatischen und semiaquatischen Heteropteren heyerr Habitaten, die Feststellung der
Beziehung zwischen ihrer Anzahl und dem Grad ifBeeinflussung durch menschliche
Tatigkeiten sowie die Ermittlung der Biodiversitdeste mit Hilfe der Methode der
numerischen Aquivalenz von Lou Post. Um dieses Zietrreichen, wurde der Repede-Fluss
als Referenzgewasser ausgewahlt. Die Proben wanlde ausgewahlten Stellen der Aue im
Bereich von drei unterschiedlich stark vom Menschegeinflussten Flussabschnitten
entnommen. Die untersuchte Gruppe war mit dreivalenten Arten vertreten. Es wurden
klare Unterschiede zwischen den drei im Hochwassednalysierten Abschnitten festgestellt,
wobei sich derjenige mit einem moderaten Einflussnsehlicher Téatigkeit als bevorzugt
erwies. Die Biodiversitatsanalyse zeigte Werte, denen ahnlicher, von den Autoren
untersuchter Einzugsgebiete nahe standen.
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REZUMAT : Influenta impactului uman asupra distrilei heteropterelor
semiacvaticesi acvatice din raul Repede in Parcultidaal Munti Rodna (Transilvania-
Maramurg, Romania).

Lucrarea face parte dintr-un studiu realizat peetraluarea cafitii resurselor de afp
din Parcul Ndonal Murtii Rodna. Obiectivul a fost inventarierea habitatepreferate de
Heteropterele acvaticé semiacvatice, legura dintre nurirul lor si gradul de impact antropic,
si stabilirea valorilor biodiversitii, cu ajutorul metodei echival@lor numerici a lui Lou Jost.
Pentru atingerea scopului, a fost aleaa arie de referid Raul Repede. Probele au fost
colectate din albia majara raului, din 16 puncte aperand la trei sectoare din lunguliiy cu
grade diferite de impact, trei specii eurivalerfieyd colectate. Diferete evidente au fost
observate intre cele trei zone analizate, cea cgrath moderat de antropizare fiind prefarat
Analiza de biodiversitate a@at valori apropiate cu cele ale altor bazine rgdafice, similare,
studiate de autori.

INTRODUCTION

The Rodna Mountains National Park is the largedunal reserve from northern
Romania, spreading across 46.339 hectares of $omsti meadows. The area contains
valuable species of plants and animals, alongsigmitant geological and geomorphological
assets. Human activities are reduced to minimundenthe park’s boundaries, only rational
forestry and grazing being aloud. This paper ig paa larger study made in order to asses
guality of habitats and the influence of human\diitis in the area. From the target group,
aquatic Heteroptera belong to InfrasubordepomorphaPopov 1968, while the semi-aquatic
ones belong to InfrasubordeGerromorpha Popov 1971 (Gaby Viskens, 2005, on
www.earthlife.net), being insects associated, nawréess, to water surfaces, forming, along
other groups, the nekton and the epineuston. Thiegbit a large variety of micro biotopes,
from those lacking in vegetation, to those compyetevered (Andersen, 1982; Davideanu,
1999), the typical habitats for the group represgnponds, lakeshores, slow flowing creeks or
little bays formed at the shore of rivers. Mostage are not sensible to moderate human
impact in the habitat, as well to the presenceeagfetation (Andersen, 1982; Jansson, 1986).
Repede River was chosen as a case study on thp, gloe to the gradual anthropic impact
present, from completely pristine habitats, in thgper basin, to river banking and all that
comes from the presence of a locality, in its thvedr basin.

MATERIAL AND METHODS

The study took place in June 2009, with the godhking qualitative samples. A total
of 16 stations were taken in concern, from thréemdint areas of the floodplains: four stations
in the lower basin (intense anthropic impact), eigtations in the middle basin (medium
anthropic impact) and another four station in tppar basin (with no anthropic impact). From
each station, we took one sample, of 7 to 10 mewog as much of the habitat possible (water
surface and interior, aquatic vegetation if preskottom); the samples were collected with an
entomological net with 60 chopening and 2 mm mesh.

The identification of the species was made by mh@phological features of the
insects, studying them at the stereo binoculangudata from other specialists (Jansson, 1986;
Davideanu, 1999). The larvae found were not idietifit species' level, due to difficulties
regarding that operation, and they will not be ad&r®d in the biodiversity analysis.

The results obtained from the sampling points waralyzed from the biodiversity
point of view, using Jost’s number equivalent. Bor case, in which community weights
are different, we used Shannon Entropgpfin(p;)), with the number equivalent of
exp(Zpi*In(pi)), for which thep value is obtained by dividingto a (Jost, 2007).
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RESULTS AND DISCUSSIONS

As stated before, three different river sectorsevstudied.

Sector 1(Fig. 1) was chosen in a small ward of gofocality, between the following
river sectors: 47°37'35” northern latitude, 24°42’'Ceastern longitude downstream (753 m
a.s.l.) and 47°37'27" northern latitude, 24°41'5&4stern longitude upstream (765 m a.s.l.).
Four sampling station were evaluated from this ,a@@aoded S11 to S14, from the lowest to
the highest altitude.

Figure 1: Sampling sector 1 - lower Repede Riveirba
(personal representation from googleearth.com basis

The geographical status of the stations is a®vell S11 is located at 47°37'33”
northern latitude, 24°42'07” eastern longitude ad elevation of 754 m a.s.l., S12, at
47°37'31" northern latitude, 24°42'06” eastern ldnde and 756 m a.s.l. elevation, S13, at
47°37°'30” northern latitude, 24°42’02” eastern Igdnde and an elevation of 760 m a.s.l., and,
finally, S14 was chosen at 47°37°28” northern late, 24°42'00” eastern longitude and 764 m
a.s.l. elevation.
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All the stations are largely similar, being rivanores with a relatively slow stream
(altitude difference is 10 m at 500 m long sectthg river bottom is rocky and has small
amounts of sediment, water depth is under 40 comtégvegetation is missing and the water
is clear. All along the sector the river is pafyiddanked, and urban wastes are a habit (plastic
bags, garbage, oil spills), due to the proximityimfiabited space (the river runs between
individual households). Samples were taken fronuabeb m long and one m wide sectors of
the river.

Neither aquatic nor semi aquatic Heteroptera veasd in either of the sampling
stations, and very few other inhabitants were sathfTrichoptera and Odonata larvae, small
worms). The most probable cause is the lack of ta#ige and low quantity of organic
sediment, both favourable conditions for the grofwpother problem is regarding the river's
territorial improvement, which leads to the abseofcstagnant water, both on the main course
and flood plains, stagnant water where most taggmip species are found. The mild pollution
must not be seen as a problem, since previous vebiwed the contrary (Olosutean and llie,
2008; llie and Olosutean, 2009).

Sector 2 (Fig. 2) was chosen between the following pointarfrthe river course:
47°37°05” northern latitude, 24°41'48” eastern ldode (at an 819 m a.s.l.) and 47°36’41”
northern latitude, 24°41'43” eastern longitude Yaléon 834 m a.s.l.). The sector has suffered
a recent transformation, drills being made in fbed plains and river bed, for drinkable water
captures, to be used by the people in the nearbyaBacality.

We took samples from eight different stationspdotogically encoded S21 to S28.

S 21 (47°37°04" northern latitude, 24°41'49” eastongitude, elevation 825 m a.s.l.)
is a river sector with slow stream flow, hygrophigovegetation present in a small amount at
the shore and a muddy bottom. The sampling was fmageabout 10 m in length and 60-70
cm in width.

S 22 (47°37°02" northern latitude, 24°41'49” eastongitude, elevation 825 m a.s.l.)
is again a river sector with hygrophilous vegetagiwesent in a small amount at the shore and
muddy bottom, about 100 m upstream S21. The watsr almost still, and the amount of
vegetation a little larger than the previous statibhe sampling was again made from about
10 m in length and 60-70 cm width.

S 23 (47°36’55” northern latitude, 24°41'49” eantngitude, elevation 831 m a.s.l.)
is a small puddle of about 5 m long and 3 m widenkd at the side of the road. Hygrophilous
vegetation was heavily present, the bottom was muddd the depth of the water was less
than 20 cm.

S 24 (47°36'58" northern latitude, 24°41'50” eastéongitude, elevation 826 m) was
another small puddle formed in an excavation onriber floodplain, 2 m long and a half
meter wide, with a small amount of semi aquaticetagon, rocky bottom and signs of
anthropic intervention (metal pieces, wood). Theewavas deeper than the previous station,
measuring up to 50 cm.

S 25 (47°36'53" northern latitude, 24°41'54” eamtéongitude, elevation 843 m) is a
small creek, tributary to Repede, with a step-tkerse, rocky bottom and no vegetation. The
samples were made from about 10-12 m in lengtis@rzin in width.

S 26 (47°36'52" northern latitude, 24°41'53” eastéongitude, elevation 843 m) is
again a small tributary of Repede River, but witHifferent course, imposed by a road gap,
with hygrophilous vegetation present and a verwdlow. Samples were taken from about 10
m in length and 20 cm in width.
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Figure 2: Sampling sector 2 - middle Repede Riesirb
(personal representation from googleearth.com pasis
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S 27 (47°36’43" northern latitude, 24°41°'45” eastdongitude, elevation 833 m)
consists of two communicating small puddles formiedan excavation near the road,
measuring each about 2 m in both length and wititte puddles had rocky bottom, no
vegetation and small depth (around 10-15 cm). $plwanches from forest exploitation were
in a large amount inside both puddles.

S 28 (47°36'43" northern latitude, 24°41'44” eamtéongitude, elevation 830 m) was
a swamp sector formed by a spring dammed by thstiwaniion of the road. The station was
about 20 m long and 10 m wide, of mixed underwated dry sectors, with abundant
vegetation and stagnant water, no deeper than 10 cm

Six out of eight sampling stations show the presesf the target group (Tab. 1). Only
three species were sampled as imagerris lacustrisLineé 1758,Gerris costaeHerrich-
Schaffer 1853 anllotonecta glauca glaudainné, 1758, as well as 13 larvae belonging to the
group, impossible to identify at species’ leveleféfore, not taken into account in a further
analysis). Biodiversity values calculated usingt'3osumber equivalents were 1.207 for
averagen-biodiversity, 0.878 fof-biodiversity and 2.085 for-biodiversity.

Table 1: List of aquatic and semi-aquatic Hetengptampled in the Rodna Mountains
National Park.

No. Species Stations
S21 S22 S23 S24 S27 S28
1. | N.glauca glauca - - 1 - - -
2. G. lacustris 4 1 - 1 - -
3. G. costae - 1 1 1 4 9
Total 4 2 2 2 4 9

We compared those values with similar sectors samnpl previous campaigns: the
upper Arieg River basin from the Apuseni Mountains (llie anib$dtean, 2009), Ruscova and
Frumweaua rivers from the Maramygr®lountains (recalculation for Jost’s method usiagad
from Olosutean and llie, 2008). The comparisoregicted in the table 2.

Table 2: Biodiversity values of the four rivers.

No river no. of species averagen B Y

' /no. of stations
Repede

1. | (Rodna 3/6 1.207 0.878 2.085
Mountains)
Ruscova

2. | (Maramure 4/6 1.16 0.99 2.15
Mountains)
Frumweaua

3. | (Maramurg 4/5 1.88 1.14 3.02
Mountains)
Aries

4. | (Apuseni 716 1.53 2.317 3.545
Mountains)
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The highest similarity is with Ruscova Valley, whdhe degree of anthropic impact
was very much alike: habitats appear from smakksalammed by roads, road gaps, canals at
the side of roads. Frurgeaua Valley shows higher diversity, being a much pristine area,
although anthropic impact is familiar. Upper AriRiver has highef values, pursuant to a
much larger distance between consecutive statamsuf 2 km between stations, opposed to a
2 km entire area for Repede River), resulting inhigher variety of geological and
geomorphological conditions, reflected in largerffalences between community
compositions. In conclusion, similar values ocdusimilar impact (in intensity and type), but
a general conclusion needs further investigation.

Sector 3(Fig. 3) was chosen between 47°35'57” northerituide, 24°41'31” eastern
longitude downstream, at an elevation of 936 m, 4nt85'48” northern latitude, 24°41'28”
eastern longitude upstream, at 971 m a.s.l.

Four sampling stations were taken into accourtpeéed S31 to S33 from the lowest
to the highest in altitude.

