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Forew ord

When I met  Ovidiu Ionescu in 1991 I told him about

my wolf  research projects in Portugal and Croat ia

and we subsequent ly agreed on a collaborat ive

wolf  conservat ion research project  in Romania,

harbouring the most  important  reservoir for large

carnivores in Europe today. We would be support -

ed by many people and thanks to the founding of

the European Wolf  Network gained some funding

to kick-of f  this project .

Later on the project  expanded w ith conservat ion

research on lynx and bear and result ing in a large

carnivore project . It  had always been a great  w ish

of  mine to study large carnivores in order to gain

knowledge for their conservat ion. Large carnivores

play w ithout  doubt  a vital role in the maintenance

and diversif icat ion of  dynamic w ilderness ecosys-

tems. I wanted to prove to people that  these ani-

mals are not  creatures to fear and persecute, but

animals to cherish as symbols of  unspoiled nature

and to co-exist  w ith in harmony. At  that  t ime there

was scope for their return to many areas now suit -

able or safe again in Europe. For this to be fully

realized a robust  ecological network suited to both

large carnivores and large herbivores should be in

place, providing also refuge to many other biodi-

versit y and landscape values. This can only be

achieved through the dedicat ion of  all European

nat ions, at tuning their ef forts.

I was glad when Erw in van Maanen asked me

about  the possibilit y for an ecological network

project  in Romania. Reading this Vision Plan I hope

you w ill also be impressed about  the way the

researchers undertook their ambit ious mission to

achieve the safeguarding of  the Carpathian eco-

logical network, a mission that  has not  yet  reached

its f inal dest inat ion and needs to be cont inued.

Thus far an important  amount  of  informat ion has

been collated and the importance of  ecological

networks in Romania inst illed among many.

The next  step w ill be to implement  the Carpathian

ecological network delineated in this study, by

establishing a robust  system of  ef fect ively protect -

ed core areas interconnected by ecological linkages

that  w ill ensure the safe dispersal of  animals

between viable populat ions. Ult imately such a net -

work should expand all across Europe in order to

restore the untamed natural dynamics now only

exist ing in distant  count ries, which is a noble chal-

lenge for European society.

For Romania the challenge to conserve large-scale

nature and it s support  factors in the current  socio-

economic t ransit ion is great , but  not  impossible.

This project  provides clear direct ions on where to

start  and is t imely in the face of  many unwise

developments. It  also guides the way to w ise and

environmentally sustainable use opt ions, not  to

ravish the Carpathian nature and it s support ing

culture, but  to nurture it .

We thank everybody who collaborated in this pro-

ject  and hope for greater momentum and great

perseverance and posit ive act ions by all Romanian

stakeholders in the next  phase, namely implemen-

tat ion. Europe w ill be proud of  you!

Prof . Dr. J.L. van Haaf ten
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Summary

This document  is a Vision Plan. Like similar docu-

ments produced in North America, this Vision Plan

is a science-based blueprint  spelling out  the desir-

able, site-specif ic ecological goals for a region. The

t ime scale for the execut ion of  such a plan is usual-

ly in the order of  decades, but  requires immediate

act ion. The plan is inspired by the Southern Rockies

Wildlands Network Vision (Miller et  al. 2003). The

goal of  this vision is the preservat ion and restora-

t ion of  large, interconnected and relat ively undis-

t urbed ecosystems w it hin t he southern Rocky

Mountains ecoregion of  North America, including

much of  the Rocky Mountain regions of  Colorado,

southern Wyoming and northern New Mexico. Like

the current  plan, the Southern Rockies vision plan

focuses on large carnivores (see www.restorethe-

rockies.org) as Ôumbrella speciesÕ. Using a very sim-

i lar approach w e aim t o saf eguard Ônat ural

w ildnessÕ in the Carpathians and conserve a high

port ion of  it s biological and landscape diversit y.

However, this Vision Plan dif fers f rom the North

American plans because of  it s emphasis on also

maintaining t radit ional cultural values support ing

nature. The rural cultures of  eastern European

count ries under past  communist ic rule and w ith

high reliance on pastoralism have nurtured the

natural environment  to a much higher degree than

developed count ries in the western World. 

Cent ral to the Vision Plan is the ecological network

map. That  is, the Vision Plan goes beyond mere

generalizat ions: it  is relat ively explicit  about  geo-

graphic locat ions of  ecologically sensit ive and

internat ionally important  habitat  areas as far as

they are known, and also the permissible land uses

in these areas. Therefore conservat ionists, land use

planners, natural resource managers, developers,

as well as other stakeholders f rom local human

communit ies, can easily see the ecologically impor-

tant  features of  the land. Accordingly, the Vision

Map is an important  tool by which one can harmo-

nize human endeavours w ith nature conservat ion

object ives (e.g. Natura 2000) and the maintenance

of  ecosystem services (e.g. forests and natural

rivers for f lood protect ion). The map also reveals

degrees of  ecological sensit ivit ies. Furthermore, it

provides a delineat ion of  the required ecological

inf rast ructure for w ildlife, in order to perpetuate

viable animal populat ions in diverse natural eco-

logical communit ies governed by important  ecosys-

tem dynamics.

The Vision Plan does not  yet  provide a detailed

landscape planning for an ecological network. It

serves to catalyse this goal by providing the foun-

dat ion for the designat ion of  ecological network

components in the Carpathians, depending on a

system of  modern and environmentally sound land

use planning, conservat ion ecology and t he

advanced systemat ic inventory of  biodiversit y and

landscape values. As such it  also promotes the

important  goals set  out  by the Pan-European

Biological and Landscape Diversit y St rat egy 

(Council of  Europe et  al. 1996) w ith the object ive

of  achieving a highly coherent  Pan-European

Ecological Network (PEEN). The Vision Plan also

reveals the shortcomings of  current  Romanian land

use planning and environmental protect ion, and

the voids in the current  system of  protected areas

and ecological knowledge. Conversely, nature con-

servat ion in Romania can provide important  les-

sons for nature management  in Western Europe,

where w ilderness has pract ically disappeared and is

now a much desired commodity in light  of  increas-

ing green tourism. Priorit y act ions for the safe-

guarding of  the Romanian Carpathian ecological

network (RCEN) in face of  environmentally det ri-

mental economic developments are proposed to be

implemented in a later phase.
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Rezumat

Int roducere 

Peisajul montan si alpin, precum si diversitatea bio-

logica a Carpat ilor ”n Rom‰nia sunt  greu de gasit  ”n

alta parte a Europei. Acesta este un adevar care

atesta o mostenire unica din punct  de vedere eco-

logic si cultural si care implica o atent ie deosebita

”n contextul ”n care tara noast ra parcurge un pro-

ces rapid de t ransformari, unele dint re acestea mai

put in planif icate si av‰nd implicat ii majore ”n ceea

ce priveste bogat ia naturala si act ivitat ile t radi-

t ionale din agricultura si silvicultura. Cele mai

recente ameninitari sunt  legate de procesul prelun-

git  de ret rocedare a t erenuri lor agricole si

forest iere, dezvoltarea inf rast ructurii de t ransport ,

ext inderea localitat ilor, abordarea pur comerciala a

act ivitat ilor de administ rare cineget ica si silvica,

turismul ”n masa si exploatarea resurselor naturale.

Exista un pericol real ca, ”n contextul efectului

cumulat iv al acestor dezvoltari neplanif icate, habi-

tatele naturale sa devina f ragmentate si izolate ”n

proport ie ridicata, acest  fapt  av‰nd un efect  dra-

mat ic asupra dieversitat ii biologice. Pe l‰nga acest

fapt , pot  aparea situat ii neobisnuite ca de exemplu

ursi habituat i care se hranesc la containerele de

gunoi din localitat i, aceste situat ii gener‰nd inci-

dente grave si const ituind un pericol real at‰t  pen-

t ru oameni c‰t  si pent ru fauna salbat ica.

De aceea, Carpat ii t rebuie privit i ca o retea ecolog-

ica regionala, un rezervor de biodiversitate, un

furnizor de servicii ecologice diverse si un mare

parc natural al societat ii europene, care at rage

dezvoltare durabila si act ivitat i socio-economice

verzi (agricultura ecologica, turism, recreere, etc.).   

Pent ru a cataliza eforturile de past rare pe termen

lung a retelei ecologice existente astazi ”n Carpat i,

a fost  realizata o viziune ecologica cu importante

conotat ii legate de conservarea naturii. Aceasta

viziune a fost  pregat ita si elaborata de un grup de

specialist i din Rom‰nia, Olanda, Statele Unite si

Germania, pe parcursul a 3 ani de colaborare si de

eforturi sust inute pent ru promovarea conceptelor

de conect ivitate a habitatelor, retele ecologice si

abordari intersectoriale. Informat ii detaliate ale

acestui studiu sunt  prezentate ”n cartea ãPast rarea

Retelei Ecologice din Carpat i: o viziune pent ru bio-

diversitate si carnivore mari ”n estul Europei (Van

Maanen si alt ii, 2006). Aceasta init iat iva a fost

sust inuta de Ministerul Mediul si Gospodarii Apelor

din Rom‰nia si f inantata de Guvernul Olandei (pro-

gramul PIN MATRA).

Specii cheie si umbrela 

Carnivorele mari (ursul brun, lupul si r‰sul eurasiat -

ic) sunt  ambasadori ai splendorilor Carpat ilor,

gasindu-se ”nca ”n numar semnif icat iv ”n Rom‰nia.

ën mare masura, acestea sunt  specii cheie pent ru

past rarea alt or valori ecologice din Carpat i.

Teritoriile lor ”nt inse si existenta lor stabila ”n pop-

ulat ii semnif icat ive care au comunicat  permanent  si

au fost  funct ionale din punct  de vedere ecologic au

acoperit  zonele de dist ribut ie a multe alte specii

din habitatele forest iere sau de pasuni si pajist i ale

Rom‰niei. Primul pradator sau custode al acestui

sistem ecologic interact iv este lupul. Acesta ”si

exercita rolul sau ”n ecosistem prin reglarea de sus

”n jos a numarului de ierbivore, inf luent‰nd si

pasunatul animalelor domest ice si cont ribuind

esent ial la ment inerea diversitat ii vegetat iei, la

reglarea numarului de carnivore mici si la asigu-

rarea unui echilibru f in al lantului t rof ic din natura.

Componentele importante ale retelei ecologice

O Ret ea Ecologica f unct ionala ”n Carpat i i

Rom‰nest i (RCEN) are urmatoarele caracterist ici

esent iale:
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Rezumat 9

¥ Zone de refugiu ”nt inse, capabile sa adaposteasca

populat ii stabile, care rezista la inf luentele din

afara si la mat ricea dominanta a act ivitat ilor

umane. ën vederea ”ndeplinirii acestui rol, zonele

de refugiu t rebuie sa ocupe cel put in 350 000 ha.,

f iind de preferat  zonele mai ”nt inse. Aceste zone

adapostesc habitate de calitate, incluz‰nd paduri

”n diferite stadii de succesiune p‰na la padurea

climax, intercalate cu zone de pajist i semi-natu-

rale si surse de apa, ”mbogat ind din punct  de

vedere ecologic peisajul sau ecotonele.

¥ Legaturi ecologice echilibrate si robuste, formate

din habitate naturale adecvate care conecteaza

zonele de refugiu print r-o conf igurat ie neliniara,

bazata pe distante c‰t  mai scurte. Ast fel se asigu-

ra deplasarea indivizilor ”nt re populat ii si se

previne izolarea si posibila disparit ie.

¥ Carnivorele mari sunt  specii cheie cu o capacitate

mare de interact iune.

¥ Coexist ent a armonioasa cu act ivit at i le t radi-

t ionale din zonele rurale poate inf luenta major

ut ilizarea terenurilor si poate f i un catalizator

pent ru act ivit at ile economiei locale. Exista o

relat ie benef ica si reciproca ”nt re oamenii din

mediul rural si fauna salbat ica, fapt  care const itu-

ie unul din elementele cheie ”n efortul de a pas-

t ra caracterul dist inct  al Rom‰niei ”n drumul ei

spre modernizare si integrare la nivel global.

Act iuni prioritare pent ru implementarea RCEN 

”n ult imii ani, Rom‰nia a semnat  si rat if icat  acor-

duri si convent ii importante referitoare la dez-

volt area ret elelor ecologice, inclusiv St rat egia

Pan-Europeana pent ru Diversitatea Biologica si a

Peisajului, precum si Convent ia Carpat ica. Av‰nd ”n

vedere apropiata aderare a Rom‰niei la Uniunea

Europeana, tarii noast re i se cere sa puna ”n pract i-

ca o retea de sit -uri de conservare Natura 2000,

pent ru realizarea unei protect ii efect ive a speciilor

si habitatelor importante la nivel european si

incluse ”n Direct iva Pasari si Direct iva Habitate.

P‰na ”n prezent , aceste intent ii nu au fost  onorate

si angajament ele act uale privind conservarea

naturii sunt  mult  sub nivelul declarat iilor sau acor-

durilor semnate. De fapt , sistemul de arii protejate

propus pent ru viitoarea retea Natura 2000 nu este

suf icient  pent ru a proteja ”n mod efect iv ecologic

populat iile de carnivore mari (mai put in de 10%

din populat iile existente vor f i protejate). De aceea

sunt  necesare eforturi deosebite care sa implice

toate inst itut iile importante si relevante la nivel

nat ional. Cele mai urgente act iuni sunt :

¥ Masuri de atenuare a efectelor de f ragmentare a

habitatelor cauzate de proiectele de dezvoltare a

inf rast ructurii feroviare si auto (drumuri expres,

autost razi) ”n vederea cont racararii divizarii pop-

ulat iilor de fauna ”n part i izolate reproduct iv pe

cuprinsul Carpat ilor.

¥ Realizarea unor planuri de ut ilizare a terenului

bazate pe abordari detailate, intersectoriale si in-

tegrat ive, la nivel regional si nat ional, care sa

includa planif icarea dezvoltarii. Aceasta va putea

zadarnici ext inderea actuala haot ica a caselor de

vacanta, a restaurantelor si hotelurilor pe ”nt reg

cuprinsul spat iului rural al Rom‰niei si t ransfor-

marea peisajului natural ”nt r-un mozaic neat ract iv. 

¥ Crearea capacitat ilor de evaluare globala a dez-

voltarilor ant ropogenice, ”n special a acelora aso-

ciate cu ret rocedarea terenurilor. Acestea sunt ,

de asemenea, cerute ”n legislat ia europeana lega-

ta de protejarea naturii adoptata de Rom‰nia.

¥ Crearea modalitat ilor de dezvoltare a economiei

rurale durabile, la un nivel superior fata de cel

existent , aceasta put‰nd act iona ca un motor

pent ru generarea unor impulsuri economice prin

dezvoltarea unor act ivitat i noi, de genul turismu-

lui cultural sau agro-turismului.
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¥ Realizarea unor act iuni directe de conservare a

naturii prin intermediul ”nf iinatarii unor fonduri

de genul ãt eren pent ru nat ura Rom‰nieiÓ

administ rate de companii specializate. 

¥ Inst itut ionalizarea unui monitoring si manage-

ment  modern al Capitalului Natural, adaptat

schimbarilor socio-economice si bazat  pe abor-

dari simple, logice si efect ive. 

¥ Realizarea unui inventar adecvat  al speciilor si

habitatelor rom‰nest i de importanta europeana. 

Atenuarea barierelor si a efectelor letale ale

cresterii t raf icului 

Drumurile de orice fel ucid si deranjeaza un numar

incredibil de mare de specii de fauna. ën cazul ”n

care realizarea drumurilor prin zonele de refugiu

pent ru speciile de fauna nu poate f i evitata, efec-

tul negatov t rebuie atenuat  prin const ruct ia de

coridoare de t recere pent ru fauna. Acestea pot  f i

de dimensiuni mari, f iind const ruite deasupra dru-

murilor (”n cazul speciilor de mamifere mari) - asa

numitele ãpoduri verziÓ sau pasaje subterane pen-

t ru mamifere mici. Cele mai multe dint re aceste

pasaje sunt  necesare ”n zonele ”n care deplasarile

animalelor sunt  mai intense. 