S31 (47°35’56" northern latitude, 24°41'31" eastlngitude, elevation 942 m) was a
curved river sector, with slower than average strepeed. No hygrophilous vegetation was
present, the bottom was rocky, the water clearrapil enough, with a depth of about 50 cm.
The sample was taken from a 5 m per 1 m area.

S32 (47°35'52" northern latitude, 24°41'29” easténgitude, elevation 952 m) is the
confluence of Repede with a large tributary. The@as were taken at shores, under a bridge,
for about 10 m in length, and 50 cm in width, whire stream speed was slower, the bottom
was rocky, the water depth around 70-80 cm, angegetation was present.

S33 (47°35'50” northern latitude, 24°41'29” eastéwngitude, elevation 966 m) and
S34 (47°37'49”" northern latitude, 24°41'30” eastemlevation 966 m) are small creeks,
tributary to Repede River, flowing in parallel withe main river. They both had a fast flow,
around 10 cm depth, a small amount of hygrophilmgetation, muddy bottom and relatively
clear water.

No individual of the target group was found instlsiector, but the causes are, most
likely, very different than the ones in sector tisthe habitats from the upper basin are not
very favourable to our group, who needs small pposltsv flow or semi aquatic vegetation,
none present on the area. Fast flowing streamgactesistic of mountain rivers are not
preferred by aquatic and semi aquatic species dérblgtera, and also to hygrophilous
vegetation, another important condition for moscsps.

Geomorphological conditions, with a crystallinebstatum, favour rapid rainwater
infiltration, leaving small room for puddle formati, another specific habitat for the group.
Last, but not least, harsh climatic conditions niilgh a problem for some higher temperature
preferring species, concurring, along with the ottenditions mentioned, to the complete lack
of aquatic and semi aquatic Heteropterans fromettea.

As a personal comment, we must not exclude theepre of the group from the entire
upper basin, since we didn't have access to ther'sivsprings, where the presence of
vegetation and slow flowing water could offer gamhditions for some species (especigly
lacustrisandVelia (Plesiovelia) rivuloruniabricius 1794), as previous work from the authors
revealed (Olosutean and llie, 2008; Ilie and Oleant 2009; llie, personal observation).
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Figure 3: Sampling sector 3 - upper Repede Riveinba
(googleearth.com basis modified by author).
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CONCLUSIONS

Aquatic and semi-aquatic Heteroptera are repreddntthe Repede River valley by
only 3 species (with 23 imago and 17 larvae), athmon ones for the group in Romania. All
three species are new to the area, probably asult te the lack of studies made in the area,
but two of them were sampled to the nearby regi@stacustrisin several locations from
Maramurg Mountains (Olosutean and llie, 2008) a@d costaeat Tihua from the Bargu
Mountains (Paina, 1975) and on Bardi Creek fromMfa@amurg Mountains (Olosutean and
llie, 2008).

All the individuals were sampled in only one of theee sectors chosen, respectively
the one with medium anthropic impact. The spedditivities from the area (drilling the
river bed and meadows, road construction, river rdeng) produced habitat conditions for
the group (puddles, marshes, slow flow), thereftihe results were obtained. The
biodiversity analysis revealed more or less simil@ues with suchlike rivers from previous
campaigns.

The upper basin (with no anthropic impact) and tbeer basin (with intense
anthropization) showed no presence of the grougtheureasons are completely different. Due
to access problems, we were unable to samplewbesprings, where usually appear habitats
for the studied group.

As a general conclusion, it seems that mild amilerompact suites aquatic and semi
aquatic Heteroptera, creating better habitat caditfor the group, but the discussion is still
open and needs further research.
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ABSTRACT

Faunistic investigation of the Rodna Mountains dladil Park and its surroundings
(NW Romania) yielded records for 16 ant specieseBaupon these results the number of
known species reaches 22 in this region. Nine speaie new for this regiolCamponotus
ligniperdus, Formica lemani, Formica clara, Formicanguinea, Leptothorax acervorum,
Myrmica lobicornis, Myrmica rubra, Myrmica ruginandPolyergus rufescen3hree main
habitat types were studied: meadows, spruce foseslsgrasslands. The highest number of
species was recorded in grasslands. The majorittyso§pecies are common in Romania. Data
regarding the species’ biology and ecology arergive

ZUSAMMENFASSUNG: Anmerkungen zur Ameisenfauna (Hymenoptera:
Formicidae) des Nationalparks Rodna-Gebirge uncheseiUmgebung (Transylvanien-
Maramuresch, Ruménien).

Auf Grund faunistischer Untersuchungen im Natipagt Rodna-Gebirge und seiner
Umgebung (NW Rumaénien) wurden 16 Ameisenarten ésstfjt. Mit diesen Ergebnissen
weist die Ameisenfauna des Gebietes nun 22 Arténdawon sind neun Arte@amponotus
ligniperdus, Formica lemani, Formica clara, Formicanguinea, Leptothorax acervorum,
Myrmica lobicornis, Myrmica rubra, Myrmica ruginaund Polyergus rufescenseu fir das
Gebiet. Es wurden drei Haupttypen von Lebensraumetersucht und zwar: Wiesen,
Fichtenwald und Weiden. Die hdchste Artenzahl faiocth im Weideland. Die meisten sind in
Rumanien weit verbreitete Arten. Angaben betreff@idlogie und Okologie der Arten
werden auch angefihrt.

REZUMAT : Date privind fauna de furnici (Hymenoptera: Fariti@e) din Parcul
National Murtii Rodnasi imprejurimi (Transilvania-MaramugeRomania).

Investigaiile faunistice Tn Parcul Nenal Murtii Rodna au dus la inregistrarea a 16
specii de furnici. Cu aceste date, riwah speciilor cunoscute din aceagbra se ridié la 22
de specii. Noal specii sunt noi, pentru aceasegiune:Camponotus ligniperdus, Formica
lemani, Formica clara, Formica sanguinea, Leptotitoracervorum, Myrmica lobicornis,
Myrmica rubra, Myrmica ruginodisnd Polyergus rufescendrei tipuri de habitate au fost
studiate: lunca, Julurea de molidi pajistea. Cea mai mare diversitatea a fost inregisirat
pajisti. Majoritatea speciilor sunt comune ih Romaniantrezentate date privind biologia
ecologia speciilor identificate.
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INTRODUCTION

Although in the last decade faunistic studies wegied out in different regions of
Romania (Cész et al., 2001; Kiss and Fetykd, 2008; Marko, 20@8san and Markd, 2009),
there are still areas from where no data or fewisgere known.

The ant fauna of Rodna Mountains was rather postigied, only scarce data are
known. Ten species are known from Rodna VecherjBidiisiud County):Formica cinerea
Mayr, 1853,Formica cuniculariaLatreille, 1798,Formica pratensiRetzius, 1783Formica
rufibarbis Fabricius, 1793Lasius brunneusglLatreille, 1798) Lasius flavugFabricius, 1781),
Lasius niger(Linnaeus, 1758)Lasius plathytoraxSeifert, 1992 Solenopsis fugai_ atreille,
1798) andTetramoriumcf. caespitumParaschivescu, 1978; Marko, 1999). An additianal
species,Myrmecina graminicola(Latreille, 1802),from Pasul Prislop (Rodna Mountains)
(Marké and C&sz, 2002) andCamponotus herculeanu@.innaeus, 1758) from Rodna
Mountains are recorded so far 6z and Marko, 2005).

This study offers the first data to the knowledgeh® myrmecofauna of the Rodna
Mountains National Park. Biology and ecology dataaerning the recorded ant species from
the protected area and its surroundings are alsmgi

STUDY AREA, MATERIAL AND METHODS

The Rodna Mountains National Park is located inrtbghern part of the Romanian
Eastern Carpathians and it is the northernmosbmaitpark of our country. It covers an area of
46,400 ha.

The collections took place in June, 2009. Ant sgdiom different habitats were
sampled from the Rodna Mountains National Parkisnslurrounding (Tab. 1, Fig. 1).

Table 1: Sampling points in the Rodna Mountaingdwal Park and its surroundings.

Location Al?rt#)de Coordinates Vegetation
850 47°36'67" N spruce
24°41'19" E forest
Rodna Mountains 810 47°36'34" N land
National Park 24°41'96" E grassian
808 47°37'67" N rock crevices
24°41'32" E with moss
47°38'78" N
Borsa Town 442 24°42'42" E meadow
Viseu Valley 46°27'11" N
downstream Baa 613 22°51'36" E meadow

Ants were collected by hand mainly from nests; tdwlected specimens were
preserved in 70% ethanol.

The identification of ant species was carried oot tbe basis of several available
identification keys (Czechowski et al., 2002; Maral., 2009; Seifert, 1988, 1992, 1996 and
2007).
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&

RODNA MOUNTAINS
NATIONAL PARK

Figure 1: Studied habitats in the Rodna Mountdihs;Boga - meadow, 2 - \éeu Valley -
meadow; Rodna Mountains Park; 3 - rock creviceb wibss, 4 - grassland, 5 - spruce forest).

RESULTS
Altogether 16 species belonging to two subfamiliege collected from the Rodna

Mountains National Park during this study (Tab.™)e majority of the species are common

for the myrmecofauna of Romania (Marké et al., 2006
The presence oMyrmica ruginodisNylander, 1846, a polytopic species of moist

forests, in grassland habitats isn’t unusual, b&ean mountains, above 1,000 m altitude, it
also inhabits open habitats (Czechowski et al.2p00
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Table 2:Species collected from The Rodna Mountains Nati®zek and its surroundings
(* species published by other authors, but noectdld during the present study).

Rodna Mountains Viseu
National Park Valley

Species Baa

Type of habitat

meadow
rock
crevices
with moss
grassland
forest
meadow

Formicinae Lepeletier, 1836
Camponotus ligniperdud.atreille 1802) X X
Camponotus herculean(sinnaeus, 1758)*
Formica cinereaMayr 1853 X X
Formica claraForel 1886
Formica cunicularialLatreille 1798
Formica lemanBondroit 1917 X
Formica pratensifetzius 1783*
Formica rufibarbisFabricius 1793*
Formica sanguinedatreille 1798 X
Lasius brunneu§l atreille 1798)*
Lasius flavugFabricius 1781) X
Lasius niger(Linnaeus 1758) X
Lasius plathytoraxSeifert 1992 X X
Myrmicinae Lepeletier, 1836
Leptothorax acervorurfFabricius 1793) X
Manica rubida(Latreille 1802) X X X
Myrmecina graminicoldLatreille 1802)*
Myrmica lobicornisNylander 1846 X
Myrmica rubra(Latreille 1867) X
Myrmica ruginodisNylander 1846 X X X
Solenopsis fugaft_atreille 1798)*
Tetramoriumcf, caespitum X X X
Total no. of species: 22 5 5 9 6 2

XX | X

Myrmica rubra(Latreille, 1867), a eurytope, the most hygrophsl@and yet the most
tolerant species of all Central-Europ&dgrmica, one of the commonest in the Palearctic, it
was collected from Bea town meadows, a highly anthropogenized habitat.

Myrmica lobicornis Nylander, 1846, an oligotope of coniferous forelist enters
mixed ones, too), was also recorded from meadowds pastures, nowhere very abundant.
Nests in the ground, litter, moss, under stonegyréwices (Czechowski et al., 2002). It was
found in rock crevices with moss.

Manica rubida(Latreille, 1802) is a typical mountain specieswcng at 500-2,000
m (usually above 700-800 m). It inhabits sunlitnst@reas overgrown with low xerophilous
vegetation - mainly riverside terraces, meadows @amtures. Nests are built in the ground,
often under big stones (Czechowski et al., 200Bg 3pecies was collected from moss, from
under stones and from grasslands.

Leptothorax acervorunfFabricius, 1793)s mostly found in dry and light coniferous
(mainly pine) forests, with poor undergrowth. Itakso met in open habitats, ranging from
moist peat bogs to xerothermal grasslands. In thentains, it reaches the subalpine meadow
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and the tundra zones. Nest are built, dependinbaduitat, in rotten logs or stumps, in fallen
branches, under bark and, more rarely, under stonés rock crevices, also under moss; in
bogs they are found in peat (Czechowski et al.2P00he species was collected from open
habitats like meadows.

Formica lemaniBondroit, 1917, a boreo-montane species, mainlghite open area,
mid-forest glades and mountain meadows, both ddyveet. Occasionally it is found in peat
bogs or even in shaded humid forests (Czechowski.e2002). It was recorded from moss,
grassland and spruce forest habitats.