Harta viziunii asupra RCEN

Ut iliz‰nd modelarea obiect iva prin intermediul

GIS, combinata cu informat ia existenta privind bio-

diversitatea, a fost  realizata o harta a Retelei

Ecologice din Carpat ii Rom‰nest i. Elementul esen-

t ial al acestei hart i este reprezentat  de zona de

protect ie a retelei (delimitata cu galben), ”n care se

protejeaza 60% din populat iile actuale de carni-

vore mari si care acopera un procent  semnif icat iv

de alte specii si habitate, protej‰nd peisajul si

diversitatea naturala ”n zone de refugiu ”nt inse si

legate ”nt re ele (saget i verzi) pe tot  cuprinsul

Carpat ilor. Aceasta harta evident ieaza necesitatea

delimitarii unor zone de refugiu mult  mai mari

dec‰t  ariile naturale actuale si care sa includa cele

mai bune t ipuri de habitate, cele mai put in ant ro-

pogenic inf luentate zone si cele mai bine adminis-

t rate regiuni. Acest  sistem se poate const iui ”nt r-un

mare parc european pent ru fauna salbat ica si

poate f i un testament  pent ru abordarea viitoare

durabila si ecologica, pent ru ut ilizarea si manage-

mentul resurselor naturale, precum si pent ru coex-

istenta cu natura. Noi dorim ca Guvernul Rom‰n sa

at inga acest  obiect iv nobil si sa plaseze Rom‰nia pe

harta lumii ca o nat iune guvernata ”n mod ”ntelept .

10 Rezumat
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Contributors 11

Contributors

This project  was performed in close collaborat ion

bet w een t he Carpat hian Wildl i f e Foundat ion

(CWF; Fundat ia Carpat i), the Wildlife Unit  of  the

Nat ional Inst i t ut e f or Forest ry Research and

Management  (ICAS), Altenburg & Wymenga eco-

logical consult ant s (A&W) and t he Wildlands

Project  of  the U.S. represented by Prof . dr. M ichael

SoulŽ.

ICAS and the Carpathian Wildlife Foundat ion are

Romanian organizat ions, part ly af f i l iat ed w it h

each other and based in the town of  Brasov in

Transylvania. The ICAS Wildlife Management  Unit

resides under the Minist ry of  Agriculture, Forest ry

and Rural Development . It  is responsible f or

w ildlife management  research, largely based on

t radit ional hunt ing management . Core act ivit ies of

the unit  include annual censuses of  large w ild

ungulates and carnivores, habitat  ÔdiagnosisÕ, data

management , game management  and capt ive

game breeding. New ongoing act ivit ies include the

re-int roduct ion of  the beaver and alpine marmot ,

modernisat ion of  w ildlife management , large car-

nivore conservat ion management  (including pre-

vent ion of  livestock depredat ion) and aid to the

adopt ion of  European nature protect ion legisla-

t ion in Romania, such as Natura 2000. The CWF is a

non-government al organizat ion (NGO) w hich

focuses on solving Carpathian conservat ion issues

through research and public educat ion and aware-

ness enhancement . They were also a key partner in

the Carpathian Large Carnivore Project  as part  of

the Large Carnivore Init iat ive of  Europe (LCIE).

Local project  manager and team leader for both

organizat ions is George Predoiu. The local project

team consisted further of  Ovidiu Ionescu (scient if ic

advisor and director of  the ICAS Wildlife Unit ),

Marius Popa (GIS technician), Ramon Jurj (w ildlife

management  researcher), Serban Negus (forest

and w ildlife expert ) and Georgeta ÓTit iÓ Ionescu

(w ildlife researcher and ecological educator).

Altenburg & Wymenga (A&W) ecological consul-

tants is a Dutch environmental consultancy f irm

with it s roots and heart  in nature conservat ion. In

the Netherlands the f irm has a st rong record in

applying conservat ion ecology to subjects includ-

ing meadow bird conservat ion, wet land manage-

ment , vegetat ion management  and ecological

impact  assessment . A&W was responsible for man-

aging this Dutch government  funded project , w ith

Erw in van Maanen as project  init iator and mana-

ger, assisted by Rogier Klaver for modelling, f ield-

w ork and edit ing of  t he Vision Plan. Wibe

Altenburg, director of  the f irm was also one of  the

editors.

The Wildlands Project  is a North American NGO

that  emphasizes cont inental scale ÔrewildingÕ w ith

emphasis on science and the use of  GIS modelling.

Rewilding implies the restorat ion of  key ecological

processes through the reestablishment  and protec-

t ion of  important  natural ecosystem actors (known

as highly interact ive or keystone species) such as

large carnivores. Scient ists of  the The Wildlands

Project  pioneered the emphasis on regional land-

scape connect ivit y, w ithout  which long-term con-

servat ion success is dif f icult , if  not  doubt ful. A

current  board member, founder, past  president ,

and past  science director of  that  organizat ion,

Prof . Dr. M ichael SoulŽ, has been involved in this

project  for several years and has also been a key

scient if ic advisor, facilitator, workshop chairman,

editor and inspirer for the current  project . 
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1.1. Rat ionale and goals
This project  was born f rom the realizat ion that

despite it s rich and diverse natural and cultural

heritage, Romania lags behind other count ries in

safeguarding an ecological network for the ef fec-

t ive conservat ion of  landscape, biodiversit y and

cultural values (see Chapter 2 for an overview of

ecological network developments). At  present  no

more than 15% (about  6000 km2) of  the Romanian

Carpathians is protected in 15 reserves (nat ional

parks and natural parks),   Romania expects to be

admit ted to the European Union (EU) on January 1,

2007, depending on the adopt ion and implementa-

t ion of  EU policy and legislat ion. However, imple-

mentat ion of  the nature conservat ion component

of  the EU legislat ion package (Habitat  and Bird

Direct ives) is at  present  far f rom complete, await -

ing decisive civil society reform.

Cent ral to the inst itut ionalizat ion of  nature conser-

vat ion and concurrent  w ith socio-economic devel-

opments in Romania, w ill be the implementat ion

of  the European Habitat  and Bird Direct ives. Under

these direct ives st rict ly protected conservat ion

areas must  be designated for the safeguarding of

ecological values of  European importance (species

and habitats) w ithin the Natura 2000 Network.

Fully protected under the Habitat  Direct ive, the

wolf , Eurasian lynx and European brown bear are

qualif ying species for the designat ion of  Natura

2000 areas. Romania st ill harbours sizeable popula-

t ions of  these symbolic, awe inspiring and charis-

mat ic large carnivores, which are also of  societal,

scient if ic and economic importance. The popula-

t ions of  these animals in Romania present  a reser-

voir for the supply of  remnant  and recovering

populat ions in Cent ral through to Western Europe.

This is important  in light  of  emerging posit ive pub-

lic appreciat ion of  large carnivores, full protect ion

and increasingly abandoned rural lands allow ing

t heir ef f ect ive comeback (Breit enmoser 1998;

Linnell et  al. 2001).

Romania is one of  the few European nat ions where

it  is st ill possible to maintain large carnivores and

wild ungulates at  densit ies which are ecologically

ef fect ive (SoulŽ & Terborgh 1999a; Ray et  al. 2005).

This means that  the abundance of  large carnivores

and herbivores in the Romanian Carpathians con-

t ributes highly to the servicing of  natural and bio-

logically diverse montane forest  and grassland

ecosystems. Large carnivores are also increasingly

regarded as ambassador or Ôumbrella speciesÕ by

encompassing to a high degree other biodiversit y

w ithin their large home ranges (Simberlof f  1998;

Ray et  al. 2005). In addit ion, the wolf , being a top

predator, funct ions as a Ôkeystone speciesÕ of  many

ecosystems worldw ide, including the Carpathian

forests. This role w ill be explained further in this

report . Conservat ion of  w ide-ranging animals such

as large carnivores requires a broad scope (holist ic

approach) w ith high considerat ion for their large

and usually highly natural habitats, catering for

other biodiversit y as well. It  is believed that  the

present  system of  small and w idely scat tered pro-

tected areas in Romania w ill not  suf f ice in conser-

ving stable and viable large carnivore populat ions,

it  should be encapsulated in a human disturbed

landscape where dispersal is dif f icult . The same is

t rue for other biodiversit y values requiring exten-

sive, cont iguous and highly natural or climax

forests. Securing an ecological network of  suf f i-

cient  scale and resilience is therefore essent ial to

conserving RomaniaÕs natural wealth. 

Romania is current ly undergoing economic t ransi-

t ion and clearly st ruggling w ith societal reform,

whilst  also aspiring to gain many of  the cultural,

civil and economical values of  Western Europe and

North America. Major developments w ith great

consequences are proceeding, pertaining to major

t ransport  corridor development , land privat iza-

t ion, forest ry reforms, mass tourism, urbanizat ion

and further mining development . Most  of  these

developments are driven w it hout  coordinated
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planning and part ly w ithout  enforced regulat ions.

Hardly any at tent ion is paid to environmental and

cultural considerat ions. Hence the Carpathians as a

unique bast ion for w ilderness in great  harmony

with t radit ional human culture is in danger of

degradat ion and dest ruct ion, sacrif icing great

assets to Romania, including high economic poten-

t ial for the green tourism indust ry and for organic

agriculture. Thus there is a clear need for environ-

mentally sound, integrated, intersectoral and well-

balanced socio-economic development , w hich

implies placing the protect ion of  natural and cul-

tural assets high on the polit ical agenda and put -

t ing word to deed. In this respect  the realizat ion of

a culturally sensit ive nat ional ecological network

provides an excellent  f ramework for the advance-

ment  in Romania of  intertw ined land-use and con-

servat ion planning, sustainable natural resource

use and economic development . 

If  Romania chooses to at tain sustainabilit y and

wise stewardship of  natural resources, a Vision Plan

is an essent ial f irst  step. Such a blueprint  can pro-

duce immeasurable benef it s to the nat ion, by con-

t ribut ing in general to public safety, well-being

and prosperit y. Moreover, a proact ive Vision Plan

will be a start  to minimize the high (external) envi-

ronmental costs that  so many western European

count ries are now paying to restore or develop

vital ecosystem services and natural space.

The primary goal of  this project  and Vision Plan is

therefore:

To provide vision on safeguarding the Romanian

Carpathians as a Regional Ecological Network con-

serving biodiversit y, landscape and t radit ional cul-

tural values of  European importance. The network

design is based on the conservat ion of  large carni-

vores that  play a key interact ive role in the mainte-

nance of  important  ecological processes in large

natural areas. 

The Romanian Carpat hian ecological net w ork

(RCEN) is envisaged as a cornerstone of  the Pan-

European Ecological Network.

The establishment  of  a ÔCarpathian w ilderness

parkÕ in Romania, equivalent  to the great  nat ional

parks around the World, is cent ral to the vision.

This noble achievement  is dependent  on a scient if -

ically based regional ecological network and ult i-

mately on polit ical and public support  mot ivated

by realist ic and ecologically sound or nature sup-

port ive economic opportunit ies. The Carpathian

ecological network is the backbone for a nat ional

ecological network, including natural areas w ith

important  species and habitats outside the moun-

tain range.  The nat ional ecological network w ill in

t urn need t o connect  t o t he Pan-European

Ecological Network, which w ill accomplish this

important  mission. 

Important  sub-goals of  this project  are to:

Transf er know ledge and capacit y t o a key

Romanian nature management  organizat ion (ICAS)

in order for it  to develop as an expert  nat ional

agency for the design, implementat ion and man-

agement  of  ecological networks. Important  knowl-

edge areas include ecological linkage locat ion,

mit igat ing the ef fects of  t ransport  corridors for

w ildlife and w ildlife management  based on mod-

ern landscape and conservat ion ecology.

Provide support  to ecological network develop-

ment  in Romania, by present ing an important  case

for the inst itut ionalizat ion of  conservat ion plan-

ning, harmonised and integrated w ith other sec-

toral planning (t ransport  inf rast ructure, tourism,

agriculture, forest ry and mining), and which pays

at tent ion to reconciling the needs of  people w ith

the needs of  nature.

Reveal non-sustainable and environmentally det ri-

mental developments that  are current ly undermin-

ing the exist ing connect ivit y of  ecosystems w ithin
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the Carpathian Range. To counteract  this, cases for

ecological linkage safeguarding are presented.

Inst il the importance of  safeguarding ecological

networks amongst  dif ferent  environmental stake-

holders, scholars and decision makers in Romania.

1.2.   Approach
This PIN-MATRA project  proposal was prepared for

the advancement  of  ecological network conserva-

t ion in Romania, w ith an init ial focus on the Carpa-

thian Range, in consultat ion w ith scient ists and

engineers f rom ICAS. The project  proposal was sub-

sequent ly endorsed by the Romanian Minist ry of

Environment  and Water Management  and funded

by the Dutch government  (PIN-MATRA program-

me).

Act ivit ies

The project  consisted of  three workshops, part ici-

pat ion of  team members in internat ional meet ings,

f ieldwork (pilot  studies), consultat ion w ith interna-

t ional experts and literature and GIS modelling, as

follows:

Training and consult ing w orkshops

Three w orkshops w ere organized t o analyse

progress, gain addit ional insights and inform and

consult  as many relevant  stakeholders as were

reachable. The purpose and outcome of  each

workshop is discussed below. 

First  workshop, Sinaia (12-15 February 2003)

The f irst  workshop was held to:

1. Consult  and inform key sectoral stakeholders

f rom government  agencies, scient if ic inst itutes/

universit ies, NGOÕs, public associat ions and the

private sector on important  issues and possible

const raints to the design and implementat ion of

ecological networks in Romania.

2. Provide t raining on ecological network const ruc-

t ion based on European and North American

experiences and insights (t raining provided by

Alterra and The Wildlands Project ).

3. Def ine data needs and availabilit y.

4. Invest igate appropriate modelling procedures to

aid the allocat ion of  ecological network compo-

nents.

5. Develop a communicat ion st rategy and mecha-

nisms for Ômainst reamingÕ and synergizing the

ecological network in Romania (t raining provid-

ed by AidEnvironment ). 

6. Create a three year work plan for the implemen-

tat ion of  an ecological network in the Romanian

Carpathians.

The workshop was at tended by representat ives

f rom the M inist ry of  Environment  and Water

Management , M inist ry of  Agriculture, Forest ry and

Rural Development , M inist ry of  Transport , t he

Fundat ia Carpat i and the Romanian branch organ-

izat ions for tourism and hunt ing. The need for an

ecological network was endorsed by all part ici-

pants, but  they also st ressed the dif f icult ies in

achieving this goal in the face of  the current  polit -

ical situat ion, lack of  inst itut ional capacit ies and

unbridled developments. Prof . Dr. M ichael SoulŽ

and Dr. Ovidiu Ionescu chaired the meet ing and

Prof . Dr. Jan van Haaf ten, as co-founder of  large

carnivore conservat ion projects in Romania, pro-

vided an opening speech. Irene Bouwma provided

an overview of  ecological networks in Europe and

landscape models developed by Alt erra. Jan-

Maarten Dros of  AidEnvironment  presented a

reader w ith a communicat ion st rategy to main-

st ream the ecological network in Romania. A work

plan was made for data collect ion, f ield study and

synergy w ith relevant  partners.
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Second workshop, Piat ra Craiului Nat ional Park (28

Ð 29 November 2003)

This workshop focused on progress and the analy-

sis of  acquired informat ion (dist ribut ion of  large

carnivores and herbivores in hunt ing units) collat -

ed in GIS by ICAS. The project  act ivit ies were f ine

tuned and various biodiversit y experts, addit ional-

ly including botanists, entomologists and ornithol-

ogist s w ere consult ed on t he dist r ibut ion of

landscape and biological diversit y under t he

umbrella of  large carnivores. 

Several presentat ions were given on carnivore con-

servat ion research and hunt ing management  in

Romania. Other presentat ions concerned biodiver-

sit y conservat ion init iat ives in Romania including

t rans-boundary collaborat ion between Romania

and Hungary on ecological linkage safeguarding

(Apuseni Mountains-Hungarian Plain), the begin-

nings of  nature restorat ion in Romania (pioneering

work on wet land and forest  restorat ion and biodi-

versit y invent ory by Sergiu M ihut  of  t he

Environmental Protect ion Agency Cluj and col-

leagues of  the Romanian Biodiversit y Conservat ion

Monitoring Cent re) and the development  of  an

Important  Bird Area network in Romania. Another

presentat ion was given on road mit igat ion for

w ildlife and the design of  a Ôgreen bridgeÕ in the

Netherlands.

It  became clear in the workshop discussions that

the ecological network cannot  be based solely on

large carnivores and herbivores, and that  habitats

for biodiversit y not  covered by large carnivore dis-

t ribut ion should be incorporated, such as prime

bird, herpetofauna, but terf ly and botanical areas.

Prof . M ichael SoulŽ provided a lecture on impor-

tant  conservat ion ecology principles and promoted

the use of  a suitable and f reely available landscape

model to help determine the best  combinat ion of

ecological network components (core areas and

ecological linkages). He also proposed the promo-

t ion of  a Romanian Carpathian ecological network

through a Vision Plan, based on the Southern

Rockies Wildlands Network Vision (Miller et  al.

2003), on which this st rategic management  plan is

inspired. M ichael SoulŽ and Ovidiu Ionescu chaired

the meet ing.

Nat ional and internat ional meet ings

The project  was promoted by ICAS at  several

nat ional and internat ional level seminars and con-

ferences, including the Carpathian Workshop on

Large Carnivores (Large Carnivore Init iat ive

Europe, Poiana Brasov, 2003), meet ing for Regional

Cooperat ion Romania-Hungary 2003, Transylvania

Universit y Scient if ic Conference (2003 and 2004),

the Carpathian Ecoregion Init iat ive 2004 General

Assembly M eet ing (2005) and t he 16t h

Internat ional Conference on Bear Research and

Management  (2005, Riva del Garda, Italy).

Study tour 

Three t eam members f rom t he ICAS Wildl i f e

Management  Unit  led by George Predoiu visited

the Netherlands f rom 13-16 October 2003. Their

purpose was to at tend a Beaver Symposium, inves-

t igate the possible use of  landscape models w ith

t raining at  Alterra, to see a funct ional ÔcerviductÕ (a

wildlife passage for animals up to the size of  red

deer), and to hold interviews w ith research student

candidates for the ecological linkage pilot  studies.

Field research

Members of  ICAS have conducted explorat ive

(pilot ) f ield research to pin-point  priorit y ecologi-

cal linkages and core areas. Five probable key

(core) areas were visited, including the spruce

dominated region of  Harghita, the Prahova Valley,

the Bran-Rucar valley, the south-western part  of

the Carpathians (at  the Bulgarian and Serbian bor-

der) and the divide between the Apuseni and the

southern Carpathian Mountains. The two areas

most  intensively studied were the Bran-Rucar val-
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ley and the divide between the Apuseni and south-

ern Carpathian Mountains. Two students f rom

Wageningen Universit y were recruited to perform

research into ecological linkage funct ion and man-

agement  for large carnivores and herbivores in a

t ourism development  area and bet w een t w o

mountainous nat ional parks near Brasov (Bran-

Rucar valley and R‰snov Plain). By snow t racking of

w ildlif e and by interview ing local people and

experts they invest igated the behaviour of  w ildlife

toward human set t lements and w ildlif e move-

ments between the nat ional parks. They also pre-

pared t he modell ing f or t he al locat ion of

ecological network components using Marxan and

least -cost -path-analysis w ith GIS. The preliminary

results were presented in a report  (Klaver & Van

Munster 2004). This act ivit y resulted in consider-

able knowledge t ransfer between young future

Dutch conservat ion biologists and aspirant  w ildlife

managers at  the ICAS Wildlife Unit  in Brasov. Much

was learned about  human-w ildlife conf licts and

the day-to-day st ruggles of  the unit . The results of

the pilot  studies are presented in Appendix 4 and a

discussion on the implicat ions of  the results for the

ef fect ive conservat ion of  carnivores in Chapter 4.

Modelling

In order to deal w ith the inherent  complexity of

landscapes and object ively and economically delin-

eate core areas and ecological linkages on the basis

of  large carnivore range requirements, the use of

two f reely available landscape models (Marxan and

least -cost -path-analysis) was invest igated, as rec-

ommended by Michael SoulŽ. The step-w ise use

and result s of  t hese models is explained in

Appendix 3. From the outset  we were aware that

the modelling results needed to be verif ied on the

basis of  f ield and expert  knowledge, checking w ith

actual habitat  qualit y of  probable cores and link-

ages, and the umbrella funct ion of  large carnivores

for other biodiversit y and landscape values. The

low resolut ion and sparseness of  available habitat

data was found to be a limit ing factor in the analy-

ses. Nevertheless the available data (especially

count s of  large carnivores and herbivores;

Appendix 1 and 2) together w ith the modelling

results allowed us to ident if y ecological network

components w ith reasonable reliabilit y and at  least

priorit ize their safeguarding in face of  w ildlife

impact ing developments. The analyses provided

scope for further focussed research. 

Synergy

Designing and then ef fectuat ing ecological net -

works is impossible w ithout  const ruct ive network-

ing between all relevant  stakeholders. Therefore,

collaborat ion w ith other proponents needed to be

catalysed, part icularly w ithin Eastern and Cent ral

Europe. Despite the Aarhus Convent ion to which

Romania is a signatory, it  proved dif f icult  t o

arrange government  owned data f rom dif ferent

minist ries and agencies. Contacts on the nat ional

level have started through the workshops but  have

yet  to gain momentum and collaborat ive t ies.

Similarly, t rans-boundary collaborat ions are in

their early stages. Hence early on in the project  it

became clear that  most  ef fort  should f irst  be

devoted to establishing const ruct ive working rela-

t ionships at  the nat ional level. It  is hoped that  this

Vision Plan w ill spark the advancement  of  nature

conservat ion on the basis of  sound collaborat ion

and sharing of  informat ion between all important

stakeholders, crucial in building or safeguarding an

ecological network. 

Third workshop, Brasov (15 July 2005)

The third workshop was the f inal workshop of  this

project . The purpose was:

1. To analyse and discuss the Vision Plan and pre-

liminary Carpathian ecological network map (i.e.

a f rame or protect ion zone based on modelling,

needing further f illing in of  cores and linkages).
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2. To discuss implement at ion challenges and

opportunit ies.

The same audience as for the f irst  and second

workshop was invited, and several previous part ic-

ipants took part . The results of  the three year proj-

ect  were presented during the f irst  half  of  the day,

including the display of  a draf t  Carpathian ecolog-

ical network map, based on modelling and f ield-

w ork result s and dist r ibut ion dat a f or large

carnivores and herbivores and other sparse biodi-

versit y dat a. Const ruct ive discourse occurred

between the part icipants, including the issue of

proper w ildlife monitoring. The second half  of  the

day was devoted to devising a f ramework for

implementat ion, the results of  which are provided

in Chapter 6. It  once again became clear during the

workshop that  the success of  a Carpathian ecolog-

ical network depends highly on the cooperat ion

between stakeholders, government  agencies and

non-government  organisat ions, and on the w ide-

spread support  of  the Romanian people. 

For instance, it  was disclosed that  planning for

major highways throughout  the Carpathians is

occurring, but  apparent ly w ithout  open public and

environmental expert  consult ing and pract ically

w ithout  ecological mit igat ion. Thus, a great  deal

of  urgency is now required for the incorporat ion of

Ôgreen bridgesÕ, part icularly f or t he 4t h Pan-

European t ransport  corridor dissect ing the divide

between the Apuseni mountains and southern

Carpathians.

Finally, a vision was put  forward of  developing the

Romanian Carpathians into a grand nat ional park

in which people should not  be excluded but  cont in-

ue the role of  stewards in w isely managing and ut i-

lizing the natural resources, such as t radit ional

forest ry, pastoralism and agriculture. The vision

embraces the two goals of  nature conservat ion and

cultural integrit y. The cent ral concept  is the cre-

at ion of  a regional ecological network comparable

to great  nat ional parks elsewhere in the world, like

the Yellowstone Nat ional Park of  North America.

Dist inguishing this park, therefore, would be it s

emphasis on the Romanian t radit ion of  harmo-

nious relat ions between people and the land, and

on both ecological and cultural sustainabilit y.

The workshop part icipants also agreed that  the

project  must  maintain and gain momentum, under

the auspices of  a stable expert  coordinat ing com-

mit tee.

Brochure and poster

A brochure on ecological networks was produced

in Romanian (Retele Ecologice Ð Carnivorele mari si

habitatele lor naturale) and dist ributed w idely to

key stakeholders by ICAS. A poster on safeguarding

t he RCEN w as produced in English and in

Romanian.

1.3. Organizat ion of  the Vision Plan
The Vision Plan is organized as follows. Chapter 2

mot ivates the urgency for an ecological network in

the Romanian Carpathians based on it s immense

ecological and cultural values and in the face of

new anthropogenic developments and threats, of

which an overview is provided. Chapter 3 provides

at  f irst  a sketch of  current  ecological networks in

Europe and North America, illust rated w ith some

examples. It  then explains connect ivit y, ecological

components and other important  precondit ions for

an ecological network. Chapter 4 presents the

results of  the modelling and biodiversit y data col-

lat ion, which combined result  in a Romanian

Carpathian Ecological Network Vision Map or pre-

liminary protect ion zone. It  also discusses what  fur-

ther detailing is necessary in terms of  concretely

designat ing core areas and ecological linkages

within this protect ion zone or geographic f rame-

work. Chapter 5 provides guidance on priorit ies for
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safeguarding the Carpathian ecological network,

w ith emphasis on t ransport  corridor mit igat ion for

w ildl i f e and organisat ional capacit y bui lding.

Chapter 6 provides a f ramework for Carpathian

ecological network implementat ion, w it h pro-

posed act ivit ies as determined during the third

Brasov workshop, w ith the underlying vision of  a

grand Carpathian w ilderness park.

Addit ional informat ion is provided in the appen-

dices. Appendix 1 provides further reading on rele-

vant  aspects of  the ecology and biology of  the

brown bear, Eurasian lynx and wolf . It  also provides

maps of  the current  large carnivore dist ribut ions in

Romania. Appendix 2 provides maps of  the current

ungulate populat ions in Romania. Appendix 3 pro-

vides an explanat ion of  the landscape modelling of

core areas and l inkages in t he Romanian

Carpathians. Finally Appendix 4 provides the f ind-

ings of  the pilot  f ield studies on ecological linkage

locat ion and funct ion in the Romanian Carpa-

thians.
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This sect ion provides a concise view on the impor-

tant  ecological and cultural values of  the Carpa-

thian Range and it s f unct ion as a large-scale

ecosystem that  not  only has important  biosphere

maintenance funct ions but  also opportunit ies for

human prosperit y alternat ive to non-sustainable

exploitat ions. There are many (cumulat ive) impacts

and threats that  current ly undermine the exist ing

Carpathian ecological network, varying in magni-

tude and ef fect . These are brief ly characterized in

this sect ion. At  the end we conclude w ith implica-

t ions and challenges to counteract  the negat ive

t ide of  anthropogenic developments.

2.1. Ecological, cult ural and economic 
values of  the Carpathians

The Carpathian Range spans across seven Eastern

to Cent ral European count ries, including Romania,

Ukraine, Poland, Slovakia, Hungary, Czech Republic

and Aust ria (f igure 2.1). The ent ire range covers

around 200,000 km2, equivalent  to nearly f ive t imes

the size of  Switzerland. On the geological t ime

scale the range is relat ively young and supports a

variety of  special geological features and land-

scapes. They are the basis of  diverse natural habi-

tats for thousands of  plant  and animal species,

including several rare and endemic (sub) species or

variet ies only f ound in pockets of  t he range

(Nowicki 1998; Webster et  al. 2001; Witkowski et

al. 2003). For instance, a third of  all European vas-

cular plant  species grows in t he Carpathians,

totalling 3988, 481 of  which are endemic. Beside it s

highly natural features the range is a cultural melt -

ing pot  w ith a mult itude of  old human t radit ions,

pract ices and folklores. Age-old t radit ional and

extensive land use systems in Eastern Europe, along

with the geology, have shaped the natural history

of  the Carpathians, which is much dif ferent  f rom

the rapidly developed intensive land use systems of

Western Europe. The ecosystems of  the Carpa-

thians st ill provide invaluable natural services and

prof itable novelt ies to human society. These include

clean air and water, f lood cont rol, carbon dioxide

st orage, healt hy recreat ional space or healt h

resorts, art ist ic inspirat ion, scient if ic knowledge,

culture and nature enjoyment  through fest ivit ies,

hiking, camping, mountaineering, caving, hunt ing

and f ishing, to name but  a few. Timber and non-

t imber f orest  and grassland product s such as

medicinal plants, mushrooms, f ibres, resins, honey

and other syrups, cheeses and f leece are some of

the possible commodit ies for the European organ-

ic markets.

In Romania the Carpathian Range covers 66,303

km2 and can be roughly divided into three parts:

the eastern Carpathians, the southern Carpathians

and the separate Apuseni Mountains to the north.

These are st ill covered by large expanses of  exten-

sively managed semi-natural forests w ith relat ively

large vest iges of  almost  nat ural majest ic old

growth forest  (f igure 2.2). The forests are general-

ly highly product ive and can be almost  ent irely

broadleaved, conifer dominated or mixed, com-

bined w ith many botanically rich meadows, special

rock format ions, and a dense system of  springs,

st reams and rivers.  Forest  biodiversity is unsurpassed

when compared to other great  montane forests of

Western Europe, like in The Alps or Pyrenees.

Moreover, the Romanian Carpathian highlands st ill

connect  naturally to low land ecosystems, including

large expanses of  oak forest , riparian forest  and

steppe, present ing interest ing landscape gradients

or ecotones where biodiversit y can reach the high-

est  level.

2. THE CARPATHIAN RANGE: 
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Figure 2.1 The Carpathian Range f rom Romania to

Aust ria.

The Carpathian Range is one of  EuropeÕs last  bas-

t ions for large and awe-inspiring carnivores and

herbivores. Only in remot e regions of  Spain,

Greece, northern Scandinavia and in the Balt ic

States do sizeable and ecologically meaningful

populat ions of  t hese animals st i l l  persist  (see

Boitani 2000, Wenson et  al. 2000, Breitenmoser et

al. 2000). Romania can t ruly pride it self  for nurtur-

ing great  numbers of  brown bear, wolf  and lynx

and their ungulate prey (red deer, roe deer, cham-

ois and w ild boar). Of  the est imated large carni-

vore populat ions of  ent ire Europe, Romania

accommodates 40% of  the wolves (2750 animals),

35% of  the brown bears (4350 animals) and 22% of

the Eurasian lynx (1800 animals). Elsewhere in

Western Europe large carnivores have long van-

ished or barely hang on as small pract ically non-

viable populat ions as a result  of  centuries of

persecut ion, prey reduct ion and habitat  dest ruc-

t ion. These small populat ions alone may not  be

enough to recolonise the new f ront iers of  increas-

ingly abandoned lands.

The ent ire Carpathian Range can facilitate the dis-

persal of  montane forest  w ildlife over much of  cen-

t ral Europe and gradually into Western Europe.

Dispersal can supplement  the re-int roduct ion of

large carnivores, t hat  commenced in Cent ral

Europe in the last  decade of  the previous century,
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INTERMEZZO

PeterÕs Journey

Peter SŸrth, a German conservat ionist  and large

carnivore researcher in Romania for the last  ten

years, undertook a 2000 kilomet re hiking journey

along the Carpathians (www.thewayof thewolf .net ).