Formica cinereaoccurs exclusively in sunny sandy habitats, frorma aed inland
dunes to sparse light pine forests. They build daep widely-spread underground nests
(Czechowski et al., 2002Formica cinereais the typical species of open habitats (Seifert,
1998). The species was recorded from meadow hsbitat

Formica cunicularia,a polytopic species of open areas from sandy duimesstone
slopes and gypseous hills through (Czechowski.e2@02). It was sampled from meadows.

Formica sanguined. atreille 1798 is considered to be a forest spediat in fact it is
more of a polytope of dry habitats. It occurs biotiwvoodlands and in open areas of different
kinds, on different types of soil. This speciesf@re sunny places, especially clearings and
forest edges. It nests more readily in rotting sesnps which it covers with dry plant material
(Czechowski et al., 2002).utas collected from the edge of spruce forests.

Camponotus ligniperdu@.atreille 1802)is a forest species that inhabits mainly mixed
and deciduous forests, met also in open habitadssely overgrown with shrubs or single
trees. It is more thermophilous th@n herculeanusthe most typical places of these ants are
stony banks and sun exposed borders of woodlarusy fest in dry stumps, in the wood’s
underground, stones or tree roots, but rarely rmnkving trees. The species was recorded
from spruce forests and grassland habitats.

Polyergus rufescenflLatreille 1798)is an obligatory social parasite (slave-maker)
totally dependent on their hosts which are antshefsubgenuServiformica(e.g. Formica
cunicularig, Formica cinerey (Czechowski et al., 2002). It was recorded frgmero habitats.
Due to its abundance in a wide variety of habitiatsiigeris one of the commonest Palaearctic
ant species. It was considered to be a eurytopeiespavith an unusually wide ecological
flexibility and a great biological plasticity (Czsmwski et al., 2002). It has a strong
synanthropic trend being one of most abundaagius alongsidelL. paralienus,in cities,
parks, gardens and arable land. It avoids shadextilasod and undisturbed bogs and fens,
where it is competed out hy platythorax(Seifert, 1992). It was collected from meadows.

L. platythoraxin comparison withL. niger, clearly prefers more humid sites. It
inhabits all types of forest as well as bogs anasfeand avoids open sites, especially
anthropogenized ones. This species usually builslsnests in organic substrate, most
frequently in dead wood (particularly in rottenraps), but also in vegetation pads, in grass
tussocks with a humus root layer; it makes no afgweend mineral construction (Czechowski
et al., 2002)L. platythoraxwas recorded from grassland and meadow. Its frecqassociation
with species liket eptothorax acervorurandMyrmica ruginodig(Seifert, 1992).

L. flavusis an ubiquistic (eurytopic) species preferringm@nd sunny habitats. The
species occurs in great densities in meadows astdnea where its nests with big soil mounds
render cultivation and mowing difficult. The moundse overgrown with moss, thyme,
grasses. The species also nests under stonegufzaltyi in rocky areas (Czechowski et al.,
2002). The species was recorded from grasslandatsbi
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CONCLUSIONS

On the basis of this study the number of knownsgeties from the Rodna Mountains
and its surroundings sums up to 22. There are mewe species for this regio@amponotus
ligniperdus, Formica lemani, F. clara, F. sanguinebeptothorax acervorum, Myrmica
lobicornis, Myrmica rubra, Myrmica ruginodiand Polyergus rufescensAs expected, the
highest number of species was recorded in the lgraks

Similar studies undertaken from different mounthabitats revealed 21 species in
Retezat Mountains (Paraschivescu, 1972), 19 speti€emenic Mountains (Paraschivescu,
1975), 31 species in Bucegi Mountains (Paraschiye3876) and 29 species in Apuseni
Mountains (Paraschivescu, 1982). Recently, Mosc#&R2008) recorded 20 species from Rar
Mountains.

We can conclude that the recorded ant diversitgnfRodna Mountains is quite low,
although new species for the Romania ant fauna haea discovered from mountain habitats
(Marko and Cész, 2002).

Using other sampling methods and further investigabf other habitats, the real
number of ant species could be higher than theegistered in the frame of the present study.
Further researches could yield important additialagia to the fauna of protected areas.
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ABSTRACT

This paper is a part of an extensive study reggrdie taxonomy and ecology of
Orthoptera fauna in Rodna Mountains National Pagi&n Carpathians, drawing the final
conclusions of our investigations.

In the period 2004-2008, 52 Orthoptera species wetified; the majority of them
are: chortobiont life forms (44.23%), eurosiberg@ments (36.53%), occurring under 1,800 m
altitude and prefer mezophilous meadows (48.07%).

A high number of Carpathians endemic species aesept:Isophya brevipennis,
Isophya pienensis, Miramella ebneri carpathica, ®mpodisma carpathicand Pholidoptera
transsylvanica.

RESUME: La faune d'orthoptéres du Parc National des Mgméa de Rodna
(Transylvanie-Maramuge Roumanie).

L'article ci-dessous est partie d'une ample étcmigcernant la taxonomie et I'écologie
de la faune des orthoptéres du Parc National degddnes de Rodna/Carpates Orientaux, et
en tire les conclusions des nos recherches.

Durant la période 2004-2008, 52 espéces d'ortheptent été identifiées la plupart
d’entre elles étant des formes de vie chortobiofé23%), des éléments sibériens (36,53%),
répandues & moins de 1.800 m d’altitude et préfél@s prairies mésophiles (48,07%).

Un grand nombre des espéces endémiques pour Ipat€al sont présentdsophya
brevipennis, Isophya pienensis, Miramella ebnerpathica, Odontopodisma carpathiczt
Pholidoptera transsylvanica

REZUMAT : Fauna de ortoptere din Parcul tidaal al Munilor Rodnei
(Transilvania-Maramugg Romania).

Prezentul articol este o parte a unui studiu nmapla cu privire la taxonomiai
ecologia faunei de ortoptere din Parcultiblaal al Murtilor Rodnei din Carpd Orientali,
corntinand concluziile finale ale ceraetor noastre.

In perioada 2004-2008, au fost identificate 5plecii de ortoptere majoritatea fiind:
forme chorobionte (44,23%), elemente eurosiber{@86gb3%), tdind sub 1.800 m altituding
ocupéand cu pradere pajti mezofile (48,07%).

Sunt prezente numeroase endemisme carpatsephya brevipennis, Isophya
pienensis, Miramella ebneri carpathica, Odontopaths carpathica si Pholidoptera
transsylvanica.
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INTRODUCTION

The Orthoptera insects are known under the commames as grasshoppers,
crickets, locusts that play a very important role matural ecosystems and, except
for some species which can bring some damagesud@cmany species considered as
scientific treasures and consequently protectecgsdntly in Romania, there are 183
Orthoptera species and subspecies, 9 species atectpd by Law 462/2001, one species
by 13/1993 Law on Bern Convention adhesion and &cisp by the Habitats Directive
92/43/CEE.

Rodna Mountains National Park (Biosphere Reseplaged in the Eastern Romanian
Carpathians, was declared a Biosphere Reserverin d®d was established as a national park
in 1990, covering a surface of 46,399 ha and inodhe highest peak from Northern
Romania - Pietrosu Mare (2,303 m).

Our research were carried out in the period 20IBB2in the Rodna Mountains
National Park and in its neighboring areas, cogedrsurface of 50,000 ha, between latitude
47°25'54”" and 4737°28” north and longitude 231'30” - 25°01'30"” east. (APNMR, 2007)
(Fig. 1).
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Figure 1. Rodna Mountains National Park map
- study area.
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MATERIAL AND METHODS

There were collected 959 quantitative samplesrttidptera species from all types of
habitats from Rodna Mountains (Fig. 2), between &0@ 2,303 m altitude. The main types of
habitats are: xerophilous, mezophilous, hygroplilmeadows, pastures and hayfields, edge of
coniferous, deciduous and mixt forests, forestrotga, swamps, screes, bushes, riparian
habitats, orchards, ant hillocks.

SCIENTIFIC RESERVES PIETROSU MARE,
PIATRA REA, BILA-LALA, CORONGIS

LIMIT OF THE PARK
SAMPLING POINTS

]
o100 '

9 0 9 18 Kilometers

Figure 2: Distribution map of colleting points.

From each site 7 quantitative samples were celtbasing 50 mowing strokes with an
entomological net (30 cm diameter and 70 cm lendEakh point was marked by GPS unit
(Garmin Etrex Summit). Some species were identifiedthe field using morphologic
characters or calling songs and other speciesbordory by using the binocular and field
guides (Harz, 1969, 1975, 1976).

More detailed studies were undertaken in scientdiserves from Rodna Mountains
(Pietrosu Mare, Bila-Lala, CorongiPiatra Rea) because of high ecosystems diveasity
high level of conservation status.
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RESULTS AND DISCUSSIONS

In more than 100 field campaigns organized in Rddiountains National Park (2004-
2008) were identified 52 Orthoptera species (FjgA8cording to the old studies undertook in
Rodna Mountains (Szilady, 1922; Kis, 1967), in @mea were found initially only 5 species in

(1922) and only 39 species (1954).

Tablel: List of Orthoptera species identified in the Radvlountains National Park.

No. |

The species and the taxonomic position

Order Orthoptera
Suborder Ensifera
Superfamily Tettigonoidea
Family Phaneropteridae
Subfamily Phaneropterinae
Tribe Phaneropterini

=

Phaneroptera falcatéPoda, 1761)

Family Phaneropteridae
Subfamily Barbitistinae
Tribe Barbitistini

Leptophyes albovittatéKollar, 1833)

Isophya brevipenni@Brunner, 1878)

Isophya pienensi@Varan, 1954)

Barbitistes constrictugBrunner, 1878)

Poecilimon schmidtfFieber, 1853)

N|o| g~ wN

Polysarcus denticaudy€harpentier, 1825)

Family Chonocephalidae
Subfamily Conocephalinae
Tribe Conocephalini

©

Conocephalus dorsalid atreille, 1804)

Conocephalus fuscyFabricius, 1793)

Family Meconemidae
Tribe Meconematini

10.

Meconema thalassin@e Geer, 1771)

Family Tettigoniidae
Subfamily Tetigoniinae
Tribe Tettigoniini

11.

Tettigonia cantangFuessly, 1775)

12.

Tettigonia viridissimgLinne, 1758)

Subfamily Decticinae
Tribe Decticini

13.

Decticus verrucivoruglinne, 1758)

Tribe Platycleidini

14.

Platycleis grisegFabricius, 1781)

15.

Metrioptera brachypterdLinne, 1761)

16.

Metrioptera bicolor(Phiippi, 1830)

17.

Metrioptera roesel(Hagenbach, 1822)

18.

Pholidoptera griseoapteréDe Geer, 1773)

19.

Pholidoptera fallax(Fischer, 1853)
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20. | Pholidoptera transsylvanicérischer, 1853)
21. | Pholidoptera aptergFabricius, 1793)
22. | Pachytrachis graciligBrunner, 1861)
Superfamily Grylloidea
Family Gryllidae
Subfamily Gryllinae
Tribe Gryllini
23. | Gryllus campestrigLinne, 1758)
Family Gryllotalpidae
Subfamily Gryllotalpinae
Tribe Gryllotalpini
24. | Gryllotalpa gryllotalpa(Linne, 1758)
Suborder Caelifera
Suprafamily Tetrigoidea
Family Tetrigidae
Subfamiya Tetriginae
Tribe Tetrigini
25. | Tetrix subulatgLinne, 1761)
26. | Tetrix nutangHagenbach, 1822)
27. | Tetrix bipunctataLinne, 1758)
Superfamily Acridoidea
Family Catantopidae
Subfamiya Podisminae
Tribe Podismini
28. | Miramella ebneri carpathic§Galvagni, 1953)
29. | Pseudopodisma fiebefScuder, 1897)
30. | Odontopodisma carpathiodis, 1961)
Subfamily Calliptaminae
Tribe Calliptamini
31. | Calliptamus italicugLinne, 1758)
Family Acrididae
Subfamily Acridinae
Tribe Parapleurini
32. | Mecostethus grossifkinne, 1758)
Tribe Chrysochraontini
33. | Chrysochraon dispafGermar, 1834)
34. | Euthystira brachyptergOcskay, 1826)
Subfamily Oedipodinae
Tribe Locustini
35. | Psophus stridulugLinne, 1758)
Tribe Oedipodini
36. | Oedipoda coerulescerfsinne, 1758)
Subfamiy Gomphocerinae
Tribe Arcypterini
37. | Arcyptera fuscdPallas, 1773)
Tribe Stenobothrini
38. | Stenobothrus stigmaticRambur, 1839)
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39. | Stenobothrus lineaty®anzer, 1796)

40. | Omocestus viridulufLinne, 1758)

41. | Omocestus ventraliZetterstedt, 1821)

42. | Omocestus haemorrhoidali€harpentier, 1825)
Tribe Gomphocerini
43. | Myrmeleotettix maculatu@hunberg, 1815)

44. | Gomphocerus rufu@.inne, 1758)

45. | Chorthippus stauroderus scalarfBischer, 1846)
46. | Chorthippus biguttulugLinne, 1758)

47. | Chorthippus brunneugrhunberg, 1815)

48. | Chorthippus pullugPhilippi, 1830)

49. | Chorthippus albomarginatu®e Geer, 1773)
50. | Chorthippus dorsatu§Zetterstedt, 1821)

51. | Chorthippus montanu&harpentier, 1825)

52. | Chorthippus parallelugZetterstedt, 1821)

According to these data, Rodna Mountains is a aiga in Orthoptera species (52),
being on the first place in eastern Carpathiarier &rancei Mountains (39) ($an and Oltean,
2002), Glimani Mountains (36) (Mihy 1997) andlibles Mountains (29) (Igan, 2008).