His goal was to invest igate the actual abilit y of

large carnivores in the east  to move gradually all

the way across to the Alps in the west . What  bet -

ter way than to do this on foot , in direct  touch

with the ecology and cultures of  the range. On his

path he t racked animals, pin-pointed bot t lenecks,

consulted local communit ies and raised public

awareness about  the importance of  the range as

ecological network and for rich biodiversit y. He

started hiking in the Romanian Carpathians and

then through Ukraine, Poland, Czech Republic and

Slovakia. His journey ended back in his home coun-

t ry.

He f ound t hat  alt hough t he Carpat hians in

Romania and Ukraine st ill funct ion highly as an

ecological network this is not  so further west ,

where it  became clear that  many natural areas

have become isolated and provide only limited

conductance for large carnivores. In Romania he

encountered the least  spoiled nature endowed

w it h t he largest  carnivores and herbivores.

Ukraine also has near prist ine natural areas, but  he

not iced that  many of  the forests are devoid of

large mammals, presumably because of  much

poaching. He st resses t he import ance of  t he

Carpathians as an ecological network and biologi-

cal and cultural storehouse, a natural t reasure in

Europe holding great  educat ional, organic agricul-

tural and green tourism potent ial. Furthermore,

he emphasizes the importance of  the range as a

reservoir for large carnivores for Western Europe

and a region where western Europeans can learn

to co-exist  w ith large carnivores and f rom t radi-

t ional land use and management  pract ices enrich-

ing biodiversit y. He not ed t he f ol low ing

encouraging words f rom local people:

ÒWild animals have the same right  to live as weÓ.

A shepherd said: ÒIt  is acceptable to occasionally

loose a sheep to a wolf  or bear. Af ter all, they need

to eat  something tooÓ. 

A hunter said: ÒWolves and lynx are very impor-

tant ; they assist  me in keeping game species

healthy, f it  and st rong. IÕm not  able to do the

sameÓ.

A child said: ÒI saw wolves approaching our sheep.

I went  for a closer look and when they saw me

they ran of fÓ.

Many people he spoke to were highly open to the

ecological network concept  and many were w illing

to support  it .

According to Peter monitoring of  w ildlife move-

ments Óon the groundÓ is vital in order to reliably

locate core areas and ecological linkages. In that

sense much remains unexplored or unknown. His

journey also made clear that  there is much work to

be done to safeguard an ecological network in the

Carpathians.

Bear t racks on Peter SŸrthÕs t rail through the

Carpathians. Photo: Peter SŸrth.



for instance for the recovery of  the Eurasian lynx

(Breitenmoser et  al. 2000), which so far has been

moderately successful. Immigrat ion of  animals into

reint roduced populat ions could well be crucial to

the establishment  of  stable and t ruly independent

w ild populat ions, as long as the areas of  re-int ro-

duct ion do not  funct ion as mortalit y sink, but

instead present  a springboard to further expan-

sion. From then on abandoned rural areas in

Western Europe can start  to fulf il the role as sanc-

tuaries f or pioneering animals and eventually

recover to once again become w ilderness areas.

Large carnivores are key driving factors for the

restorat ion and maintenance of  w ilderness and for

biodiversit y conservat ion, as encouraged by a rap-

idly growing body of  scient if ic evidence (SoulŽ et

al. 2005; Ray et  al. 2005).

The recipe for success is plenty of  cont iguous large

natural spaces containing sizeable w ild ungulate

populat ions, and crucial ly, human t olerance.

Human persecut ion has been the primary limit ing

factor of  carnivores in Europe (Ebenschweiger

2003; Linnell et  al. 2001). With persecut ion and the

public not ion of  carnivores as dangerous vermin

now at  an all-t ime low, large carnivores can actual-

ly begin to co-exist  w ith human society and move

into areas f rom which they have long been purged.

The highly dispersive wolf , for example, is making

its way to the west  and small packs have been

observed in quiet  corners of  France and Germany.

The founders originate f rom Italy and Poland

(Vali• re et  al. 2003). Dispersing bears are t rickling

back into Aust ria f rom Slovenia af t er a long

absence (Zedrossler et  al. 1999).

Hence, since the Romanian Carpathians probably

harbour the most  vigorous large carnivore popula-

t ions in Europe, it  is likely that  these can fuel the

expansion of  large carnivores to new f ront iers. These

populat ions present  a precious reservoir requiring

highly commit ted conservat ion efforts, not  only by

Romania but  also by other Carpathian countries.

2.2. Threats to ecological values of  the
Romanian Carpathians

Romania is in the midst  of  an unprecedented socio-

economic t ransit ion that  began w ith the revolu-

t ion of  December 1989. The rapid change f rom a

cent rally planned, communist  economy to a liberal

market  economy has led to profound changes in

land use, w ith inevitable environmental impacts

(Turnock 1998). Given t hat  accession t o t he

European Union is imminent  in the short  term,

Romania is f acing drast ic social, polit ical and

administ rat ive reform in all layers of  society, which

is not  w ithout  major const raints. Reforms are need-

ed to st reamline the development  of  various sec-

t ors int o a syst em of  good civi l  societ y and

democrat ic governance in accordance with European

norms and legislat ion. This includes changes that

ensure the sustainable management  and use of

natural resources and the protect ion of  ecological

values. Unfortunately haphazard and unbridled

developments are current ly degrading habitats and

threatening species in many areas across the coun-

t ry. At  the Sinaia workshop in 2003 part icipants

were consulted on what  they perceive as important

environmental pressures and impacts. They listed

and ranked the follow ing forcing factors for the

degradat ion of  t he Carpat hian ecology and

st ressed the urgency of  mechanisms and act ions for

the safeguarding of  a nat ional ecological network.

Land privat izat ion and urban encroachment

Af ter the Land Rest itut ion Law was passed in 1991,

a third of  the former state-owned agricultural and

forest  land was returned to ÔformerÕ owners or sold

to new proprietors, including about  42% of  the

Romanian Carpathians. The Romanian government

elected in 2004 then passed a new bill to return the

remaining two thirds of  forest  and agricultural

land to former landowners. Apparent ly ef fect ive

and regulated land use planning is not  yet  in place

in Romania. In the absence of  enforced land use

regulat ions ent repreneurs are f ree to ut ilize their
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property as they w ish. New land uses can include

intensive farming, exot ic species farming (e.g.

ost rich farming), hunt ing estates, indust rial forest ry,

holiday real estate, indust rial parks, malls and car

showrooms, camp sites and ski resorts. Property

development  is current ly most  obvious around

major towns and presents the new urban sprawl.

Even in rural areas close to towns human occupan-

cy is clearly on the increase, moving steadily onto

forest  f ringes in the foothills and even right  into

the heart  of  ÔprotectedÕ natural areas. For instance

in and around the beaut if ul valleys of  Piat ra

Craiului nat ional park, holiday chalets, hotels and

restaurants are popping up like toadstools. Some of

the owners are apparent ly high of f icials w ith a dis-

regard for the law. 

There is much at  stake in the most  proximate

places, such as the f ragile st ream valleys, which

have high scenic and ecological values.

Encroachment  forces the dest ruct ion and with-

drawal of  many environmentally sensit ive plants

and animals and paves the way for so-called culture

followers, which are much bet ter adapted to the

urban bust le and jumble. At  this stage the wilder-

ness is lost . Large carnivores and wild ungulates are

among many ecological values that  cannot  persist

in areas with dense human occupat ion. 

Abandonment  of  t radit ional agriculture

Tradit ional f arming is st il l pract iced w idely in

Romania, hence the meadows almost  everywhere

in the mountains and valleys are st ill rich in f lowers

and the mosaic of  f ields, shrubs and forests are

teeming with w ildlife, so appreciated by hunters.

With the growth of  a modern economy t radit ional

and extensive agricultural pract ices become obso-

lete or unprof itable. Most  young people f rom the

count ry nowadays take up a career and move per-

manent ly to the cit ies, leaving farming to disappear

with their parents and grandparents. Eventually,

w ith the modernizat ion and scaling-up of  agricul-

ture according to EU standards, t radit ional small-

scale farming systems will probably fade away, as

they have in most  western European count ries.

Similarity can be drawn with abandonment  or

intensif icat ion of  other precious ecosystems with

high biodiversity that  were nurtured for eons by

t radit ional agriculture, as for instance widely in the

French count ryside or in the ÔdehesaÕ (cork oak)

woodlands of  cent ral Spain. In Romania agriculture
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in the near future w ill probably shif t  to the alluvial

lowlands, where bioindust ry can be well-located

and is most  product ive. To what  extent  this scenario

will proceed and what  the exact  ecological conse-

quences for the Carpathians are is dif f icult  to pre-

dict  at  present , but  w ill likely af fect  a signif icant

part  of  biodiversity, an issue that  needs to be unrav-

elled w ith holist ic study. 

New land ownership and t respass prohibit ion more

or less rest ricts extensive and t ransient  grazing over

wide areas. In areas where the f locks can no longer

move f reely and become sedentary overgrazing and

nutrient  imbalance of  montane and alpine grasslands

could occur, result ing in soil erosion and loss of  nat ive

plant  diversity. The extent  of  the problem depends

also on the cont inuat ion of  pendulous sheep grazing

as a major rural livelihood. Without extensive grazing

by domestic and wild herbivores many meadows could

slowly but surely return back into forest (Nagy et al. 2003).

We can only guess at  the consequences for bio-

diversit y should t he age-old sustainable agro-

ecosystem disappear. We know that  botanically

rich calcareous grasslands, direct ly or indirect ly

benef icial to diverse w ildlife, are dependent  on

extensive grazing (Fisher et  al. 1996). Sheep and

other livestock also subsidize large carnivores to a

certain extent , through predat ion or scavenging.

To a plethora of  nat ive species reliant  on botanical-

ly rich grasslands and forest  edges, the disappear-

ance of  t radit ional livestock herding can cause

impoverishment . With the disappearance of  live-

stock large carnivores may become more reliant  on

wild ungulates, which should then be plent iful as

their availabilit y af fects the ranging and hence

densit ies of  large carnivores. It  would therefore

seem crucial to perpetuate the diversif ying natural

grazing systems, including management  of  precon-

dit ions that  benef it  both domest ic and w ild herbi-

vores. Important  w ild herbivores that  dif ferent ially

graze and browse a st ructured vegetat ion include

chamois, red deer, the int roduced mouf lon, alpine

marmot  and the European bison (to be reint ro-

duced), which are regulated top-down by large

carnivores and maintain vegetat ion mosaics and

diversit y. Maintaining this int ricate community of

interact ing herbivores and carnivores benef it s a

w ider rich community of  plants and animals, and is

vital for the recovery of  special w ildlife, like the

return of  the bearded vulture and grif fon vulture.

Changes in forest ry

The total standing wood volume in Romania is est i-

mated at  1341 million met res and the total annual

wood product ion is around 30 million m3, of  which

half  may actually be cut  according to medium-term

(10-yearly) management  plans made by ICAS.

Economically important  t rees are common beech

and Norway spruce (each about  30% of  the total

t ree cover). The export  of  raw wood and wood

products provides on average one billion USD in

revenue, about  11 percent  of  the total export . The

t radit ional method of  logging is cyclical select ive

cut t ing and removal of  logs w ith the use of  horse

power, followed by natural regenerat ion. Clear-

cut t ing was permit ted only in some forest  t ypes

(including pine f orest ) and t o maximally f ive

hectares. Limited clear-cut t ing on level areas w ith-

out  churning of  the soil and w ith natural rejuvena-

t ion of  the forest  can actually be benef icial to

w ildlife, for instance by providing herbal forage to

w ild ungulates and bears (Nielsen et  al. 2004).

However, indust rial forest ry by large-scale clear-

cut t ing of  broad-leaved forest  and replacement

w ith botanically poor pine monocultures of ten

great ly impoverishes biodiversit y and creates

reliance of  w ild herbivores and large carnivores on

act ive management  (Linnell et  al. 2001).

A third of  the Romanian forests is current ly in pri-

vate hands (about  2 million hectares f rom 6 million

hectares that  was state-owned). It  is current ly too

early to properly assess the ef fects of  forest  priva-

t izat ion. The worst -case scenario is that  private
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owners can do what  they want  w ith the forest , to

maximize short -term prof it s. One can imagine

what  the cumulat ive impacts of  dif ferent  forest

uses are. With private ownership comes also a

demand for improved access into the forest , and

hence the development  of  more inf rast ructure

(roads and railways) allow ing more people to inter-

fere more deeply w ith the forests. This can subse-

quent ly set  t he stage for f urt her cumulat ive

development  and people inf lux, likely including

poachers. Without  ecological forest  stewardship

and biodiversit y conservat ion habitat  f ragmenta-

t ion, loss of  natural forest  qualit y and increased

disturbance of  w ildlife can proceed result ing in

impoverished forest  f ragments where large range

demanding species can no longer exist . 

Although rather wasteful in many respects, consis-

tent  and cohesive forest  management  w ith a sense

of  stewardship by the state was favourable to

forests in the communist  past . The subst itut ion of

this largely conservat ive forest ry w ith modern, cap-

ital-intensive forest  exploitat ion w ill undo the

built -up natural wealth. It  w ill be very challenging

to hold many new forest  owners to a common code

of  sustainable forest  management  and to the reg-

ulat ions of  EU nature protect ion policy (Habitat

and Bird Direct ives). According to the direct ives

ecological impact  assessment s and prot ect ive

measures are required for special species and habi-

tats listed on Annexes I, II and IV for each act ivit y

undertaken by land owners (see also Chapter 3).

An alternat ive is the creat ion of  a network of  pro-

tected areas that  precludes mechanized, unsustain-

able exploit at ion of  f orest  product s and t o

establish land t rusts (Chapter 5). The symbolic

value of  natural f orests to RomaniaÕs ident it y

should also be kept  in mind.

There are current ly cases of  forest  clear-cut t ing

beyond the norms set  by ROMSILVA (Nat ional

Forest  Administ rat ion), thus illegal pract ices. Mass

logging of  broad-leaved forest , replacement  w ith

pine monocultures and development  of  ski resorts

w ill have the gravest  consequences for RomaniaÕs

natural forest  capital and biodiversit y. Sustainable

forest  management  conform the Forest  Steward-

ship Council (FSC cert if icat ion) is not  yet  properly

installed, despite some audits by forest  inspec-

torates and promot ion by ROMSILVA and the

branch organizat ion of  concerned foresters. FSC

cert if icat ion has started in only eight  regions, tar-

get ing both private and state-owned forests. A

recent  nat ional plan for sustainable forest  man-

agement  is largely bent  on solving land tenure

issues, but  does not  counteract  poor f orest ry 

pract ices.

Old-growth (climax) forest  f ragments scat tered

over the Carpathians (f igure 2.2) are the most

highly t reasured of  RomaniaÕs forest  t ypes and

some are included in the mere 15% of  st rict ly pro-

tected forests, which is probably not  meaningful in

terms of  ef fect ive forest  biodiversit y protect ion.

St ream valley deteriorat ion 

The valleys of  the Carpathians contain beaut iful

and ecologically healthy st reams, accompanied by

botanically rich grasslands which are maintained

by rural communit ies through extensive haying for

w inter livestock fodder and careful coppicing for

f irewood. Semi-natural hay lands are nowadays

scarce in Western Europe. In Romania natural

st ream valleys are increasingly af fected by pollu-

t ion, erosion, impoundment  and haphazard exur-

ban sprawl.

New  t ransport  inf rast ructure

The improvement  and const ruct ion of  the t rans-

port  and communicat ions inf rast ructure is a priori-

t y for the modernisat ion of  Romania. The Cent re

for South-East  European Studies (CSEES) states that

Òdue to it s st rategic locat ion at  the crossroads of

Europe and Asia, Romania has the potent ial to
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become one of  the busiest  t ransport  areas in

Cent ral and Southern Europe. Improving the condi-

t ion of  the count ryÕs road network, rest ructuring

railways and upgrading the seaport  of  Constanza

have become imperat ive.Ó Such statements, of

course, do not  address or ant icipate the environ-

mental consequences of  intensive inf rast ructural

development .