From an ecological point of view, Orthoptera faultam Rodna Mountains is
composed by 44.23% chortobiont life forms (Figw8)ich are developing on meadows and
17.30% thamnobiont life forms which are developomywooden vegetation (shrubs, bushes,
forest edgesforest cuttings)A high numberof chortobiontand thamnobiontspeciescanbe
explainby the species preferences for meadows and foedstaks, prevalent in the Rodna
Mountains.

Life forms

Chortobiont; 23

—

s AT W et g D~ Sty et T,

D 5 10 No. of species 15 20 25
Figure 3: Life forms spectrum of Orthoptera species

The majority of species (48.07%) prefer mezoplslmeadows (Fig. 4), followed by
species characteristic for bushes, edge of fo(@8t88%), hygrophilous meadows (11.53%),
by mezo-hygrophilous species (9.61%), mezo-xerophkil species (9.62%), xerophilous
species (3.84%) and rock dwelling species (1.92%).
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Figure 4: Orthoptera species distribution by habita

The altitude is a very important factor for theti@ptera species distribution, also
demonstrated in Rodna Mountains area, since masteo$pecies are found lower than 1,800
m altitude. Between 1,800 m and 2,000 m four speeiere foundedMyrmeleotettix
maculatus, Psophus stridulus, Tettigonia cantand Barbitistes constrictusAbove 2000 m
eight species can be foun@mocestus viridulus, Polysarcus denticaudus, Clygptrs
parallelus, Stenobothrus lineatus, Miramella ebrearpathica, Pholidoptera transsylvanica,
Metrioptera brachypterandlsophya brevipennjsvhich are very common in the area (Fig. 5).
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Figure 5: Orthoptera species distribution by adkiu

From zoogeographical point of view (Fig. 6), thelptera fauna of Rodna Mountains
consists of the following elements: eurosiberiarcggs (36.53%), very common and wide
spread: Conocephalus dorsalis, Tettigonia cantans, Dectiagsrucivorus, Metrioptera
brachyptera, Psophus stridulus, Chryschraon disgtar; holopalearctic species (23.07%) such
as: Conocephalus fuscus, Tettigonia viridissima, Ketnutans, Oedipoda coerulescens,
Omocestus ventralis, Chorthippus brunnets

We identified an important group of Carpathiansendemicspeciesof five species
(9.61%),0f great importance for the Rodna Mountains predtatusisophya brevipennis,
Isophya pienensis, Miramella ebneri carpathica, ®mpodisma carpathicand Pholidoptera
transsylvanica
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Figure 6: Orthoptera species distribution by zoggaphical origin.

CONCLUSIONS
Rodna Mountains National Park, a very importardtgxted area from the Eastern

Carpathians and a biodiversity hotspot in Romaskglter a high number of Orthoptera
species (52).

44.23% are chortobiont life forms living on meadaavsl 17.30% are thamnobiont life

forms living on wooden vegetation (shrubs, busf@gst edges and cuttings).

Most of the species which prefer mezophilous meadd4B8.07%) are mostly

encountered below 1,800 m and are eurosiberianeslesn(36.53%).

A group of endemic species for Carpathians (9.64f&)ys grounds for site protection.

A species of communitary importance was fouRtdlidoptera transsylvanigan many sites
of the Rodna Mountains and should be a key spdoiedguture biodiversity monitoring

strategies.
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ABSTRACT

One of the main drivers of degradation of lotic ®=tems is the hydrological regime
alteration, including water abstraction and redalkaby different types of embankments and
dams. Such a human impact is also present in thed®eRiver. Between 1997 and 2009 the
populations of the speci€ottusgobio andEudontomyzon danfordif the Repede River were
assessed. Both these species are in an accentieatedise of their ecological state. The key to
real conservation of the river's biodiversity i®thse of professional know-how in the cases
of: local and regional impact studies, qualitatared quantitative permanent monitoring and
correct administrative decisions regardless of ékisting economic pressures. In this lotic
system example, water abstraction quantity shoeluh lpelation to the ecological requirements
of local species in all the river sectors and fkierrcontinuum should exist for all the species
of conservative interest.

ZUSAMMENFASSUNG: Die Auswirkungen wasserbaulicher Mal3Bhahmen aaf di
Cyclostomata und Cottidae Arten im Nationalpark iBidspharenreservat Rodna Gebirge -
(Ostkarpaten/Rumanien), der Repede Fluss - einstirdie.

Eine der Hauptursacheder Verschlechterung des lotischen Okosystems sind
hydrologische Veranderungen, Wasserentnahme sowié€relgulierung durch verschiedene
Arten von Eindeichungen, Uferbefestigungen und Daauten. Ein solcher menschlicher
Eingriff besteht auch am Repede Fluss. Zwische 1@@ 2009 wurden die Populationen von
Cottusgobio und Eudontomyzon danfordim Repede Fluss erfasst und bewertet. Bei beiden
Arten ist eine verstarkte Verschlechterung des dikethen Zustandes festzustellen. Der
Schlussel zu einem reellen Erhaltung der Artenzielf des Flusses ist die Anwendung
fachlichen Wissens im Falle lokaler und regionakertraglichkeitsstudien, bei standigem
qualitativen und quantitativen Monitoring sowie tekte Verwaltungsentscheidungen
unabhangig des vorhandenen wirtschaftlichen DrutiksFalle des lotischen Systems im
Repede Fluss muss die Menge des enthommenen Wagseverhaltnis stehen zu den
Okologischen Ansprichen der lokalen Arten und digrcbgangigkeit fur alle Arten von
naturschutzfachlichem Interesse gewéhrleistet sein.
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REZUMAT : Impactul amendyilor hidrotehnice asupra speciilor de Cyclostomgta
Cottidae in siturile Natura 2000 din MiirRodnasi Muntii Maramureaului (Carpaii Orientali,
Romaéania), studiu de caz - rdul Repede.

Una dintre principalele cauze ale degirédsistemelor lotice este modificarea
regimului hidrologic, datorit captirilor de ag si regulariarii cursului prin diferite tipuri de
diguri si baraje. Un astfel de impact antropic este pregieint raul Repede. Intre anii 1997
2009 au fost evaluate poptiie speciilor Cottus gobio si Eudontomyzon danfordiin raul
Repede. Starea ecologi@ acestor popuiia este intr-un declin accentuat. Cheia pentru
conservarea biodiversiti raului este: utilizarea de know-how profesioiralcazurile studiilor
de impact localesi regionale, monitoring calitativsi cantitativ permanentsi decizii
administrative corecte indiferent de presiunile remnice existente. In cazul raului Repede,
cantitatea de dpextrad trebuie § fie In corelae cu cerigele ecologice ale speciilai
comunititilor acvatice locale in toate sectoarele réului, agemenea trebuieagirat
diversitatea habitatelor specifigecontinuumul lotic.

INTRODUCTION

One of the main drivers of degradation of thecl@tosystems is the hydrological
alteration, including water abstraction and regataby different types of embankments and
dams. Water flow strongly influences the dynamitcsteeams and rivers, from the populations
to the ecosystem level. Humans have profoundlyealtéhe natural flow regime of most rivers
and streams and freshwater fish are one of the mhosatened taxon affected by these
alterations. (Bnaduc, 1999, 2005; 2006; Benejam et. al, 2010; Battoal., 2002; Marchetti,
Moyle, 2001; Nilsson, et al., 2005; Bunn and Argton, 2002)

This paper goal is to highlight the human impade@&s on two fish species of
conservative interest, protected by the Europeanitata Directive:Eudontomyzon danfordy
andCottus gobidn the Repede River.

The Repede River watershed is located in the engrtRomanian Carpathians, partialy
in the Natura 2000 Muin Rodna/Rodna Mountains Site ROSCI0125 and partial the
Muntii Maramura/Maramurg Mountans Site RO SCI 0124.

The Repede River spring in the Rodna Mountaingrimed on the northern slope of
the Negoiasa Mare Peak, at an altitude of 1,560sth altitude, has a length of 10 km and has
its confluence with the Yeu River (Tisa Basin/Danube Basin) in the proxinafylocality of
Borsa (Buta, 1979).

The Munii Rodna Natura 2000 Site ROSCI0125 was designbtethe Romanian
Order 1964 of 13 December 2007 regarding the eshabént of a system of protected natural
areas of Community interest, as part of the Eunopeeological network Natura 2000 in
Romania (Monitorul Oficial, 2008). This European n@ounity interest protected area of
47,975 ha was designated in the Alpine biogeogcaphegion, at 47°31'47" North latitude
and 24°46'30" East longitude, and has a minimuitudé of 595 m a.s.l. and a maximum one
of 2,284 m a.s.l. (Natura 2000 official standandrfn

The Maramurg Mountains Natura 2000 Site RO SCI 0124 was detighalso by the
Romanian Order 1964 of 13 December 2007 regardiegestablishment of a system of
protected natural areas of Community interest, ars @f the European ecological network
Natura 2000 in Romania (2008, Monitor Oficial). $iHuropean Community interest protected
area of 103.391 ha was designated in the Alpingdamgraphical region, at 47°46'60" North
latitude and 24°33'53" East longitude, and hasiminmam altitude of 330 m a.s.l. and a
maximum one of 1,146 m a.s.l. (Natura 2000 offisi@ndard form; CurteanaBaduc et al.,
2008).
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The proper management for the species and hafwtatghich these Natura 2000 sites
were designated is an obligation assumed by theaRi@mmn authorities, and the failing of this
management will definitively induce financial petiak for this country to the EU!

The very close proximity of the Bg locality (27,000 inhabitants, 47,482 ha) induced
the idea that constant human pressure on the Régidsystem should be present there and
its effects on fish diversity may also be present.

Due to the fact that more hydropower developmantsplanned to be allowed here,
the necessity of new studies regarding the spefiesnservation concern raised in the last
few years. In this respect, this study tries tpoesl if these economically desired hydropower
developments added at the actual significant humaact on this ara can be acceptable from
the local protected areas point of view, and ifythee in concordance with the level of the
conservation status of these two fish species tdrést for which these two European
Community interest areas were also designd&edontomyzon danfordNatura 2000 code -
9903) andCottus gobigNatura 2000 code - 1163).

The management plans of these protected areasndey construction now by the
Rodna Mountains National Park Administration andraaurg Mountains Nature Park
Administration, and management actions for therrigathyofauna of conservation concern
will be required as well.

Eudontomyzon danfordgRegan, 1911) - Natura 2000 code 4123

Ord. Petromyzontiformes; Fam. Petromyzontiae.

English-Carpathian lamprey; Romanian-4chr, Cicar; Serbian-Dunavska paklara;
Bulgarian-Dunavska minoga; Ukrainian-Karpatskajaogia; Hungarian-Tiszai ingola.

In Romania there were registered reductions ingahge to the human impact. The
presence of this fish in river sectors is unequad t its relation with slow moving muddy
areas in which the larvae stay. In Romania it iaswered as a species with a medium
vulnerability. The species is protected by: Lawl®B®3, Bern Convention, European Directive
92/43, IUCN Red List (Ref. 84930) and OUG 57/20Bddontomyzon danfordg considered
an endangered species on the Romanian territanadsic, 2008; Bnarescu, 1969).

CottusgobioLinnaeus, 1758 - Natura 2000 code 1163

Ord. Scorpaeniformes; Fam. Cottidae.