Romania has probably the lowest  paved road den-

sit y in Europe. At  present  this density is est imated

at  only 0.06 m/km2. Compare this to for instance 3.5

m/km2 in The Netherlands. However, t raf f ic on

nat ional roads to neighbouring count ries and link-

ing the major towns is increasingly congested and

present ing an increasing hazard to w ildlife. Plans 

for major highway const ruct ion include the 415 km

f our-lane Transylvanian M ot orw ay connect ing

Brasov, Targu Mures, Cluj and Oradea in cent ral

Romania w it h Hungary (EU) (Figure 2.3).

Const ruct ion of  t his highw ay by t he U.S.

Engineering f irm Bechtel, began in 2004 and was

scheduled for complet ion in 2012. At  the t ime of

writ ing further const ruct ion has been delayed due

to budgetary const raints. Priorit y is now given to

another major motorway and railway connect ing
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Current ly planned Pan-European road network through the Carpathians, effect ively dissect ing the range

and potent ially cut t ing off  w ildlife populat ions to a high degree.
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Bucharest  with Brasov, Sibiu, Deva, Lugoj, Timisoara,

Arad and the Hungarian border, as part  of  the Pan-

European corridor number IV running f rom Berlin

to Istanbul. Another sect ion of  the so-called corri-

dor no. IV f rom Timisoara to D.T. Severin is in the

pipeline, as is t ransport  corridor IX across Romania

connect ing Russia via the Republic of  Moldova

with Bulgaria. These corridors w ill begin to dissect

the Romanian Carpathians into four parts; Apuseni

Mountains, southern and eastern Carpathians the

ecological connect ion between w ith Serbia (f igure

2.3).

Busy roads, part icularly mult ilane highways w ith

high speed t raf f ic, are virtually absolute barriers

and high disturbance sources to a broad spect rum

of  w ildlife. Many recent  studies into the ecological

ef fects of  major t raf f ic indicate that  it s impact  on

wildlife is probably more severe than is actually

registered (Forman et  al. 2003). The Carpathians

are part icularly prone to f ragmentat ion by roads

and railways through the human occupied valleys

running longitudinally across. When such develop-

ments are not  carefully planned, but  haphazard

and intensive, the Carpathians w ill be divided in

precarious ecological islands more sensit ive to the

brunt  of  surrounding human act ivit ies. The major

new motorways realized in the near future w ill

def initely dissect  the populat ions of  w ide ranging

wildlife, like the large carnivores. Part icularly the

new priorit y 4th t ransport  corridor between the

southern Carpathians and the Apuseni Mountains

and between the southern and eastern Carpa-

thians, in absence of  tailored mit igat ion measures,

is expected to be highly obst ruct ive to w ildlife. 

During this study lit t le informat ion was gained

f rom the inf rast ructure development  authorit ies

on the applicat ion of  mit igat ion measures for w ild-

life, specif ically Ôgreen bridgesÕ and underpasses. It

was apparent  that  environmental impact  assess-

ments for inf rast ructure development  in Romania

are poorly made, w ith lit t le or no considerat ion for

landscape ecology, conservat ion of  w ildlife, and

loss of  ecosystem services. 

Hunt ing and poaching

The hunt ing lobby is t radit ionally large and inf lu-

ent ial in Romania, and quite well organized but

complex w ith around 200 so-called hunt ing associ-

at ions. In Romania nature management  relies sole-

ly on the t radit ional hunt ing management  system

(cynerget ics; Quammen 2003), aimed at  maximiz-

ing the harvest  of  w ild animals. Romania is divided

into 2148 hunt ing management  dist rict s, each

managed by a hunt ing associat ion (72%), state for-

est  administ rat ion (26%) and research or educat ion

inst itut ions (2%). According to annex I of  the cur-

rent  Forest ry Law (No. 103/1996), 84 species may be

hunted, of  which several according to set  quota.

Hunt ing quotaÕs for non-protected species are con-

t rolled by the Minist ry of  Agriculture, Forests and

Rural Development  and the quotas for protected

species are cont rolled by the Minist ry of  Environ-

ment  and Water Management  through each hunt -

ing unit  administ rator. However, hunt ing manage-

ment  is supervised by divisions of  the Regional

Inspectorates. Hunt ing management  is therefore

governed by a highly bureaucrat ic system and not

w ithout  problems. One problem is the set t ing of

yearly hunt ing quotaÕs for large carnivores pro-

posed by unit  managers. These can be biased

depending on the capacity and goodwill of  the

person in charge at  the inspectorate. Because hunt -

ing managers prof it  f rom t rophy hunt ing by for-

eign hunters, they may submit  higher than realist ic

counts. Furthermore, the w ildlife monitoring sys-

tem has it s f laws. Poor communicat ion between

the unit  managers is believed to cause overcount -

ing of  highly mobile and w ide ranging animals

able to move across hunt ing units, considering the

small size of  these units (on average 200 km2). In

est imat ing the number of  wolves for instance, it

may be bet ter to register their dens than the t racks
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of  w ide roaming w inter packs. From the workshops

it  also became clear that  there are dif ferences

between conservat ion biologists and w ildlife man-

agers on the way bear numbers are est imated.

Romanian w ildlife management  can benef it  f rom a

modernisat ion of  monitoring methodology and

the integrat ion of  conservat ion ecology, which

requires separate at tent ion. 

It  is rather awkward that  as well as being st rict ly

protected all three large carnivores are also classi-

f ied as game species according to Annex 2 of  the

Forest ry Law. The maximum yearly harvest  quota

(2005-2006) for bear is 250 animals, wolf  (400), lynx

(150) and w ild cat  (500). Only bear hunt ing pro-

vides substant ial revenue f rom t rophy hunt ing.

Foreign hunters can shoot  bears in a drive hunt

select ively according to specially issued permits

conform the Convent ion on Internat ional Trade in

Endangered Species of  Wild Fauna and Flora

(CITES). It  is not  clear how gender and age select ive

harvest  can be benef icial to the Romanian bear

populat ion, a subject  current ly under review.

Poached bear t ranquilized to be f reed f rom a

snare. The aggrieved bear displayed t remendous

st rength by dest roying the vegetat ion within its

reach (photo: ICAS Wildlife Management  Unit ).

One bear f reeing itself  f rom the snare during 

rescue was shot  during this study.

Poaching of  w ildlife by shoot ing, t rapping or snar-

ing occurs w idely across the Romanian Carpathians

and beyond. All of  the w ild ungulates are f re-

quent ly poached by local people for subsistence.

The poaching pressure and impact  on ungulate

populat ions is not  known and thus we donÕt  know

whether poaching undermines the food base of

large carnivores or not . The degree to which large

carnivores are poached is also unknown. In gener-

al proper stat ist ics of  w ildlife mortalit y are not

kept  by the authorit ies. 

Over the course of  this project  the staf f  f rom ICAS

Wildlife Unit  f reed a number of  bears f rom snares,

amount ing to 30 registered cases in the last  two

years.  One bear that  at tacked his liberators af ter

breaking f ree f rom a snare had t o be shot .

Although it  is clear that  poaching in Romania

occurs w idely, it  is believed that  due to the vastness

of  the forests and many st rict  foresters at  work the

overall impact  is limited and less than in for

instance the more accessible forests of  neighbour-

ing Ukraine where Ôsilent  forest  syndromeÕ has

been reported (Peter SŸrth).

Feral animals

Feral dogs, cats and pigs st ray in unknown but  pre-

sumably sizeable numbers through the edges of

the forest  and are to a certain degree ecologically

important , by being in compet it ion w ith w ild car-

nivores, preying on w ild ungulates and other prey

and by t ransferring rabies onto w ild carnivores.

The magnitude of  this issue needs clarif icat ion. On

the other hand feral dogs and cats are also preyed

upon by wolf  and lynx.

Pollut ion

Romanian forests are not  as af fected by past  air

pollut ion, in part icular acidif icat ion through sul-

phurous coal burning smokes, as large forest  t racks

in western and cent ral European count ries were.

However, the increasing and highly congested t raf -

f ic and the negligible cont rol on vehicle exhaust ,
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leading to high smog levels in the mountain val-

leys, may exert  a toll on t ree health.

Mining act ivit ies have led to environmental calami-

t ies in the recent  past  (e.g. the Tisza cyanide spill at

Baia Mare) and present  a chemical hazard to the

waterways.

Local lit tering and open garbage dumps are w ide-

spread around towns, hotels and camp sites, possi-

bly creat ing habituated bears.

Mining

Surface mining of  (precious) metal ores and miner-

als is an important  indust ry for Romania and occurs

in many places in the mountains. Beside the envi-

ronmental hazard of  a toxic spill, surface mining

def initely causes habitat  dest ruct ion, more people

access, w ildlife disturbance and ugly scarring of

landscapes. The recent  cont roversial ÔRosia

MontanaÕ project  for highly pollut ing gold mining

in the Romanian Carpathians is a case in point  (For

more informat ion see: www.rosiamontana.org).

Many fast  and clean st reams are part  of  the appeal

of  the Carpathians. Photo: Thilo Brunner.

Tourism

Romania has many historical, cultural and ecologi-

cal t reasures of  great  at t ract ion to nat ional and

internat ional tourists. Tourism intensity can vary on

a scale, f rom green (eco-tourism), geological (e.g.

speleology) and cultural tourism to mass tourism

(e.g. w inter sports). At  present  careful planning and

regulat ion of  tourist  act ivit ies and facilit ies in rela-

t ive harmony with the ecology of  the Carpathians is

underdeveloped in Romania. At  present  ent repre-

neurs are claiming natural areas to build facilit ies

ranging f rom modest  holiday chalets to massive

hotels, and other at t ract ions such as the proposed

ÔDraculaÕ theme park in the Bran area near Brasov.

Foothills and mountain slopes are in danger of

being turned into ski slopes, including areas bor-

dering on or w ithin nat ional parks, such as Piat ra

Craiului (see Appendix 4). These facilit ies pave the

way for mass tourism, which, when unregulated

and disrespect ful of  the environment , can cause a

high level of  ecological degradat ion and distur-

bance, a scenario that  has repeated itself  in many

places around the World. Instead, well-regulated

and zoned green tourism with environmentally

sound inf rast ructure and of ferings can deliver

important  revenues to local communit ies and bene-

f its for nature conservat ion. 

Conclusion

The Romanian Carpathians, in spite of  their appar-

ent  endangerment  by increasing unbridled devel-

opments, st ill const itute an ext raordinary reservoir

of  ecological and biodiversit y values, not  only for

Romania and Europe, but  for the World. However,

w ithout  w ise stewardship and the enforcement  of

environmental laws and internat ional agreements,

the history of  other natural areas shows that  lit t le

of  the former ecology w ill persist  in 50 years as

cumulat ive impacts cont inue to exert  their toll. 

Hence, Romania needs to do even more than it  has

promised. It  needs to embrace a posit ive vision of

environmental protect ion start ing w ith a much

more generous allocat ion of  protected areas, as

the current  protected areas system is not  suf f icient

to w ithstand the t ide of  unplanned and unsustain-
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able economic developments. Therefore, we urge

the Romanian government  to grasp what  is going

on and commit  it self  to the achievement  of  a

Carpathian ecological network that  is culturally,

environmentally and economically benef icial.

There is no place in Europe with majest ic forests

teeming with wildlife like in the Romanian

Carpathians. Source: ICAS Wildlife Unit .
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The karst  mountains with mixed forest  and meadows of  Piat ra Craiului Nat ional Park with a view f rom

Zarnest i, in Brasov County. At  present  t ranquil meadows in the foothills as shown here in the foreground

are increasingly desecrated by holiday houses and hotels. Source: ICAS Wildlife Unit /Fundat ia Carpat i.
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In the previous sect ion it  became clear that  much is

at  stake when many ecologically incompat ible

developments proceed to exert  their full interact ive

and cumulat ive impacts on the Romanian Carpa-

thians. This sect ion describes the counteract ing

essent ials of  ecological network safeguarding by

holist ic design. It  f irst  of  all brief ly reviews the

state-of -the-art  of  ecological network develop-

ments around the World, w ith some examples f rom

Europe and North America. Relevant  nature policy,

legislat ion and convent ions associated w ith eco-

logical networks in Europe and specif ic to the

Carpathians w il l  be highlighted. Subsequent ly

important  processes on which an ecological net -

work depends or by which it  can fall apart  are

described. Some important  principles f rom the sci-

ences of  landscape ecology and conservat ion ecol-

ogy at  t he basis of  an ef f ect ive syst em of

conservat ion areas are described. Finally we set

important  targets for an ecological network in the

Romanian Carpathians.

3.1. Ecological netw ork developments
around the World

Ecological netw orks in Europe

With the Convent ion on Biological Diversit y as the

major underlying driving force, several European

count ries are developing local, regional to (supra)

nat ional ecological networks. They are at  dif ferent

stages of  development , are const ructed on dif fer-

ent  scales and conf igurat ions, and achieved accord-

ing to dif ferent  scient if ic t radit ions, ecological

values and environmental or land-use policies. A

total of  42 ecological network init iat ives current ly

exist  across Europe. Many of  these are regional and

some count ryw ide. The urgency, necessity and pro-

tect ive status of  ecological networks can dif fer

among count ries (Rient jes & Roumeliot i 2003).

Ecological network building depends highly on

decisive integrated conservat ion planning, hand-

in-hand w ith cent ralized and detailed land-use

planning. Both government  organizat ions and con-

servat ion NGOÕs (e.g. IUCN and WWF) are advocat -

ing t he reconst ruct ion or saf eguarding of

ecological networks. Thirt y years ago the f irst

European count ry to start  rebuilding an intercon-

nected system of  nature reserves was Latvia, later

followed by the Netherlands, Hungary and former

Czechoslovakia. In 1995, not  long af ter the emer-

gence of  modern landscape ecology, the Pan-

European Biological and Landscape Diversit y

St rategy (PEBLDS, Council of  Europe et  al. 1996)

paved the way for the achievement  of  a cont inen-

tal ecological network. This inst rument , although

not  legally binding, commit t ed 54 support ing

count ries (including Romania) to the development

of  ecological networks to be combined in the Pan-

European Ecological Network (PEEN and EECONET)

with an ambit ious 10-year agenda. In magnitude

and ef fect iveness of  conservat ion, this programme

goes beyond the legally binding Natura 2000 pro-

gramme under the EU HabitatÕs Direct ive (see

below), which does not  require connect ivit y per se.

Aims of  PEEN are to ensure:

¥ the conservat ion of  a full range of  ecosystems,

habitats, species and landscapes of  European

importance in nat ional and regional ecological

networks;

¥ the maintenance of  habitats large enough to

keep species in a favourable conservat ion status;

¥ suf f icient  opportunit ies for the dispersal and

migrat ion of  species;

¥ that  damaged parts of  important  ecosystems are

restored;

¥ key environmental systems are buf fered f rom

external threats.

Furthermore, it  envisaged that :

¥ a legal f ramework for PEEN will be developed;

¥ research into ecological networks is st imulated;

¥ cross-border cooperat ion is advanced;
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¥ awareness and appreciat ion of  the concept  of

ecological networks is raised among the general

public;

¥ and that  the development  of  ecological networks

proceeds top-down and bot tom-up involving all

key stakeholders equally.

The Nat ional ecological network of  Latvia.

Since 1997 the development  of  PEEN, the science of

ecological network design in Europe, is advocated

by an intergovernmental Commit tee of  Experts for

the development  of  PEEN, commissioned by the

Council of  Europe and operated together w ith the

European Cent re of  Nature Conservat ion (ECNC,

Tilburg, The Netherlands). Af ter almost  ten years

the goals of  the PEBLDS have only part ially been

realized by several European count ries. Hence

there is st ill much to be completed by count ries

w hich have signed t he st rat egy, including

Romania. The aims of  the st rategy clearly set  out

the tasks to be achieved and are cent ral to this

study.

The Nat ional ecological network of  the

Netherlands.

The Nat ional ecological network of  Hungary.