English-Bullhead; Romanian-Zgloc, Zgkvoacdi; Serbian-Pes; Bulgarian-Glavoch;
Ukrainian-Podkamenshchik; Hungarian-Botos koélonte.

It lives exclusively in warm, mountainous loticeghwater, rarely in lakes. Usually
stays under rocks, in the sectors with shallow egldtively slow-moving water. Sexual
maturity is reached at two years of age. Its repcodn takes place in March - April. Its diet
consists of insect larvae, amphipods, roes andrasvThe species is protected by: Law 13 of
1993 through which Romania is a part of the Bermv@ation. It can be threatened by
pollution and habitat destruction. Birescu and Bnaduc, 2007)

MATERIAL AND METHODS

Two fishing techniques were used between 19972808 to monitor the Carpahtian
lamprey and Bullhead species individuals: hand figiéng and electro fishing (IG 1300 - 470
V DC, 2.6 kW device). The fishing was done in tiam efforts unit from 1 km in 1 km for all
the Repede River length. The sampled biologicakensatwas released immediately after its
identification in situ for conservative reasons.
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RESULTS AND DISCUSSIONS

Habitat changing threats for Cottus gobio

The author found the Bullhead for the first time the Repede River in a field
campaign organised by the “Grigore Antipa” Natiokklseum in the Maramugerea in 1997
(unpublished data). The results of this study warbklished regarding the ichtiofauna of the
Viseu River and its main tributaries (Staicu et aP98) excluding the relatively small
tributaries like Repede River. This species presemas confirmed in this area also by A.
Iftime and V. Qel in the Natura 2000 official standard data fofon,the two Natura 2000 sites
through which the Repede River passes.

In 2008, 2009 and 2010 the Bullhead was monit@edg the Repede River entire
course. In spite of the fact that it was found alaumly before this period along its entire
course (excepting the salmonids upper river secesently it is found only in a 2.5 km
sector. The average abundance in this sector rerfansame all these years, respectively 8-9
individuals per 100 m river length sector. This @ps abundance in the $éu River at its
confluence with Repede River was the same as rharea decade ago!

This critical situation that exists in the middiecsor of the river is due to the presence
of an important water catchment and inlet pipelifig. 1) for the downstream city of Bgr,
which also induced effects of habitat destructigig.(2) mainly in terms of reduction of liquid
flow and radical modification of the substrate; thaly Bullhead characteristic habitat
remaining at present is upstream of this signifilgamuman impacted area (Fig. 3).

Figure 1: Water transport pipeline for Bardocality.



Transylv. Rev. Syst. Ecol. Res. 9, (2010), "Then&dbuntains National Park" 179

Although this fish species is still common in tisisetch of 2.5 km from the upper
Repede River, this population may not extend upstrgust because there are favorable
conditions for salmonids only (Fig. 4) which strgngompete the Cottidae and eliminate
them.

This still present population of Bullhead is iseldtfrom the whole downstream
Viseu River basin where it was considered a relatigelpmon species (Staicu et al., 1998)
due to the following reasons: the dam at the cenite with the River \$eu (Fig. 6),
the Bullhead characteristic habitat destruction miveam the watediversion and culvert
area for Borsa town and the impact of B@ households and existing impoundments.
(Fig. 5).

The single Bullhead populational nucleus which rema@ in this river can be
destroyed by any changes/decreasing in water fiothé upper river sector if new technical
projects are accepted by the Natura 2000 sitesrastnaitions.

The local protected areas management plans shalldle this ichthyofauna situation
and require a permanent integrated monitoring syste

Figure 2: Destroyed:ottus gobidchabitat
by the water diversion and culvert area for gadocality.
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Figure 5: Impoundments and waste pollution.

Habitat changing threats for Eudontomyzon danfordi

The author also found the Carpathian lamprey ferfitist time in the Repede River in
the 1997 field campaign (Staicu et al., 1998); thisr ichthyofauna was unpublished till now.
This species presence was confirmed in this aseakat A. Iftime and V. @l in the Natura
2000 official standard form for the two Natura 20€i@es through which the Repede River
passes.

In 2008 and 2009 the Carpathian lamprey was recbid the same confluence area
where it was found abundantly in 1997, at the RefRider confluence with Weu River and
was still found in the Repede River but at an difly5% abundance in comparison with 1997.
The abundance in the $8u River at its confluence with Repede River wassdime.

This situation can be explained due to the presémere of a hydrotechnical work - a
low level dam (Fig. 6) which has a water apron waader intake role function for a fish farm
from this confluence proximity in the conditions which the upstream water deviation (for
Borsa locality) through pipe lines makes an alreadyificant reduction in the Repede River
water flow. If this species is still common in thear (10 m) \WWeu River sector, the Repede
River accentuated decrease in abundance in regpeittis cyclostomata species can be
explained due to the effect of the two existingrayelchnical works on the river.

The absence of a fish ladder for cyclostomataispetill probably induce in the near
future the total local disappearance of this sgeit@mm Repede River!

The Natura 2000 sites management plan shoulddediis situation monitoring and
remediation.
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Figure 6: The low level dam from the confluence
of the Repede River and thes¥u River.

CONCLUSIONS

In the Repede River case two species of major ceatsen concerrCottusgobio and
Eudontomyzon danforgiopulations are in an accentuated decrease ofdbeliogical state in
the last decade alone.

The biodiversity management of large river basimeluded in protected
areas belonging to various types of protected Araasus types of protection can
only be achieved by targeting all species and hthitof conservative interest and
through an integrated management of the majority tbe existing sub-basins
(including relatively small rivers) and of the mafp if not all of the lotic sectors (of the
relatively big rivers).

This presented case study showed how in justyastasrt period of time, as a result
of human impact unnoticed by the control factorseatire river basin can no longer have a
conservation value due to the drastic reductiotwof protected species populations, which, if
they continue to decrease without a proper managiepten, will be locally extinct.

Scientific studies are usually done, due to cairss of time and materials, all too
often only for the big lotic systems of a studiedtevshed; in this context the question that
arises is: how many of the relatively small basifithese protected areas could be in the same
worrisome situation?

Rising administrative, political and economic effe on these protected areas is
growing, and any apparent environmentally-friendiyvestment that has not undergone
professional impact studies will have a negativieatf increasingly emphasized in the
protected areas until these areas dissolution @tieet missing of the ... protected species and
habitats, for which these areas were proposed!
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The key to real conservation of the rivers biodsitgris the use of professional know-
how in the cases of: the local and regional impstadies, qualitative and quantitative
permanent monitoring and correct administrativasiess regardless of the existing economic
pressures.

Especially in this lotic system case, the watetragtion quantity should be in relation
with the local species ecological requirementslliith& river sectors and the river continuum
should exist for all the species of conservatiomceon.
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ABSTRACT

This paper presents the bat species identifiedhé dourse of time by different
scientists and by the author of this paper in tbdria Mountains.

Nine bat species have been identified in the Rddoantains from field research and
specialists literatureRhinolophus ferrumequinum, Rhinolophus hipposidekbgotis myotis,
Myotis blythii, Pipistrellus pipistrellus, Plecotaairitus, Vespertilio murinus, Nyctalus noctula
andBarbastella barbastellus

The analysis made in this paper shows that thesgpleaies have been little studied in
the Rodna Mountains.

Almost all the data about bats refer to sites fribia northern part of the Rodna
Mountains, from the administrative territory of Manurg County.

The research and the better understanding of tleelsnef the species and their
habitats, the quantitative and qualitative inveytand the monitoring of over 80 caves would
ensure the development of such conservation andgeament measures for these species and
their environment.

This information would allow the drafting of a sishpt situation which monitored,
allows the comparison of the areas of distributibns observing the evolution of colonies or
isolated individuals.

ZUSAMMENFASSUNG: Im Rodna-Gebirge/Nationalpark  Mtiin Rodnei
(Ostkarpaten/Rumanien) und angrenzenden Gebietestgefdellte Fledermausarten
(Chiroptera).

Die Arbeit stellt die im Rodna-Gebirge vom Verfasaend anderen Forschern
vorgefundenen Fledermausarten vor. Dabei wurderremdlheigener Geldndeuntersuchungen
und auf Grund von Angaben in der Fachliteratur inodiRa-Gebirge bisher neun
Fledermausarten festgestelRhinolophus ferrumequinum, Rhinolophus hipposidekbgotis
myotis, Myotis blythii, Pipistrellus pipistrelluBlecotus auritus, Vespertilio murinus, Nyctalus
noctula und Barbastella barbastellusNach einer Analyse aller Daten geht hervor, diss
Fledermause im Rodna-Gebirge sehr wenig untersuatiten. Die meisten Angaben stammen
aus dem noérdlichen Teil des Rodna-Gebirges, der Xerwaltungskreis Maramuresch
gehort.
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Forschungen sowie eine bessere Kenntnis der Anspriser Arten und ihrer
Lebensraume, eine zahlenmafige und qualitatives&rfay sowie ein Monitoring der Uber 80
Hohlen wirde die Entwicklung von Schutz- und Pfleg8nahmen der Arten und ihrer
Umwelt sichern.

Die Informationen wirden im gegebenen Moment auobk 2ustandserfassung und
bei weiterem Monitoring einen Vergleich der Verkwagsgebiete der Arten, der Grol3e der
untersuchten Populationen ermdglichen, so dasEmtigicklung von Kolonien und isolierten
Individuen besser verfolgt werden kann.

REZUMAT : Specii de lilieci (Chiroptera) identificate in Mii Rodna - Parcul
National Murtii Rodnasi in zone limitrofe (Carpé Orientali, Romania).

Lucrareaprezint speciile de lilieci identificate de difericerceditori in decursul
timpului, precunsi de autorul prezentei luini Tn Muntii Rodnei.

In urma cercetilor de terensi din bibliografia de specialitate, in MtinRodnei, au
fost identificate, pé&h la aceast da&, 9 specii de lilieci:Rhinolophus ferrumequinum,
Rhinolophus hipposideros, Myotis myotis, Myotisthily Pipistrellus pipistrellus, Plecotus
auritus, Vespertilio murinus, Nyctalus noctgidBarbastella barbastellus

In urma analizei acestei luf, reiese faptul & speciile de lilieci au fost pin studiate
n Muntii Rodnei.

Aproape toate datele despre lilieci provin din @anmordid a Murtilor Rodnei, de pe
teritoriul administrativ al judg@lui Maramursg.

Cercetareasi 0 mai burd cunogtere a ceritelor specieisi a habitatelor lor, o
inventariere atat cantitatly cat si calitativa si monitorizarea celor peste 80 desteei ar
asigura dezvoltarea unortami de tipul conservare - gestionare a specsiler mediului.

Aceste informgi ar permite Tntocmirea unei sittiigbilant la un moment dat, care,
monitorizate, dau posibilitatea de a compara ariée tispandire, efectivele popuiitor
studiate, observand astfel evgduunor colonii sau indivizi izota

MATERIALS AND METHODS

The research was carried out between 2002 and 2010.

In order to catch the bats wsedchiropterologicamist-nets andor bats identification
in feeding habitats we used the ultrasound det®&&tierssoi 200.

Species determination was made according to SchaisbiGrimmberger (1991) and
Gheorghiu et al. (1999). The captured individuadsemeleased after their identification.

Alongside the species identified in the field resha we published the species
mentioned by other authors, in order to reprodime gresent day situation of the species
number and their habitats from the Rodna Mountains.

INTRODUCTION

The latest study regarding the Chiroptera grouphi@ neighbouring Maramuwe
Mountains Nature Park (Jére, 2008) raise the ideasimilar study for the Rodna Mountains
National Park.

This paper presents synthetically an overall pectaibout the bat species identified in
the Rodna Mountains.

The data on these studied species comes fromrnadrsbservations and scientific
literature.
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RESULTS AND DISCUSSIONS
During the research conducted by different scientésd the author in the Rodna
Mountains, the following bat species were identifie

Family: Rhinolophidae Bell. 1836

Genus Rhinolophud_acépede, 1799

1. Rhinolophus ferrumequinuBchreber, 1774)

Greater horseshoe bat

In the Rodna Mountains the species was identifiedl®.X.2002 inside the Obcina
Cave, code 1029/13a&el Village (Maramurg County), at 942 m altitude (Ghand Manole,
2002, 2003), in the area of the Rodna MountaingoNalk Park, near the Forest District Cabin,
from the Drage Spring, and near the Cabin Laboratory, on theeslop Pietrosu, Moisei
Village, Maramurg County (Murariu, 2009).