For further authoritat ive reviews on ecological net -

works in Europe see Jongman & Krist iansen (1998),

Jongman et  al. (2003), Rient jes & Roumeliot i (2003),

Bennet  (2004), Jongman & Punget t i (2004). For

progress in Cent ral and Eastern Europe see Dyduch-

Falniowska et  al. (1998) and Nowicki (1998).
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Natura 2000

Under Natura 2000 a constellat ion of  Special Pro-

tect ion Areas (SPAs) and Special Areas of  Conser-

vat ion (SACs), essent ially st rict ly protected core

areas, should be designated by each EU-state.

Follow ing f rom the Bern Convent ion the European

Community has passed two Direct ives:

1. The Council Direct ive (79/409/EEC) on the Conser-

vat ion of  Wild Birds (the ÔBirds Direct iveÕ) and;

2. The Council Direct ive (92/43/EEC) on the Conser-

vat ion of  Natural Habitats and of  Wild Fauna

and Flora (the ÕHabitats Direct iveÕ). 

The Birds Direct ive was adopted in 1979 and is

aimed at  long-term conservat ion and protect ion of

all w ild bird species w ithin the European Union. It

operates through two mechanisms. The f irst  is that

all nat ive bird species are protected. The second is

the designat ion of  Special Protect ion Areas (SPAs)

for birds w ith a special status (rare, threatened and

migratory) as listed in Annex I of  the Direct ive. 

The Habitats Direct ive was passed in 1992. It  is

aimed at  safeguarding biodiversit y by protect ing

or restoring natural habitats and nat ive plants and

animals (other than birds) of  EU interest  at  a desir-

able spat ial or populat ion level. To accomplish this

goal each EU member state is required to protect

endangered, rare/unique or part icularly vulnerable

habitat  t ypes (Annex I) and species (Annex II)

t hrough legislat ion and in Special Areas of

Conservat ion (SACs) w ith all the essent ial ecologi-

cal support  factors, as set  out  in Art icle 4 of  the

Direct ive.

To def ine a representat ive amount  of  Annex II

species of  the Habitats Direct ive, including the

wolf , Eurasian lynx and European brown bear in a

network of  SACs, the so-called 20-60% guidelines

have been suggested. These guidelines can be

interpreted to mean that  when special habitats

and species of  a count ry are protected up to 60%

of  the current  extent  in biogeographical coverage

or as populat ion, suf f icient  represent at ion is

achieved. Below the lower limit  of  20% representa-

t ion is considered inadequate. A target  w ithin the

20-60% range is open to discussion. Although this

is not  a norm of  the Habitat  Direct ive, the guide-

line can init ially be useful in def ining preliminary

conservat ion targets.

A shortcoming of  Natura 2000 is that  the constella-

t ion of  SACs does not  necessarily have to be coher-

ent  t hrough ecological l inkages as in a t rue

ecological network. This poses a problem for isolat -

ed and immobile sub-populat ions of  species w ithin

each SAC, which could face ext inct ion if  protected

areas are not  of  appropriate size and habitat  qual-

it y, and are embedded in a non-habitat  to host ile

mat rix. In addit ion it  does not  provide clear guide-

lines on the reserve requirements for w ide ranging

species l ike large carnivores, not w it hst anding

species act ions plans.

Carpathian Convent ion

The Carpat hian Convent ion, or Framew ork

Convent ion on the Protect ion and Sustainable

Development  of  the Carpathians, which is serviced

by the UN Environment  Programme, is of  part icular

relevance. Romania signed the Convent ion on 22

May 2003 in Kyiv, Ukraine. It  pursues the protec-

t ion of  cultural, ecological and landscape qualit ies

of  the ent ire Carpathian Range through regional

policy development . Of  importance in connect ion

w it h t his st udy are Art icles 4 and 5 of  t he

Convent ion:

Art icle 4

Conservat ion and sustainable use of  biological and

landscape diversity

1. The Part ies shall pursue policies aiming at  con-

servat ion, sustainable use and restorat ion of  bio-

logical and landscape diversit y throughout  the

Carpathians. The Part ies shall take appropriate
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measures to ensure a high level of  protect ion

and sustainable use of  natural and semi-natural

habitats, their cont inuity and connect ivit y, and

species of  f lora and fauna being characterist ic to

the Carpathians, in part icular the protect ion of

endangered species, endemic species and large

carnivores.

2. The Part ies shall promote adequate mainte-

nance of  semi-natural habitats, the restorat ion

of  degraded habitats, and support  the develop-

ment  and implementat ion of  relevant  manage-

ment  plans.

3. The Part ies shall pursue policies aiming at  the

prevent ion of  the int roduct ion of  alien invasive

species and release of  genet ically modif ied

organisms threatening ecosystems, habitats or

species, their cont rol or eradicat ion.

4. The Part ies shall develop and/or promote com-

pat ible monitoring systems, coordinated region-

al invent ories of  species and habit at s,

coordinated scient if ic research and their net -

working.

5. The Part ies shall cooperate in developing an eco-

logical network in the Carpathians, as a con-

st ituent  part  of  the Pan-European Ecological

Net w ork, in est abl ishing and support ing a

Carpathian Network of  Protected Areas, as well

as enhancing conservat ion and sustainable man-

agement  in the areas outside of  protected areas.

6. The Part ies shall take appropriate measures to

integrate the object ive of  conservat ion and sus-

tainable use of  biological and landscape diversi-

t y int o sect oral pol icies, such as mount ain

agriculture, mountain forest ry, river basin man-

agement , tourism, t ransport  and energy, indus-

t ry and mining act ivit ies.

Art icle 5

Spat ial planning

1. The Part ies shall pursue policies of  spat ial plan-

ning aimed at  the protect ion and sustainable

development  of  the Carpathians, which shall

take into account  the specif ic ecological and

socio-economic condit ions in the Carpathians

and their mountain ecosystems and provide ben-

ef it s to the local people.

2. The Part ies shall aim at  coordinat ing spat ial

planning in bordering areas, through develop-

ing t ransboundary and/or regional spat ial plan-

ning policies and programmes, enhancing and

support ing co-operat ion bet w een relevant

regional and local inst itut ions.

3. In developing spat ial planning policies and pro-

grammes, part icular at tent ion should, inter alia,

be paid to:

a) t rans-boundary t ransport , energy and telecom-

municat ions inf rast ructure and services;

b) conservat ion and sustainable use of  natural

resources;

c) coherent  town and count ry planning in border

areas;

d) prevent ing the cross-border impact  of  pollu-

t ion;

e) integrated land use planning and environmen-

tal impact  assessments.

Appendix 6 provides maps of  a constellat ion of

important  conservat ion areas for the Carpathians

as proposed under the Carpathian Convent ion.
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The Wildlands Project  Ð safeguarding and restoring huge and connected wilderness areas along the Rocky

Mountains in North America.
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Other init iat ives in Europe

Complementary to the Pan-European Ecological

Network st rategy there are also other important

ecological network or nature reserve constellat ion

programmes in operat ion, namely t he M AB

Biosphere Reserves Programme (UNESCO), EMER-

ALD (Network of  Areas of  Special Conservat ion

Int erest  under t he Bern Convent ion), The

Carpathian Ecoregion Init iat ive (World Wildlif e

Fund), Import ant  Bird Areas (IBAs; BirdLif e

Internat ional) and the protect ion of  internat ional-

ly import ant  w et lands under t he Ramsar

Convent ion.

The Wildlands Project  of  North America

The primary goal of  The Wildlands Project  is to

draf t  and then implement  an alternat ive land use

plan or conservat ion blueprint  for North America.

This vision is dist inct ive because it  is bold, hopeful,

scient if ically credible and achievable. Proponents

of  the plan embrace ÔrewildingÕ through protec-

t ion and rest orat ion/rehabil i t at ion of  nat ive

species and ecosystems w ithin regional reserve net -

works, w ith the least  amount  of  human interfer-

ence possible (SoulŽ & Terborgh 1999). For a

w ildlands network t o be f unct ional, keystone

species and crucial ecosystem dynamics are essen-

t ial. Large carnivores and other highly interact ive

species (SoulŽ et  al. 2003; Ray et  al. 2005) are

regarded as vit al component s in t his syst em,

because they maintain landscape and biological

diversit y through their act ions. Only in this system

can many t rue w ilderness species f ind adequate

refuge f rom the human dominated world, can nat -

ural evolut ion take it s course and recruitment  be

safeguarded. This vision is current ly being realized

through the Southern Rockies Wildlands Network

Design. This is an ecoregion-based programme that

has inspired the current  project .

Similarit ies between the Southern Rockies and the

Romanian Carpathians are evident . Wolves, brown

(grizzly) bears and lynx are nat ive to both regions,

although these top carnivores were ext irpated in

the Southern Rockies during the 20th Century.

Recent ly, however, lynx have been reint roduced in

the Southern Rockies, wolves are beginning to

return and there is a campaign underway to pro-

mote the repat riat ion of  the grizzly bear. The for-

est  habitats of  both regions have many species in

common. A major dif ference is that  humans have

played a much greater role in shaping nature and

its interdependencies in Romania than in North

America. Current ly, t he Wildlands Project  is

focussing on the implementat ion of  the ecological

network visions.

3.2. Habitat  loss and ext inct ion risk
Habitat  loss is the process whereby large natural

habitats are increasingly f ragmented into distant

insular patches of  variable ecological qualit y and

are subsequent ly f urt her degraded by various

impact ing external f actors that  normally have

much less inf luence on large or robust  natural

areas. The t rend is that  more or less cont iguous

populat ions are increasingly subdivided into geo-

graphically dist inct  and of ten smaller subpopula-

t ions in a so-called meta-populat ion, which can

only ÔcommunicateÕ (i.e. exchange genes) by way of

dispersal. This process is chief ly driven by humans

abrupt ly or gradually altering whole landscapes

into predominant ly non-habit at  f or ecological

communit ies, interact ively t hrough factors like

agricultural expansion and intensif icat ion, indust ri-

al forest ry, (ex)urban sprawl and dissect ing t rans-

port  inf rast ruct ure. Habit at  loss causes many

knock-on ef fects. Habitats literally become islands

in which only ecologically resilient  species w ith a

minimum of  habitat  requirements can survive or

even f lourish. More sensit ive species persist  only in

habitat  remnants w ith certain internal support  fac-

tors.  However, since habitat  f ragments have a high

perimeter to area rat io they are of ten negat ively

subjected to various external inf luences and sub-
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t ract ions, the so-called edge ef fects. Hence the

ext inct ion rate of  many species can be high in f rag-

mented habitats and recolonizat ion of  habitat

f ragments depends great ly on the mobilit y of  the

species f rom an adjacent  patch and survivorship in

the surrounds.  Large-bodied and area demanding

species and species requiring high internal habitat

qualit y, such as large carnivores, are usually the

f irst  to disappear f rom f ragment ing habitats (SoulŽ

& Wilcox 1980; Andrewartha & Birch 1984; SoulŽ et

al. 2003; Saunders et  al. 1991; Hanski 1999). 

Severely reduced populat ions can be subject  to

genet ic drif t  and inbreeding depression, which

diminishes populat ion f it ness through reduced

genet ic variabilit y (Wang 2004 & 2005). Dwindling

populat ions are part icularly vulnerable to ext inc-

t ion caused by chance events such as disease, f ire,

poaching, pollut ion, compet it ion or predat ion f rom

exot ic species and mismanagement . The persistence

of  isolated species populat ions in habitat  f ragments

depends on:

¥ adaptabilit y, rate of  reproduct ion and survivor-

ship or resilience against  edge ef fects of  the

species in quest ion. The greater the abilit y to

reproduce and persist  locally, the bet ter the

chances are for dispersal to other populat ions or

vacant  f ragments; 
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¥ the carrying capacity of  the habitat  f ragment  for

the species in quest ion. To illust rate, small and

ef fect ively isolated forest  f ragments cannot  sup-

port  a bear populat ion, but  can support  a squir-

rel populat ion;

¥ the distance separat ing habitat  f ragments w ith a

sub-populat ion. Short  distances between sub-

populat ions increase t he chance of  animal

exchange and thus gene f low. The immigrat ion

of  at  least  one individual f rom another popula-

t ion per generat ion is necessary to provide ade-

quate gene f low (Wang 2004);

¥ the permeabilit y of  the dividing mat rix. Even

though the distance separat ing two habitat  f rag-

ments may be small, the division may hamper the

dispersal of  a species because it  contains too

many host ile or obst ruct ing factors or contains

100% non-habitat  (Forman 1995).  The perme-

abilit y in the mat rix for certain species can be

enhanced w ith linear and/or step-stone natural

landscape element s act ing as ref uges (e.g.

hedges, pools, coppices). 

Habitat  f ragmentat ion is w idespread in the devel-

oped landscapes of  Western Europe, but  has only

occurred on a large scale in the low lands of

Romania. Nature in the Carpathians, on the other

hand, st ill exists in a robust  and cont iguous state

and can remain so as long as habitat  f ragmenta-

t ion, barriers and urban encroachment  are cur-

tailed. Habitat  f ragmentat ion and deteriorat ion is

highly undesirable for the Carpathians, where so

many ecologically sensit ive species reside.

3.3. Fundamental principles for effect ive
ecological netw orks

Through a great  deal of  research and sharing of

experiences, many leading conservat ion biologists

world-w ide agree on the need for large-scale

(regional t o cont inent al) ecological net w orks

(SoulŽ & Terborgh 1999b; Bennet  1999). In order to

ef fect ively preserve biological and landscape diver-

sit y and maintain important  ecological services and

dynamics, the follow ing principles are fundamen-

tal:

¥ Species allowed to thrive and disperse in most  of

their nat ive and natural ranges are much less vul-

nerable than species conf ined to small, isolated

and ecologically degraded areas. This is part icu-

larly t rue for large w ide-ranging animals and

especially for large carnivores.

¥ Large natural habitats w ith large, ecologically

ef fect ive, populat ions of  key species are much

more vigorous and sustainable than small blocks

of  habitat  w ith small ext inct ion prone popula-

t ions. Compared to small f ragmented habitats

the internal habitat  qualit y of  large unf ragment -

ed habitats is usually superior and allows for

important  ecological processes, dynamics and

states. Great  size and naturalness is best .

¥ Highly connected habitats w ithout  intervening

obst ruct ions are much bet ter sanctuaries for bio-

diversit y than highly disconnected habitats; con-

nect ivit y is best .

¥ (Semi-) nat ural habit at  w it h least  negat ive

human interference or w ith ecologically compat -

ible and st imulat ing human use is best . 

¥ Nature reserves stewarded by dedicated individu-

als are bet ter than those w ith minimal or no

management  capacity.

¥ Ef fect ive nature management  and sustainable

use of  an ecological network requires profession-

al collaborat ion and informat ion sharing among

all key stakeholders and should receive w ide-

spread public support .
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¥ The more uncertainty there is in terms of  present

and future anthropogenic developments in areas

around nature reserves, the more robust  and

coherent  the ecological network should be.

¥ Ecosystems are of ten more complex than we real-

ize, especially on a large scale. Management

must  therefore be adapt ive and f lexible to mini-

mize t he ef f ect s of  unpredict able changes.

Furt hermore, maint enance of  large nat ural

ecosystems provides t remendous scope for scien-

t if ic endeavours in learning about  the natural

world and it s interact ions w ith human society.

Saf eguarding an ecological net w ork in t he

Carpathians by allocat ing, part ly restoring and pre-

serving essent ial components (sect ion 3.4) requires

t hat  w e adhere t o scient i f ical ly underpinned

design principles derived mainly f rom modern con-

servat ion biology and landscape ecology. In gener-

al it  is vital to minimize habitat  f ragmentat ion and

deteriorat ion and prevent  mortalit y sink ef fects in

the surrounds of  reserves. 

The safeguarding of  a large scale ecological net -

work in the Romanian Carpathians, w ith the excep-

t ion of  the t radit ional cultural dimension (see

below), is analogous to the rew ilding of  the Rocky

Mountains in North America, which is achieved

according to the follow ing three-t rack f ramework: 

¥ Achieve representat ion of  biogeographically dis-

t inct  or unique habitat  t ypes (including special

plant  communit ies) and landscapes w it hin a

coherent  network of  core areas and w ith best

human stewardship. 