2. RhinolophusipposiderogBechstein, 1800)

Lesser horseshoe bat

In the Rodna Mountains the species was identifiedl®.X.2002 inside the Obcina
Cave, Scel Village, at 942 m altitude (Ghand Manole, 2002, 2003, 2005), in the area of the
Rodna Mountains National Park, near the Cabin Latboy on the slope of Pietrosu, at about
1,700 m altitude, Moisei Village (Murariu, 2009)caim the TRusoare Cave (Natura 2000 data
base).

Family: Vespertilionidae (Gray, 1821)

GenusMyotisKaup, 1829

3. Myotis myotigBorkhausen, 1797)

Greater mouse-eared bat

In the Rodna Mountains the species was identifiddN 27 Boga, Maramurg County
(Valenciuc, 1993; Gheorghiu et al., 2001) and ia #nea of the Rodna Mountains National
Park, near the Cabin Laboratory on the slope dfr¢%a, at about 1,700 m altitude, Moisei
Village and south of the lezer Lake, Batown (Murariu, 2009).

4. Myotisblythii (Tomes, 1857)

Lesser mouse-eared bat

Species mentioned at Bar LN27/28/37, Maramuge County, (Mehely, 1900;
Dumitrescu et al., 1963;adule, 1997; Murariu and &lulg, 1998; Gheorghiu et al., 2001;
Murariu, 2005).

GenusPipistrellusKaup, 1829

5. Pipistrelluspipistrellus(Schreber, 1774)

Common pipistrelle

It is a frequent species in the Rodna Mountainsiddat Park (Murariu, 2009),
identified on the field research on 25.VI1.2010tle attic of Iza Cabin from the 1za’s Blue
Spring.

Genus PlecotusGeoffroy, 1818

6. Plecotusauritus (Linnaeus, 1758)

Common long-eared bat

In the Rodna Mountains the species was identifiside the Obcina Cavea&el
Village, code 1029/13, at 942 m altitude. The cisvéeveloped in Eocene limestone, over 26
m deep and with an oscillation level of -5.5 m (Cdnid Manole, 2002, 2003).
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GenusVespertilioLinnaeus, 1758

7. Vespertiliomurinus(Linnaeus, 1758)

Parti-coloured bat

In the Rodna Mountains the species was identifietthé area of the Rodna Mountains
National Park on the slope of Pietrosu, at abot®@@ m of altitude, Moisei Village (Murariu,
2009).

Genus:NyctalusBodwich, 1825

8. Nyctalusnoctula(Schreber, 1774)

Common Noctule

In the Rodna Mountains the species were identified the area of the
Rodna Mountains National Park on the slope of Bsetr the Dragp Spring, the Btrana
Valley, the Negoiescu Valley, and on the territer@ Moisei and Baa localities (Murariu,
2009).

GenusBarbastellaGray, 1821

9. BarbastellabarbastellugSchreber, 1774)

Western barbastelle

In the Rodna Mountains the species were identifiedthe area of the Rodna
Mountains National Park inside Iza’s Cave, situaedn altitude of 1,250 m, on the territory
of Sacel Village. Inside the cave we observed on th& Z210 and 28.11.2010, five bats in the
access gallery, at about 250 m from the entrance,t&o individuals in the Speleotheme
Gallery.

The status of the bat species from the Rodna Mdinst(Tab. 1), according to the
international treaties, Habitat Directive, the 1UC&H list and national protection status, is
shown in the table 2.

Table 1: Bat species from the Rodna Mountains.

Southern
Northern
part of : .
part of Rodna Species Species
No Species Rodna Mountains identified | identified in
' P Mountains (Bistrita by other the present
(Maramurg Nassud authors study
County) County)

Rhinolophus ferrumequinum
1. | (Schreber, 1774) X X X
Greater horseshoe bat
Rhinolophus  hipposiderg
2. | (Bechstein, 1800) X X X X
Lesser horseshoe bat
Myotis myotis

3. | (Borkhausen, 1797) X X
Greater mouse-eared bat
Myotis blythii

4. | (Tomes, 1857) X X
Lesser mouse-eared bat
Pipistrellus pipistrellus
5. | (Schreber, 1774) X X X
Common pipistrelle

n
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Northern Southern
part of . .
part of Rodna Species Species
No Species Rodna Mountains identified identified in
' P Mountains (Bistrita by other the present
(Maramurg Nasiud authors study
County) County)

Plecotus auritus
6. | (Linnaeus, 1758) X X
Brown long-eared bat
Vespertilio murinus

7. | (Linnaeus, 1758) X X
Parti-coloured bat
Nyctalus noctula

8. | (Schreber, 1774) X X
Common Noctule
Barbastella barbastellus
9. | (Schreber, 1774) X X

Western barbastella

Table 2: The status of the bat species from thdnRoMountains area according to

some international treaties, Habitat Directive, th#ECN red list and the national protection
status.
Red
Council Book
_ Di_re- Bonn Bern R L Law of R(nBOEO
No. Species ctive Con- Con- o no. 90/ | Roma- :
. . IJUCN . 57/
92/43/ | vention | vention 2000 nia 2007
EEC Verte-
brates
Rhinolophus
ferrumequinum Annex2 | Annex 2 Protec- Annex 3
1. | (Schreber, 1774) | \nexa Annex 2 | LR;nt ted VU Annex 4
Greater horseshde
bat
Rhinolophus
hipposideros
2. (B%F::hstein, 1800) mgij Annex 2| Annex2| VU Prt‘;‘dec' VU mgii
Lesser horseshoe
bat
Myotis myotis
Borkhausen, 1797 -
3. | Borkhausen, 1797) Annex2| nex2 | annex2|  LRint| PrOtee | gy | Annex
eared bat
Myotis blythii
Tomes, 1857 Annex 2 . Protec- Annex 3
4, (Lesser mouse)—earedAnnex4 Annex 2 | Annex 2 LR; Ic ted EN Annex 4
bat
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Council Red
. Book of RGEO
Dire- Bonn Bern R.L Law no. Roma- no
No. Species ctive Con- Con- Py 90/ , '
. . IUCN nia 57/
92/43/ | vention | vention 2000
Verte- 2007
EEC
brates
Pipistrellus
pipistrellus Prot
5. | (Schreber, 1774) | Annex4| Annex2| Annexd LR;lc rtzéec- - Annex 4
Common
pipistrelle
Plecotus auritus
6. (Lmnaeus’ 1758) Annex 4 | Annex 2| Annex 4 LR; Ic Protec- VU Annex 4
Brown long-eared ted
bat
Vespertilio murinus Prot
7. | (Linnaeus, 1758) | Annex4 | Annex2| Annex3 LR;lc rtzéec- EN Annex 4
Parti-coloured bat
Nyctalus  noctulg Prot
8. | (Schreber, 1774) | Annex4| Annex2| Annex3 LR;lc rtzéec- - Annex 4
Common Noctule
Barbastella
barbastellus Annex 2 Protec- Annex 3
9. (Schreber, 1774) | Annex 4 Annex 2 | Annex 2 VU ted VU Annex 4
Western barbastella

From previous researches points out that all thentifications, excepting a
sigle species, come from the northern part of tbdrfd Mountains (the Maramyr€ounty
area).

CONCLUSIONS

Nine bat species have been identified in the Rddoantains from the field research
and speciality literature.

The analysis made by this paper shows that thegeaties have been partially studied
in the Rodna Mountains.

Almost all the data about bats comes from the montlpart of the Rodna Mountains,
meaning the administrative territory of Maramu@ounty.

A monitoring program of the over 80 charted andhamt=d caves would identify and
help protecting the maternity and the hibernatianhomies of the nine bat species, by
preventing the tourists from visiting these cavesird) certain well established periods of
time.

The research and the better understanding of #szlsn of the species and their
habitats, as well as a quantitative and qualitaitiventory would ensure the development of
the bat species and the management of the envirdrooeservation measures.

This information would allow the drafting of a sis&pt situation which monitored,
allows the comparison of the areas of distributibns observing the evolution of colonies or
isolated individuals.
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ABSTRACT

During the years 2006, 2008, and 2009 five trapgiggions for an inventory of small
mammal species took place on the territory of Rollmauntains National Park at Pietrosu
Mare Scientific Reserve, Bila-Lala Nature Resemeé the Anigul River valley. The research
aimed to establish the species diversity for arutnonitoring plan for protected species, and
hoped to reconfirm the presence Sitista betulina(Pallas, 1779) in these mountains. The
method used for the species inventory was captamé-necapture. A total of eight species of
rodents and insectivores were identified.

RESUME: Nouvelles données sur la faune de petits mamesfé®rd. Insectivora,
Ord. Rodentia) du Parc National des Montagnes dm&¢Carpates Orientales, Roumanie).

Pendant les années 2006, 2008 et 2009 nous avivapréncing sessions d’inventaire
faunistique pour les petits mammiféres du Parcddatli Rodna Montagnes, dans la Réserve
Scientifiqgue Pietrosu Mare, Bila-Lala Réserve Nelleret Vallée de I' Anig L'étude a visé la
diversité spécifique pour la réalisation du plansdeveillance d'espéces protégées et pour la
reconfirmation de I'existence de I'espéBizista betulingPallas, 1779) dans ces montagnes.
La méthode utilisée dans les études est capturguage-recapture. Nous avons identifié huit
especes de petits mammiféres, insectivores et vosige

REZUMAT : Noi date asupra faunei de mamifere mici (Ord.ettisora, Ord.
Rodentia) din Parcul N@nal Murtii Rodna (Carpgi Orientali, Roméania).

Pe parcursul anilor 2006, 20@B2009, am degkurat cinci invetarieri ale faunei de
micromamifere in Parcul Nanal Murtii Rodna din Rezerya Stiintifica Pietrosu Mare,
Rezervaa Naturad Bila-Lalasi Valea Anigului. Scopul studiului a fost stabilirea dive#sit
specifice pentru realizarea unui plan de monitoeiza speciilor protejatei reconfirmarea
prezenei specieiSicista betulinaPallas (1779), in ast munti. Metoda folosi& in cadrul
studiilor a fost capturare-marcare-recapturare fésat identificate un nuar de opt specii de
mamifere mici atat rditoare, cagi insectivore.
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INTRODUCTION

The researches concerning small mammal fauna from Rddimantains started in
1974 (Wagner) when 21 species were identified. Agntirese, we have the first and only
citation for Arvicola terrestrisand the confirmation for the presence of the ssddicrotus
nivalis andSorex minutusifter Wagner, only a few studies on small mamma&simunities
have been carried out in the area and we can absleevtotal lack of information until 1989
when Béres published his article about the impedarf Pietrosul Rodnei Reservation for the
conservation of native vertebrates. Data can atstobnd in the Maramuge/ertebrate Fauna
(Ardelean and Béres, 2000).

The newest data concerning the small mammals frietndBu Mare Scientific Reserve
are from an article of Murariu (1997). In his algiche mentions the speci8gista betulina
(Pallas, 1779) (Rodentia, Zapodidae) that his teathcaptured near feaPietrosului Rodnei
Laboratory House (Fig. 1) and also a few other emammal species.

The small mammal species inventory for PietrosureM&cientific Reserve was
included as an action in the Darwin Project: “Iroption of young in the management of
Rodna Mountains National Park”, while the seconaireareserve was included in the project:
“Participatory Protected Area Management of Bild.ala Nature Reserve from Rodna
Mountains”, KNIP Matra, financed by the Ministry éigriculture, Nature and Food Quality
from Holland, with the purpose of declaring theaaas a Scientific Reserve. The session from
the year 2009 at Lake Lala was financed by “Youmgiction Program, Action 1.2, Young
Initiative” - Little Curators - a model of interaeg¢ participation, and Little Curators of Rodna
Mountains National Park as part of the same profectAniesului Valley.

MATERIAL AND METHODS

Pietrosul Mare Scientific Reserve

The Pietrosul Mare Reserve (Fig. 2) was establishe@l932 and in 1962 it was
extended to 2,700 ha. A new development took plad®97, when it gained another 600 ha.
More then half of the surface is represented bgdisrand the rest by alpine pastures and rocky
habitats. The types of habitats from Pietrosu MBeserve according to “Habitats from
Romania” (Donia et al., 2005) are: alpinkarix decidua and/or Pinus cembraforests,
acidophilousPicea forests of the mountain to alpine levels, siliceaipine and boreal
grassland, Dacian beech foreSynphyto-Fagion siliceous screes of the montane to snow
level, alpine and boreal heaths.