¥ Ident if y and protect  representat ive populat ions

of  rare or endangered species and special diverse

communit ies of  species (biodiversit y hotspots). 

¥ Ident if y and protect  essent ial habitat  for popula-

t ions of  focal species that  serve key facilitat ing

and interact ive roles in the natural dynamics and

state maintenance of  ecosystems and/or are high-

ly indicat ive of  ecosystem funct ionalit y or health.

Focal species include umbrella, (cultural) key-

stone, foundat ion and sent inel species (SoulŽ et

al. 2003 & 2005).

In sect ion 3.4 we explain the essent ial components

of  an ecological network for a select ion of  impor-

tant  target  species in the Carpathians.

3.4. Ecological netw ork components
An ideal ecological network consists of  a close-knit

conf igurat ion of  the follow ing landscape compo-

nents, as illust rated in the (eco)regional landscape

model in f igure 3.1.

Core areas

In todayÕs drast ically changing landscapes core

areas (ÔcoresÕ) are protected, robust  and resilient

habitat  refuges for ÔhealthyÕ populat ions of  plants

and animals w ith specif ic ecological requirements.

Cores essent ially funct ion as reservoirs of  species,

producing surplus individuals that  can ef fect ively

disperse to sustain subpopulat ions in an ecological

network. The desired area and internal habitat

qualit y of  a core depends on the absolute require-

ments of  the ecologically most  demanding species

in the ecological community and on the habitat

suitabilit y of  the surrounding mat rix. 

Buffer zones

Buffer zones should insulate or shield cores against

ecologically incompat ible human act ivit ies in the

surrounding non-habit at  mat rix and possibly

against  at t ract ion into ecological sinks. Ecological

sinks are areas in which animals perish to such

degree that  the populat ion in the adjacent  core

becomes endangered. A buf fer zone should be a

t ransit ion f rom non-habitat  t o f ully protected

habitat . Only low impact  and sustainable human

act ivit ies are appropriate in buf fer zones. 

Building an ecological netw ork 43



Ecological linkages

More or less cont inuous ecological linkages const i-

tute sub-opt imal to suitable habitat  areas that

f aci l i t at e saf e and ef f icient  animal dispersal

between cores. The more disturbed the mat rix is in

a landscape, the more essent ial are robust  and suit -

able habitat  linkages. The ecological ut ilit y of  link-

ages depends on both the set t ing and the species.

Suitable linkages in the Carpathians can be forest -

ed mountain ridges, riparian forests and st rips of

abandoned lands or f al low s w it h l inear and

patched forest  and shrub zones. The dimension of

a linkage depends on the intensity of  human act iv-

it ies in the surrounds and on the habitat  require-

ments and mobilit y of  the target  species. In the

divides of  the Carpathians there are st ill many

semi-natural places that  current ly funct ion as ef f i-

cient  ecological linkages, but  they need to be safe-

guarded against  edge-ef f ect s and barrier

upheaval. To illust rate the linkage habitat  needs

for carnivores: forest  conf ined marten, lynx and

wild cat  need virtually cont inuous forest  cover,

whereas the f lexible wolf  and fox of ten move con-

f ident ly through open landscapes, as long as tem-

porary refuges and safe passages are available and

human disturbance is not  too intense. To illust rate

this for ungulates: red deer need more forested

linkages than roe deer.

As a general rule, ecological linkages for large car-

nivores and large herbivores in the Carpathians

should be broad, at  least  a kilomet re w ide but

preferably broader, and unbroken (Simberlof f  &

Cox 1987; Forman 1995; Bennet  1999). ÔRobustnessÕ

becomes part icularly important  in areas where

human act ivit ies f rom the surrounds are going to

have the greatest  impact . In these areas a linkage

should w ithstand outside inf luences and provide

adequate refuge, hence be buf fered much like a

core area (Yahner 1988; Paton 1994). It  should be

prevented that  a linkage becomes a mortalit y sink

or f ilter by drawing certain animals into lethal sit -

uat ions (Simberlof f  et  al. 1992).

Ecological linkages can also be discont inuous as so-

called Ôstepping stonesÕ, in a mat rix where develop-

ments are not  too intense and linkage cont inuity is

impossible. These are separate natural patches in a

close linear arrangement , where animals can f ind

t emporary ref uge w hen crossing t he mat rix.

Examples of  ecological step stones are wet lands

(ponds or lakes) or forest  patches. They funct ion

mainly for highly mobile animals like birds.

Ecological linkages can be kept  cont inuous across

barriers like major t ransport  corridors by insert ing

mit igat ion st ruct ures or f auna passages (see

Chapter 5).

Priorit y for the protect ion or development  of  eco-

logical linkages should be those between core

areas w ith important  animal populat ions and in

the most  anthropogenically disturbed mat rix or

divides. Several potent ial ecological linkages for

large carnivores and herbivores were surveyed in

this study (Appendix 4).

Figure 3.2 summarizes the basic precondit ions for

an ecological network, explained in terms of  best

arranged and sized components versus undersized

and badly conf igured components. 

3.5 Reduct ion of  barrier effects and 
landscape resistance

Landscape permeabilit y for animals is hampered by

anthropogenic st ructures and intensively used lands.

Busy roads and railways present  w ildlife mortalit y

sinks, disturbance and pollut ion sources and great

barriers to animal dispersal (Forman et  al. 2003).

Traf f ic causes t remendous mortalit y of  w ild ani-

mals. In Slovenia for example, 30% of  known

brown bear deaths can be at t ributed to roads and

railways (Kaczensky et  al. 2003). The results of

many studies into the ecological impacts of  t raf f ic

in North America and Europe (see references) con-

vincingly indicate that  large carnivores and herbi-

vores generally shy away f rom moderate to heavy

t raf f ic and are reduced in areas w ith a high road
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Figure 3.1

Regional landscape model illust rat ing the coherent  conf igurat ion of  an ecological network and impact ing

outside inf luences, based on the Carpathian situat ion. Sizeable natural cores are designated in a close-knit

arrangement  connected by robust  ecological linkages and stepping stones in the non-habitat  matrix. In this

system habitats and dispersal routes for ecologically sensit ive plants and animals are secured to maintain

viable populat ions. Human act ivit ies within the ecological network should be ecologically sound and barri-

ers should be prevented or mit igated. The network should be dimensioned according to the needs of  wide-

ranging animals like large carnivores and herbivores.



densit y. Female bears w ith cubs are especially

reluctant  to cross roads. On the other hand, bears

may also be at t racted to herb and berry rich verges

of  quiet  roads and to grain spills on railways, draw-

ing them into danger through collision w ith inf re-

quent ly passing vehicles. Young dispersing male

bears tend to cross roads more of ten and are thus

most  likely to be killed or injured as the available

stat ist ics show (Kaczensky et  al. 2003).

The Eurasian Lynx is one of  the most  elusive, least

known and most  forest  conf ined large carnivores in

the Carpathians. It  is sensit ive to the loss and f rag-

mentat ion of  natural forest  and falls easily vict im

to t raff ic. Source: ICAS Wildlife Unit .

The impacts of  busy highways and less t raf f ic inten-

sive secondary roads are dif ferent . Highways are

almost  absolute barriers to w ildlife, whereas sec-

ondary roads allow more w ildlife to cross but  can

also produce more collisions between incaut ious

animals and inf requent  t raf f ic. Even the relat ively

quiet  count ry roads in the Romanian Carpathians

take a toll on w ildlife, including the most  cunning

of  animals. During this study a wolf  was killed by a

car on a back road near Brasov. The busier count ry

roads pose the greatest  danger. For example in

2003, a bear was lethally injured by a t ruck on the

intensifying road between Bucharest  and Brasov,

near Sinaia. On the same road st retch one morning

in July 2005, a sub-adult  bear was pacing on an ele-

vated road verge, looking for a chance to cross. It

decided that  it  was hopeless and ret reated back

into the forest . This was a clear example of  the eco-

logical barrier ef fect  of  high volume t raf f ic roads.

The deleterious ef fects of  t ransport  corridors can

be minimized by applying various mit igat ion meas-

ures, which are urgent  in the Carpathians in face of

major t ransport  inf rast ructure development . 

Roads are mortality sinks for wildlife, even when

traff ic is not  intense. This picture shows a dead

wedge-tailed eagle along the Stuart  Highway in

Central Aust ralia, which has inf requent  vehicle pas-

sage. Eagles are killed in signif icant  numbers along

this road when scavenging on carcasses in t imes of

food shortage, especially af ter the rabbit  decimat-

ing callici virus was int roduced some years ago.

The impact  of  t raff ic kills on the eagle populat ion

is expected to be high, because the eagles only

breed when they are mature at  3-5 years old. In

Romania birds like the Ural owl are analogous.

They f requent ly fall vict im to t raff ic when hunt ing

mice that  of ten abound in grassy road verges

(Calin Hodor, pers. com.). Photo: Erwin van

Maanen.
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INTERMEZZO

The lamb and the w olf

Pastoralism is an age-old t radit ional subsistence

act ivit y of  rural peasant  folk in Romania. In the

past  shepherds w ith large f locks of  sheep and

other livestock periodically moved pendulous long

distances across the count ry, a journey known as

t ranshumance. Elsewhere it  is st ill pract iced by

other old human cultures dealing w ith ext reme

seasonal cl imat e change of  t he mount ainous

regions of  Southern and Cent ral Europe, M iddle

East , South America, Asia Minor including the

Caucasus, and Cent ral Asia. The journeys of

humans and cat t le along so-called drove roads can

cover hundreds of  kilomet res f rom summer pas-

tures in the highlands to w inter pastures in the

low lands.

Transhumant  cent res in Romania existed mainly in

southern Transylvania and most ly in the count ies of

Sibiu, Brasov and Covasna (Mertens & Huband

2004). The w inter pastures were situated in the

lower south-eastern parts of  the count ry and in the

low lands northeast  of  the Carpathians heading

toward Moldavia. There is st ill some t ranshumance

ongoing in Romania today, but  it s glory days are

def initely over, as elsewhere in Europe. Tradit ional

communal herding is now mainly const ricted to the

rotat ion of  livestock between w inter stables in val-

ley villages and summer sub-alpine pastures. In the

available f ive summer months cheese (br‰nz‰) and

wool is produced in special shepherd camps called

st‰na. The grasslands on the lower slopes and in

the valleys are then used for the growing of  hay,

hand harvested w ith the use of  a scythe to serve as

fodder for stabled livestock in w inter. 

Sheep grazing on a montane meadow in Piat ra

Craiului Nat ional park. Source: ICAS Wildlife Unit .

Recent  socio-economic changes are forcing a slow

but  steady decline in shepherding in Romania,

namely through:

¥ The new economy Ð Sheep herding is hard and

even dangerous work and it s tough business.

With a modernising society and disappearing

peasant ry come more at t ract ive and prof itable

jobs or business pursuits for young people, many

of  whom move to the big cit ies for a career and

life much dif ferent  f rom their parents. Moreover

pastoralism, formerly a subsistence necessity, is

becoming obsolete or unprof itable under the

compet it ive demands of  world t rade, forcing

many farmers to take up another t rade or to

modernise farming.

¥ A changing market  - EU standards for animal hus-

bandry and dairy product  hygiene, and palatabil-

it y to the western taste, make the t radit ional

style salty cheese very dif f icult  to market . There is

a need for alternat ives that  cater for the taste of

western European consumers, such as special sub-

t le cheeses, yoghurts and other culinary dairy

products, now increasingly being imported. 

¥ New legislat ion on land ownership Ð This has

reduced available grazing areas.
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In places where grazing is increasingly rest ricted by

new land owners, shepherds and greater combined

livestock herds are forced more of ten onto smaller

areas, in cont rast  to the days of  communism when

the land was everybodyÕs. Overgrazing can in cer-

tain cases be det rimental to the natural vegetat ion

and eventually lead to soil erosion. Botanically rich

grasslands on limy soils are part icularly sensit ive.

Tradit ional making of  cheese or br‰nza by a 

shepherd. Photo: Erwin van Maanen.

The signif icance of  w idespread t radit ional and sus-

tainable livestock herding and haying for main-

t aining Carpat hian biodiversit y is not  w ell

understood but  it  almost  certainly plays an impor-

tant  role, as does the extensive forest ry. The result -

ing landscape mosaics of  product ive meadows and

forests of fer an incredible range of  opportunit ies

for plants and w ildlife. There are few places in

Europe where the spontaneous vegetat ion is as

overwhelming as in the botanically rich meadows

and forest  f ringes of  the Carpathians, and the

amount  of  animals that  can be encountered there

and in the forests is phenomenal.  Livestock proba-

bly subsidizes large carnivores to a considerable

extent , although the importance of  this relat ive to

w ild prey is unknown. More likely the sustained

protein-rich meadows serve carnivores like the w ild

cat , lynx and wolf  through the sustenance of  great

numbers of  w ild herbivores and the brown bear

direct ly.  It  is therefore not  exact ly clear if  and how

a decline in extensive livestock herding w ill af fect

large carnivore densit ies. If  there is a dependency

then it  could mean that  w ithout  act ive manage-

ment  or natural alternat ives the result ing succes-

sion to woodland can cause the decline of  w ild

large herbivores, followed by a decrease in large

carnivores so that  greater nature reserves may be

needed to conserve their original populat ion sizes.

Holist ic research is needed to clarif y this issue. 

Tradit ional shepherd camp (st‰na) in Piat ra Craiului

Nat ional Park. Photo: Erwin van Maanen.
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In Europe t hese measures are promot ed and

advanced through the programme of  European

Co-operat ion in the Field of  Scient if ic and Technical

Research (COST Act ion 341), in which Romania also

part icipates. Special handbooks have been pro-

duced that  are recommended to Romanian ecolo-

gists, planners and engineers (Luell et  al. 2003; Van

Bohemen 2005). Chapter 5 provides a further pri-

orit ising view on mit igat ion measures for t ransport

inf rast ructure in the Carpathians. 

3.6. Target  species f or t he Romanian
Carpathian ecological netw ork

In realizing an ecological network it  is necessary to

have it  based on certain target  organisms, especial-

ly key species which through their populat ion ecol-

ogy and high habitat  qualit y demands cover a high

port ion of  the regional biodiversit y. Important  are

ecological ÒkeystoneÓ and Òfoundat ionÓ species.

Keystone species are organisms which despite their

relat ively low populat ion density or biomass fulf il a

disproport ionat e role in maint aining cert ain

ecosystem processes and states (Paine 1966; M ills et

al. 1993; Ray et  al. 2005) and in driving evolut ion.

Foundat ion species on the other hand are relat ively

abundant  species that  provide essent ial resources

for other species (e.g. old oak t rees). Keystone

species are also known as highly Ôinteract iveÕ

speciesÕ and t heir abundance is indicat ive of

ecosystem ÔhealthÕ (Terborgh et  al. 1999; M iller et

al. 2001). Of ten they are long-lived and slow repro-

ducing species, making them especially sensit ive to

environment al change and exploit at ion by

humans.

The wolf  is regarded as a prime keystone species

(Ray et  al. 2005). Although the removal of  wolves

f rom an ecosystem does not  necessarily lead to a

complete collapse of  an ecosystem, it  can cause

drast ic measurable knock-on ef fects. Within their

large territories wolf  packs shif t  or spread the for-

aging by ungulates and thus prevent  overgrazing

of  local vegetat ion. This phenomenon has been

almost  conclusively demonst rated in the United

States, af ter wolves returned to w ilderness areas

that  were overpopulated w ith elk or wapit i (Ray et

al. 2005). Wolves reduced the wapit i herd and keep

it  in check. Browsing now occurs in small herds

over a w ider area, allow ing the ef fect ive regenera-

t ion and diversif icat ion of  herbs and t rees. 