The laboratory house lies at 1,370 m in PietrosiRodnei mountain area. It is
surrounded by spruce forest and pastures that wges@ in the past for grazing. An old sheep
and cattle barn was placed in the area for seyeatk and the pastures are now covered with
typical degraded pasture vegetation with speciésrinta, RumexandArctium

The inventory of small mammal fauna started in 20B6tween 298 and 27 of
September we used 50 box traps which were plac#tkimrea near the Laboratory House in
the Scientific Reserve. The fifty traps were diddeecording to the different types of habitats
that surrounded the house: spruce forest, an alsstand, wood side and a marsh. The traps
were laid in linear transects surrounding the latay house, at different distances one from
another. Transect 1 had twenty traps, and the dtitee transects had ten traps each. The
fourth transect was placed on"26f September on the mountain track to Pietrosulrieo
Peak, in a humid pasture, rich in moss, situatetherimit of the spruce forest. All transects
meet in different points along their way.
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Transects and types of habitats:

Transect 1 - spruce forest, with species of féDryopterissp.), berries Rubussp.)
and post grazing pastureRuymexsp.), including other species of mountain plar@®@xdlis
acetosella, PoaceaeN 47°96'51.9”, E 24°30'05.2". Altitude: betwedn297 m and 1,441 m
a.s.l

Transect 2 - grazed pasture with specieRwfex, Arctium, UrticaN 47°36'07,5", E
24°36'07,5". Altitude: between 1,302 m and 1,336 m.
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Fea Pietrosului Rodnei Laboratory House (photo byugan).
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Transect 3 - spruce forest wood side. R36707.7", E 24°36'13.5". Altitude: between
1,337 m and 1,382 m.

Transect 4 - sub alpine pasture and spruce farestl side, along the marked tourist
path to Pietrosul Rodnei Peak.
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Distribution zones of capturing sites of small mammals in,}Rodnei MountainsAin 2006, 2008, 2009
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Figure 2: Pietrosu Mare Scientific Reserve; disttitn zones of capturingsits of small mammals
in Rodnei Mountains in 2006, 2008 and 2009.

Bila - Lala Nature Reserve

Founded in 1973, the Reserve contains the Bileobotind the superior half of the
Lala basinet. The Lala basinet contains two laketha basis of the Ineu Peak (2,279 m) -
Lake Lala Mia and Lake Lala Mare (Fig. 3) wheRinus mugo, Juniperus commurisd
Rhododendron myrtifoliunprevail. As habitats, the alpine gaps and pastcespy the largest
area, followed by mountain forests. According tallitats of Romania” (Doti et al., 2005)
the types of habitats found here are: alpine anddbdeaths, bushes wiinus mugoand
Rhododendron myrtifoliupsiliceous alpine and boreal grassland, hydropkitall herb fringe
communities of plain and of the montane to alpaels, alpine cottonsedge lake girdles, alpic
acid moss snow-patch communities.

The first inventory took place between 29 July A@gust, 2008. We used 32 box
traps, placed in two linear transects of 15 anttdfs.

Transect 1: alpine pasture wiinus mugo

Transect 2: scree witRinus mugobushes, along Lake Lala’s side. N47°31°77",
E24°53795"". Altitude: 1,810 m.

The second inventory started on tH& & July and ended on $2of July 2009.
A number of 20 box traps were used, placed in aaggtransect into a crystalline scree
covered withPinus mugdoushes near Lake Lala Mare (47°31,986' N; 24°®4 B6 altitude
1,777 m). The distance between traps was of 10 m.
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Aniesului Valley

Aniesului Valley is situated downstream from the streamig from the Izvoarele
Mihaiesei Reserve. Types of habitats (Danet al., 2005): petrifying springs with tufa
formations Cratoneurior), alpine and boreal heaths. The traps were sanaaidtitude of 700
m on a steep hill across the AniRiver from the Valea Secii cabin and a few privedeation
houses. Close to the trapping sites there weratgrigardens and an old, unused house. The
vegetation has been modified due to human useec$ulrounding territories, therefore, apart
from the mixture of vegetation specific for thatitade there werdlalus domesticarees and
pasture grass.

Two trapping sessions were carried out on the yallee first one between 25-30 July
2009 and the second one from 31 July to 3 Augastesyear. In the first period, 20 box traps
were placed as a quadrate, in a small glade, stande of 10 m one from another (Quadrate
1). 47°29.162'N; 24°44.371'E. In the second petiloel same number of traps was placed at the
outskirts of a mixed habitat dBetula pendula, Corylus avellena, Sorbus aucupaial
Fraxinus excelsigras linear transect (Transect 1). 47°29,470'N42928'E.

Box traps are made of wood, glass and wire andvalkhe capture of living animals
without a high degree of stress. As working methed, used capture-mark-recapture. All
animals were measured with a caliper; we took tieight with a Pesola scale, observed the
reproductive state of each individual and deternhitheir sex and approximate age. Each new
captured individual was marked with blue permardy# or parts of fur from the back side
were cut by scissors. According to age and reprdustage, we established two categasfes
individuals;juvenilesandadults respectivelybreedingnalesandlactatingfemales.
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As bait we used pieces of fat bacon, nuts, sudtoand pumpkin seeds, cheese and
raisins. The traps were verified each morning, atclbck. Not all the rodents that entered the
traps could be determined. For the representatofefA\podemusgenus, we made the
determination according to the excrements that Wedtein the traps (the method was used
only at Pietrosu Mare Scientific Reserve).

The body measurements taken with the caliper are:

- total body length (head and body), taken fromtiih@f the nose to the anal orifice;

- tail length, taken from the anal orifice to thredeof the tail, without the fur tuft;

- length of the posterior foot, taken from the ertity of the calcaneum (the heel) to the tip of
the longest finger, without the claw;

- length of the ear, taken from the opening ofgheilion to it's tip, without the hairs.

All inventories were carried with the help of thologist of Rodna Mountains
National Park, Mr. C. lsan.

RESULTS AND DISCUSSIONS

Pietrosu Mare Scientific Reserve

As a result of the investigation, 38 individualddnging to Insectivora and Rodentia
Orders were captured (Fig. 4)

Class Mammalia Linnaeus, 1758

Order Rodentia Bodwich, 1821

Family Muridae Gray, 1821

GenusApodemusaup, 1829

- Apodemusp.— 9 individuals

- Apodemus flavicolligMelchior, 1834) - Yellow-necked Mouse 10 individuals

- Apodemus sylvaticytinnaeus, 1758) - Wood mouse 2 individuals

Family Arvicolidae Gray, 1821 (Microtidae Cope, 132

GenusClethrionomysTilesius, 1850

- Clethrionomys glareoluéSchreber, 1780) - Bank Vole 15 individuals

Order Insectivora Bowdich, 1821

Family Soricidae Gray, 1821

GenusSorexLinnaeus, 1758

- Sorex minutuginnaeus, 1766 - Pygmy Shrew 2 individuals.

Sorex minutus

5% Apodemus sp.
24%

Clethrionomys | e

glareolus
40%
Apodemus
flavicollis
Apodemus 26%
sylvaticus

5%
Figure 4: Absolute abundance of small mammal speti®ietrosul Rodnei.
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The dominant species are also the most commorhéotypes of habitats investigated
during our studyApodemus flavicollimnd Clethrionomys glareolusAs number of captures,
Transect 3 was the richest, but the dominant spexie the same. Transect 1 which had the
largest number of traps, had fewer captures. Tcar’sethe one from the grazed pasture, had
the poorest results, only one captured individaalpodemus flavicolliswhich was probably
just passing through. This is evidence that theggemted grazing of that pasture and the
plants that are now growing there do not repreaemntitable habitat to maintain and develop a
small mammal population. Because it is situateevéen two sectors of spruce forest, it may
be used as passage for some species. All otheles@ee considered as specific for the zone
that was investigated.

In the case ofApodemusgenus, we observed the separated presence ofwthe t
captured speciegpodemus flavicollisvas present only in the lower habitats, in alldhsects,
but Apodemus sylvaticusas captured on Transect 4, located at the higlitistde. We also
observed the differences in the color of the Aursylvaticushaving a grayish shade, and A.
flavicollis a brownish one. The proportions of the neck colare likewise typical for each
species and the determination of the juvenilesccbel made without doubt. The two species
are known for their cohabitation.

If we take the two dominant species and compareagfgestructure and sex ratio, we
can observe that in the case @f glareolusthe adults prevail and the number of males is
higher, while forA. flavicollis juveniles were more often recorded and also thaben of
males was higher. For both species a number gfigeniles were recorded but their sex could
not be identified correctly. That is why this numkes not included in the sex ratio index.

Because of its status of scientific reservaaHietrosului Rodnei could have offered a
better site for small mammal populations, with ghleir number of species and individuals. If
we make a comparison with Murariu's list of specidentified in 1995, we can see some
significant differences. The author captuatex alpinuswhich is the rarest species of shrew
from Romanian faunaylicrotus arvalisand Mus musculuswhich during our investigations
were not found. We can explain these results bydifierences in the types of traps used for
study, and also in the type of baits. Because #ia dre scarce for this region, we could not
make any other estimation of the state of developrokethe small mammal fauna.

Bila - Lala Nature Reserve

The species captured during the inventory are (Figsd 6):

Class Mammalia Linnaeus, 1758

Order Rodentia Bodwich, 1821

Family Muridae Gray, 1821

GenusApodemugaup, 1829

- Apodemus sylvaticu@.innaeus, 1758) - Wood mouse 8 individuals (seven in
2008 and one in 2009)

- Apodemus flavicolligMelchior, 1834) - Yellow-necked Mouse> 6 individuals
(four in 2008 and two in 2009)

Family Arvicolidae Gray, 1821 (Microtidae Cope, 182

GenusClethrionomysTilesius, 1850

- Clethrionomys glareoluéSchreber, 1780) - Bank Vole 4 individuals (in 2008)
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Figure 5: Absolute abundance of small mammal spdoien Lala Lake in 2008.
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Figure 6: Absolute abundance of small mammal spdoien Lala Lake in 2009.

GenusMicrotus Schrank, 1798

- Microtus arvalis(Pallas, 1779) - Common Vole 2 individuals (in 2008)

- Microtus nivalisMartins, 1842 - Snow Vole» 4 individuals (two in 2008, and other
two in 2009) (Fig. 7)

- Microtus agrestigLinnaeus, 1761) - Field Vole> 4 individuals (in 2009)

Order Insectivora Bowdich, 1821

Family Soricidae Gray, 1821

GenusSorexLinnaeus, 1758
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- Sorex minutu&innaeus, 1766 - Pygmy Shrew 2 individuals (one in 2008, one in
2009)
- Sorex aranuekinnaeus, 1758 - Common Shrew 1 individual (in 2009)

Figure 7:Microtus nivalis(photo by I. Cobzaru).
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Among the species captured in Bila-Lala Nature Reswe highlight the presence of
Microtus nivalis the snow vole, which in Romania has been citredhfa small number of
localities and is a protected speciés.nivalis had been found both years, in the same area. In
2009, the two specimens were captured in the seape the first was a juvenile, while the
second, an adult. The other four species collerte®008, A. sylvaticus A. flavicollis, C.
glareolusand M. arvalis are common and the first one has the highest tyer3uring the
second campaign, in 200€,. glareoluswas not present, but we fould. agrestis This
species had the highest relative abundance indesxhfs region, although the number of
specimens captured was only four. The other specégsgured have relatively similar
abundance indexes.

The sex ratio for the year 2008 shows that the snadere dominant for all species,
while the females captured, although in a small lmemwere lactating.

In 2009, at Lala Mare Lake the adults were domin@he only juvenile specimens
captured were twbl. nivalisandM. agrestisfemales. Also a high dominance can be observed
regarding the gender distribution of the speciemm-the entire number of individuals
captured, only two were males. But consideringstinall number of individuals captured from
each species, the age and gender variations mayenapresentative neither for the area, nor
for the time of year when the trapping session {oake.

Aniesului Valley

During the inventory the following species weretcagd (Fig. 8):

Class Mammalia Linnaeus, 1758

Order Rodentia Bodwich, 1821

Family Muridae Gray, 1821

GenusApodemusaup, 1829

- Apodemus sylvaticu@.innaeus, 1758) - Wood mouse 3 individuals (two in
Quadtrat 1, one in Transect 1)

- Apodemus flavicolligMelchior, 1834) - Yellow-necked Mouse> 15 individuals
(six in Quadrate 1, nine in Transect 1)

Family Arvicolidae Gray, 1821 (Microtidae Cope, 132

GenusClethrionomysTilesius, 1850

- Clethrionomys glareoluéSchreber, 1780) - Bank Vole 2 individuals (Transect 1)

In both campaigns on Argelui Valley A. flavicollis was the dominant species. A
small number ofA. sylvaticusindividuals were found in both habitats, but ire teecond
studied are&lethrionomys glareolutad a relative abundance index slightly highentha
sylvaticus

Although four of the traps were placed near allsstiizgam than ran along the forest at
one of the glade’s edges, no speciedNebmyswas captured, despite the fact that they had
been mentioned in the literature. Also no specfeSavexwas captured. It is known from the
literature that shrews encounter a high decreasernber in the years whex flavicollis has
a very high abundance. The complete absenc&ovéx species and also the very high
percentage oA. flavicollis specimens could lead us to conclude that 2009amgsar with a
high population density for the latter species. B small number of individuals captured in
all during these two campaigns could be a setbackii assertion
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Figure 8: Absolute abundance of small mammal spdoien Anig Valley in 2009.

We could also consider that the population derditg. glareoluswas influenced by
A. flavicollisin the given habitats. By comparing the ratioghe two speciesC. glareolus
represented only 10% in comparison with the 75%o rat A. flavicollis Other researchers
have come to conclude th@t glareoluswas found in large numbers especially in the years
whenA. flavicollisencountered a population decrease (Benedek, 2008).

For the first site (Quadrate 1) sex ratio could lmeidetermined due to the fact that for
someA. flavicollisindividuals gender was not determined. Even sgexoseems to be clearly
dominant. The comparison between adult and juvenidiéviduals however shows a clear
dominance of the adults in the detriment of juvesilof which only one was captured. The
two A. sylvaticucaptured were both adults, one male and one female.

For the second site (Transect 1) in the Analley all captured individuals belonging
to C. glareolusandA. sylvaticusspecies were females, wherdadlavicollis had almost equal
sex ratios. The age differences vary more becausie the onlyA. sylvaticusindividual
captured was a juvenile, f@. glareolus even if only two individuals were captured, tlgea
ratio was of 1:1A. flavicollisalso noted an adult dominance of 2:1.

As a conclusion, for AnigValley a clear dominance &f. flavicollis could be noted,
having significantly high relative abundance indaxcomparison with the only two other
species captured in the aréa,sylvaticusandC. glareolus Also, the sex and age ratiosAn
flavicollis are mainly balanced. sylvaticusvas captured in all trapping sites studied, but in
all cases their numbers were very small. Besideswlo species aApodemusC. glareolus
was only captured in the outskirts of a mixed foliasthe Valley. One individual oSorex
minutuswas found dead in Angevalley, but not in the areas were the traps wete s
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ABSTRACT

Our study focuses on the spatial distributionMérmota marmotain the Rodna
Mountains, especially in the Pietrosul Rodnei NadidPark.

Marmota marmotds the largest rodent in the Romanian fauna. It imteduced in
1973 into the area of Pietrosu Peak. Since thedaweot have reliable information about the
monitoring of this colony.

We searched the area for galleries and we congltide after the (re)colonization in
1973 the number of these galleries and also thalatipn of marmots has increased.

RESUME: Contributions regardant la distribution de I'espdarmota marmota
(Rodentia, Sciuridae) dans la région du Parc Natigles Montagnes de Rodna (Carpates
Orientales, Roumanie).

Cet étude a comme sujet la situation spatialent@snottes, dans les Montagnes de
Rodna, en particuliére dans la région du Parc NatiBietrosul Rodnei.

Les marmottes sont les plus grands rongeurs deldefde Roumanie. Elles ont été
réintroduites dans le Massif Pietrosul en 1973. Nolavons pas des informations certaines
sur cette colonie.

En 2009 nous avons effectué le censés des ted@&ermarmotte dans la Reserve de
Pietrosu Rodnei - Lacul lezer.

REZUMAT : Date privind distribtia specieMarmota marmotgRodentia, Sciuridae)
in aria Parcului Ngonal Murtii Rodnei (Carpéai Orientali, Romania).

Aceasl lucrare are ca subiect distrifaispaiala a marmotelor Nlarmota marmota
din masivul Munilor Rodnei, Tn special, din arealul Parculuitidaal Pietrosul Rodnei.

Marmota Marmota marmotaeste cel mai mare rator din fauna Romaniei. A fost
reintrodud in anul 1973, in zona varfului Pietrosul Rodneg &unci, nu avem surse sigure
despre existga unei monitoriiri a coloniei.

S-au efectuat cercet, aminuntite, in Rezervga Pietrosul Rodnei - Lacul lezer,
in vara anului 2009, in urmairgia s-au inventariat intrile marmotelor deasupra lacului
glaciar.
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INTRODUCTION

The alpine marmotMarmota marmotassp marmota Linnaeus, 1758) is the largest
rodent mammal in the Carpathian Mountains.

The taxonomy of this mammal is the following: Ordeodentia, Family Sciuridae,
and Subfamily Sciurinae (Spagnesi et al., 2000).

The marmots have the following measurements: haddady 50.3-57.7 cm, tail 13-
16.6 cm, hind foot 8.7-9.5 cm, ear 2.5-3 cm. Thagtteof an adult specimen is between 5-7
kg (Pucek et al., 1981).

Today,Marmota marmota marmotive in alpine habitats in the highest mountaims i
Europe (French, Italian, Swiss and Austrian AlpgeRees, Carpathians). In the High Tatra
lives another subspecies, tMarmota marmota latirostrisThis subspecies has a restricted
range, small population and it is under protec{itfCN-red list, 2008).

There are many disputes between biologists abeupaist existence of this species in
the Romanian Carpathian Mountains. Some of therk bpdhe theory that they existed in the
past as a native rodent, especially ti@mota marmota latirostrisubspecies (Cortot et al.,
unpubl). On the other hand, we don’t have inforovatabout fossils, the only piece of
information regarding the status of this specieged from the late 9Century about the
rarity of this rodent (@linescu, 1956).

In 1973, 33 individuals of thélarmota marmotassp marmotafrom the French
Alps were introducedn the Pietrosul Rodnei Reserve(Almasan, 1981).Two years later
they were dispersed in 10 colonies, 4 above thes llaker (about 1,800 m) the rest settled
under theBuhiescu Mare Peak (2,268 m) around the #sicu Lakes (on the South of the
lezer Lake).

In the present, the numbers of the marmots incregsdly (Nadisan, 2000) and signs
of their existence were observed along the prinaipssive of the Rodna Mountains (around
the Laptelui Mare Peak (2,172 m), fRoPeak (2,111 m a.s.l.), and near the CoroRgiak
(1,987 ma.s.l.).

The most part of the Rodna Mountains is part of rRotMlountains National Park
(Biosphere Reserve), which was founded in 1937%r@#%al Rodnei Reserve). Today the park
has a larger surface, of 46,399 ha and the geoigedpimits are: 47°25°54" - 47°37°28" North
latitude and 24°31°30" - 25°01°30" East longitudRodna Mountains National Park
management plan).

Apart from the Pietrosul Rodnei Scientific Reserttee park includes three more
important areas which are under the highest priotecthe Scientific Reserve of Piatra Rea,
situated to North-East from the Pietrosul Rodned the strictly protected areas of Bila-Lala
in the East and Corongiin the South-East part of the Park (Fig. 1).
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Figure 1: The Rodna Mountains National Park with pnotected areas
and the places where the existence of the marnagswentioned.

Limits of the Rodnei Mountains NationalPark (PAMR)

MATERIAL AND METHODS

Our field-data was collected betweel! and %' of July 2009, from the Pietrosul
Rodnei Scientific Reserve (Fig. 2), which is theiant core of the Rodna Mountains National
Park. The reserve was founded by the Journal n9/1232 of the Ministry-Council in 1932,
and today it has 3,300 ha (1,430 ha of the totdhesea is represented by the alpine meadows)
(Rodna Mountains National Park management planjhéncentre of the Scientific Reserve is
situated the glacial Lake lezer. Above the lakessarched the signs of marmots’ presence
(gallery entrances, faecal remains). The spaceeatiey lake was divided in three zone (right
(R) - general exposition is North-West, centre {@)eneral exposition is North-North-East,
left (L) - general exposition is East-South-East).

The search was effectuated every day betw&#ivband 1F°AM.

On the first day (3.VI1.2009) were located the bws from the centre part above the
lake, on the second day (4.VI1.2009) the burrovesnfrthe right part, and on the third day
(5.VI.2009) we discovered the entrances from #gfedide above the lake. We must mention
that we observed the marmots mostly on the leé sfdhe lake at about 1,850 m height.

The series of the entrances - which can constihgeaccess to the gallery-systems -
were noted with A, B, C .... Each entry was notedanformity to its position (centre, right or
left), series number and the order of founding. &mmple, in the centre we found the first
entry of the first burrow-system and we noted itmCAL, the second entry was noted with
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CA2, etc. We found also single holes and we nobeantwith S1, S2 and S3. We consider
them singles because their position is far awamftloe other entries.

For each entry was recorded the orientation, tkadce between them, the "design”
of the entrance (dug in soil or under rocks, thecgrtage of the vegetation, what kind of
plants are around) and the functionality (for ereeqy, abandoned, actually used or for
ventilation of the galleries).

RESULTS AND DISCUSSIONS

We found 37 entrances with the following classtiima: 14 were found both on the
central and the right part (NE-NW) and 9 on thé pefit (E-SE) above the lake.

We identified in all 7 galleries above the Lakeelean the central part we identified
three galleries (two systems with three entranoesame system with seven entrances). In the
right part we identified two galleries each witkx gintrances. On the left side we founded
another two systems, one with three accesses anditimsix.

Based on these data we can say that the majorgysiéms) of the galleries have 6 or
7 entrances and the rest have three.

The entries of the burrow systems are positionedraular (4 galleries: 57.14%) or in
linear (3 galleries: 42.85%) form. We must mentibat all of the linear form galleries have
only 3 entrances. Following is the synthetic tadfi¢he galleries (Tab. 1) and the satellite map
of the Valley (Fig. 2).

i ; & bl P jh‘
Figure 2: The distribution of the marmots’ gallsria the
valley of the glacial lezer Lake, Pietrosul RodBeientific Reservation,
Rodna Mountains National Park.
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Table 1:The synthetic table of the burrows above the Laker.

c
> s 3‘2 . . % of
o § §_ Design Function vegetation-rock
@© c >
O Ll L
1. |CAl1 | E soil, inside grass
CA2 | E rock, inside grass
CA3 | N rock, in front of it is moss
2. |CBl1 | E soll
CB2 | E soll
CB3 | E soll
3. | CCl | SE soll
CC2 | SE soil, in front of it is a flower
CC3 | SE| rock, covered l®hododendron myrthifoliumn
CC4 | SE rock
CC5 | E rock
CC6 | SE| rock, covered l®hododendron myrthifolium
CC7 | NE rock
CS1 | NE rock, inside fecal
4. | RA1 | NV soil, covered by grass
RA2 | SV | rock, covered bRhododendron myrthifoliun
RA3 | SV soil
RA4 | SV soil, in front of it is a flower
RA5 | NV rock
RA6 | NE soil
5. | RB1 | SV soil covered by a rock
RB2 | NV soil, inside grass
RB3 | NV | soil covered by a rock, in front there is mogs
RB4 | NV soil, inside grass
RB5 | SV soil, inside grass
RB6 | NV rock
6. | RS1 | SV| salil, covered by Rhododendron myrthifolige
RS2 | NE soil
7. | LAl | SE soil, in front there is grass
LA2 | SE soil
LA3 | S rock
8. |LB1 | E soll
LB2 | E soll
LB3 | E soll
LB4 | E rock
LB5 | E rock
LB6 | E soll
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CONCLUSIONS

If we take all of the information mentioned abowved d we consider every gallery as
a home for one family, we can draw some conclusion.

1. Since 1975, the number of the colonies increased from 4 to 7 above the lezer Lake.

2. We believe that all the smallest, linear burrow-systems were bigger once and we
can’t found the remains of the other entrances.

3. Marmots like the sunshine because the majority of the entrances (26-70.27%) are
oriented to East, South, South-East and South-West, and the rest are oriented to North, North-
East or North-West (11-29.73%).

4. Near the entrances the plant-carpet is abundant. This aspect is important because of
the predators. For example if the marmots are too far from the entry, it's possible to easily
become a prey.

In the future we want to search for other entrances from the Rodna Mountains, to
prove that marmots are moving along the principal massif.
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