Not  only do wolves exert  an ecosystem maintaining

and diversif ying pressure on ungulates, but  they

also Ôdown-regulateÕ other carnivores l ike f or

example lynx, jackal and red fox, which in turn

keep smaller counterparts in check. This is an

important  ecological process, as the regulat ion of

smaller and faster producing carnivores benef it s

the survival of  a variety of  rarer birds and small

mammals. It  can also be described as the preven-

t ion of  Ômeso-predator releaseÕ. Down-regulat ion

of  carnivores by the wolf  in Romania can be exem-

plif ied by the relat ionship between the wolf  and

golden jackal (Canis aureus). In the low lands of

Romania, where the wolf  is pract ically absent ,
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Port rait  of  a wolf , apex predator of  the

Carpathians. Photo: Erwin van Maanen.



golden jackals are expanding. But  jackals are prac-

t ically non-existent  in and on the f ringes of  the

forested Carpathians, where wolves occur. In the

south-eastern steppes of  Georgia (Caucasus) jackals

co-exist  w ith the wolf , but  in much lower densit ies

than in wolf -devoid areas (comm. NACRES). The

same relat ionship exists between the wolf  and the

coyote in North America. Wolves are also believed

to keep a check on the number of  lynx w ithin their

territory. In turn lynx regulates w ild cats. 

Figure 3.2

A model of  good (+) and bad (-) ecological net -

work design dimensions and conf igurat ions ini-

t ially proposed by Diamond (1975). Funct ional

ecological networks are composed of  large,

coherent , well-arranged and preferably

buffered natural areas, based on keystone and

other ecologically demanding and interact ive

organisms, like the wolf . Only such networks

are able to support  stable and ecologically

effect ive populat ions of  diverse organisms.

Largely unsuitable are isolated or incoherent

small habitat  patches in non-habitat  to host ile

matrix. Such networks can only support  the

least  ecologically demanding and most  produc-

t ive organisms with a certain mobility and

aff inity for drast ic human altered landscapes.

In general down-regulat ion occurs w idely among

organisms and cont ributes signif icant ly to delicate

balances w ithin the foodchain by prevent ing over-

exploitat ion by organisms occupying lower t rophic

levels (Terborgh et  al. 2001; Ray et  al. 2005). The

process is considered vitally important  for the

maintenance of  biological and landscape diversit y

(SoulŽ et  al. 2005). In the Romanian Carpathians

wolves almost  certainly fulf il a crucial role in the

succession to climax forests w ith a diversit y of
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plants and animals and this role can only be ef fec-

t ive when sizeable stable wolf  populat ions are

maintained in large and highly natural cores, w ith

plenty of  w ild ungulates available as prey. 

Not  all of  the three large carnivores are t ruly key-

stone species. The mainly vegetarian brown bear,

for instance, does not  exert  as much down regula-

t ion as the wolf . The brown bear is more important

as an umbrella species, because it  demands large

natural and product ive forests, which serves many

smaller forest  animals and plants.

Once fully reint roduced the lowland European

bison (Bison bonasus) will make a welcome addi-

t ion to the Carpathian biodiversity and complete

the army of  much needed natural herbivores.

Source: Razvan Deju.

Other nat ive animals of  key ecological and indica-

t ive importance to t he Romanian Carpathians

include especially: beaver, ot ter, alpine marmot ,

European bison, red deer, chamois, Ural ow l,

whit e-backed woodpecker, capercail l ie, grif f on

vulture, bearded vulture, golden eagle and the

lesser-spot t ed eagle. Several of  t hese animals

should be reint roduced or bet ter protected in

Romania and all require large natural forest , river-

ine and/or grassland habitats. Most  are protected

by realizing the RCEN based on the large carni-

vores. The beaver and ot ter can be regarded as

keystone species and are highly indicat ive of

unpolluted st reams and rivers accompanied by

healthy riparian forests. The low land European

bison is yet  to be reint roduced outside of  a few

small reserves like V‰n‹ tori-Neamt . One day f ree

ranging this animal w ill complete the w ildness of

the Carpathians, adding a vital archetypal herbi-

vore which can take over the grazing and browsing

role of  roaming domest ic cat t le on the lower

meadows. The complete set  of  w ild herbivores is

crucial for the diversif icat ion in vegetat ion st ruc-

ture and conf igurat ion (e.g. see Vera 1997), each

herbivore w ith a dif ferent  grazing or browsing

act ion and plant  pref erence. Ot her indicat or

species include the Ural ow l. This impressive owl

prefers older forests interspersed w ith natural

glades (L› hmus 2003) and w ith a high availabilit y

of  t rees w ith w ide cracks, large hollows and other

suitable nest ing sites, such as deserted raptor nests.

Matured and highly natural forest  is also favoured

by several species of  woodpecker, the capercaillie

and small to mid-sized mammals like the squirrel

and pine marten. The lesser-spot ted eagle is a bird

highly reliant  on the unspoiled st ream valleys and

wet lands surrounded by natural forests.
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Seemingly insignif icant , the reint roduced alpine

marmot  (Marmota marmota) is key to the mainte-

nance of  alpine meadows in the Carpathians and

an important  food source for mammalian and

avian carnivores, thus an example of  a foundat ion

species. Source: Source: ICAS Wildlife Unit /Fundat ia

Carpat i.
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The lammergeyer or bearded vulture (Gypaetus

barbatus) once played a key role in the alpine

ecosystem of  the Romanian Carpathians. Nowadays

it  is ext inct  in Romania, mainly the result  of  perse-

cut ion and poisoning campaigns against  large car-

nivores in the early 20th century. 

Together with the grif fon vulture, the bearded vul-

ture is a candidate for re-int roduct ion so that  it

may once again enrich the Carpathians, provided

t radit ional grazing systems for the supply of  car-

casses are maintained.

Photo courtesy of  Alexander Gavasheleshvili,

Georgian Centre for Conservat ion of  Wildlife

(GCCW).

There are more special ecological values wait ing to

return to the Romanian Carpathians and complete

the w ilderness appeal. Although not  so appealing

to many Carpathian folk, vultures like the grif fon

vulture and bearded vulture cont ribute highly to

the health (indicat ion) of  montane and alpine

ecosystems and to the at t ract ion of  western nature

lovers. The bearded vulture in Romania became

ext inct  in 1937. Last  known pairs existed in the

Retezat  and Fagaras Mountains. The grif fon vul-

ture persisted longer, unt il well af ter the Second

World War. Poisoning campaigns, especial ly

against  large carnivores, led to the demise of  these

magnif icent  soaring birds. 

Beside human goodwill and availabilit y of  undis-

turbed nest  sites on mountain clif f s and in gorges,

these birds rely heavily on a steady supply of  car-

casses. Re-int roduct ion of  both birds is present ly

being invest igated (Annet te Mertens, pers. com.).

However, successful re-int roduct ion depends high-

ly on large and w idely roaming herds of  domest ic

and natural herbivores for an adequate carcass

supply, made uncertain by the current  decrease in

pastoralism. Should these birds return, then the

wolf  is again crucial as one of  the great  providers

of  carcasses.

The red deer (Cervus elaphus) is a key browsing

herbivore in the Carpathian ecosystem and a vital

food source for top predators like the wolf . 

Source: ICAS Wildlife Unit /Fundat ia Carpat i.
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INTERMEZZO

The value of  species-rich
fen meadow s

Ab Groot jans 

Fen meadows are amongst  the most  biodiverse

temperate plant  community types in Europe. This is

due to low nut rient  condit ions of  their soil, which

are sustained by a periodic supply of  high rising

calcareous groundwater. Romania also harbours

this special and nowadays scarce type of  wet land,

part icularly in some of  the mountain valleys. It

presents an example of  a separate and sensit ive

ecosystem that  may not  necessarily be protected

under the umbrella of  large carnivore reserves in

the montane forests and requires special at tent ion

like other special and detached habitat  t ypes such

as steppes. 

In most  of  Europe fen meadows and mires are

threatened by agricultural intensif icat ion, aban-

donment  of  t radit ional mowing and urban devel-

opment . This result ed in t heir const r ict ion,

f ragmentat ion and desiccat ion, which also af fects

organisms highly dependent  on them, like certain

but terf ly species. Such impacts have occurred to a

great  extent  in Western Europe and in North

America. For instance in the United Kingdom an

est imat ed 95-98%  of  t he f en meadow s f rom

before 1940 have now gone. Similar f igures come

f rom France and the Netherlands.

Fen meadows are botanically

rich. Here specimens of

lousewort  (Pedicularis 

scept rum-carolinum)

at  Belianske lœky in 

the Slovak Republic. 

Photo: J. Ripka.

Groundwater abst ract ion in the surrounds con-

t ributes great ly to the demise of  fen meadows.

Loss of  groundwater recharge causes desiccat ion

and loss of  revitalising and acid neut ralizing miner-

als. Inundat ion by st reams and rivers is important

as well, and loss of  it , for example as a result  of

st ream modif icat ion or normalisat ion, can nega-

t ively af fect  seed dispersal. Water qualit y is also

crucial. Frequent ly inundat ing surface water highly

enriched w ith nit rogen and phosphorus can easily

cause the eut rophicat ion of  fen meadows, paving

the way for dominance of  highly compet it ive tall

sedges and grasses. Nut rient  imbalance can also be

caused by changes in land-use in the surrounds, for

instance changes in forest ry on adjacent  slopes. 

In Eastern Europe t radit ional haying, grazing and

coppicing is gradually disappearing. This results in

many places in vegetat ion succession, w ith shrubs,

tall sedges and grasses moving in f irst  to displace

the less compet it ive small sedges and herbs, part ic-

ularly in desiccat ing areas. 

The dramat ic loss of  fen meadows and mires in

Eastern Europe can be exemplif ied as follows.

Mires in Slovakia once covered 260 km2, about

0.57% of  the count ry. At  present  only 25.8 km2 of

peat lands (less than 10% of  the former area)

remain (Stanov‡ 2000). Calcareous fens are among

the most  threatened wet lands. Prior to major

drainage schemes, the largest  of  these fens in

Slovakia were found in low land Western Slovakia,



54 Building an ecological netw ork

with a total area of  4506 hectares. Most  fens in

that  region are now drained and converted into

arable land. Ecologically meaningful calcareous

fens are now almost  ent irely rest ricted to refuges

in the Carpathian Mountains. 

In Western Europe fen meadow restorat ion proj-

ects are ongoing since the 1980s. The restorat ion

need is driven by the increasing appreciat ion of

society for natural landscapes, not  only because of

the ecological values and services they provide, but

also for their scenic value, at t ract ing green tourists

w hich provide income t o local communit ies.

Restorat ion and conservat ion is therefore facilitat -

ed by volunteers, private nature management

organizat ions and local governments. Restorat ion

has started f rom dif ferent  states, ranging f rom

abandoned or neglected meadows that  were not

fert ilized or drained, to intensive agricultural lands

with high fert ilizat ion and drainage. In general the

most  successful projects are those start ing f rom

lands that  were least  intensively used and thus

closest  to the natural state. These may st ill harbour

persist ing species and a viable seed bank, f rom

which the original vegetat ion can re-establish it self

to a certain degree. The soils of  product ion grass-

lands are usually saturated w ith immobile phos-

phat es, w hich w il l  only f rust rat e veget at ion

recovery. Degraded (oxidized) peat land is of ten

also highly eut rophic and an unsuitable basis for

restorat ion. In such states a dominance of  distur-

bance indicators such as common rush (Juncus

ef fusus) can persist  for many decades. Restorat ion

can only be achieved if  drast ic measures such as the

removal of  degraded topsoil and reinstallment  of

the original hydrology are taken, w ith subsequent

long-term regular mowing and removal of  bio-

mass.

Since fen meadow, mires and other wet lands in

Eastern Europe (including the Carpathians) hold

scenic landscapes and great  ecological values and

services, their conservat ion as sensit ive habitat  types

is of  paramount  importance. Their loss is almost

always permanent  and any restorat ion that  can be

achieved very cost ly.

A fen meadow in Harghita county, Romania. 

Fen meadows and mires of ten accompany st reams

in valleys fed by seeping base-enriched (calcareous)

groundwater f rom the elevated surrounds. 

These biodiverse and highly aesthet ic grasslands

are used and maintained t radit ionally as hay lands.

They exist  only in a few places of  the Romanian

Carpathians. In Europe they are rare. Although the

supply of  groundwater f rom the surrounding hills

or mountains is fairly reliable, fen meadows in

Romania are vulnerable to urbanizat ion, the 

abandonment  of  t radit ional haying and extensive

grazing, changes in forest ry and st ream pollut ion.

Photo: Erwin van Maanen.



The beaver (Castor f iber) has recent ly been 

reint roduced to several rivers along the

Carpathians. It  diversif ies riparian forests, for

instance creat ing dist inct  ponds or wet lands by

dam building. 

Source: ICAS Wildlife Unit /Fundat ia Carpat i.

Figure 3.3

Hotspots for brown bear, wolf  and lynx in the

Romanian Carpathians in 2003, expressed as densi-

ty per hunt ing unit  w ith an average area of  250

km2. Source: Romanian Minist ry of  Agriculture,

Forest ry and Rural Development .
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Not  to forget  the small crit ters of  conservat ion

importance, including insects that  fulf il key ecolog-

ical roles like pollinat ion and organic decomposi-

t ion. Symbolic and highly indicat ive of  f orest

qualit y is t he wood decomposing stag beet le

(Lucanus cervus), an insect  of  stature that  is st ill

abundant  in many of  RomaniaÕs older deciduous

forests w ith many oaks. Again this is one of  the

special ecological values of  the Carpathians as the

stag beet le is endangered in the many impover-

ished forests of  Western Europe. The Carpathians

are also very rich in but t erf ly and dragonf ly

species, which are st ill being catalogued.

In the RCEN based on stable large carnivore and

wild herbivore subpopulat ions, all of  the species

described above and others are expected to be

insured as well. However, there are also natural

areas of  landscape, ornithological, herpetological,

entomological and botanical importance, such as

wet lands and steppe, which are separate f rom

areas w ith the main target  species. These areas

should be delineated and included in the ecologi-

cal network on their own merit , thus achieving the

highest  biodiversit y representat ion possible. 

3.7. An ecological netw ork for large 
carnivores

In terms of  important  conservat ion targets for

Europe carnivores rank high on the ladder. They

require large qualit y ecosystems, as do their prey.

They are therefore guiding in def ining the dimen-

sions and habitat  qualit y for the RCEN. As the

occurrence of  all three large carnivore species

(wolf , bear and lynx) in the Romanian Carpathians

is w idespread, but  in many places concent rated

(hot spot s; f igure 3.3), considerable range is

required to ef fect ively protect  a certain large por-

t ion of  the current  populat ions. Here we w ill est i-

mate the minimal core area size for an ef fect ive

subpopulat ion of  large carnivores, based on their

known ecology in Romania (see Appendix 1). 

M inimal viable populat ions are not  set  and one

should always st rive to protect  the largest  natural

core areas in as large a coherent  network as possi-

ble.

Core area requirements for the maintenance of

sizeable carnivore subpopulat ions

All  t hree large carnivore species prof i led in

Appendix 1 require large home ranges, as do most

large carnivores. However the densit ies of  these

large carnivores across their biogeographical range

can dif fer great ly, depending primarily on habitat

product ivit y (hence prey availabilit y) and other

resource availabilit y of  the ecosystem in quest ion

and on human support  or tolerance or conversely

persecut ion. In the temperate forests of  Romania

unusually high densit ies of  all three large carni-

vores, and especially bear, are at tained through a

complex interact ion of  ecological and anthro-

pogenic factors. One of  the anthropogenic factors

is act ive hunt ing management  aimed at  a surplus

of  animals for harvest . In far northern regions w ith

less product ive boreal ecosystems the densit ies of

large carnivore are much lower than in temperate

Europe. Therefore the carnivore ecology of  these

northern regions is not  very useful in determining

ecological network requirements for large carni-

vores in Europe. 

The carrying capacity of  a core area for large carni-

vores is determined by how many reproduct ive

units of  each species it  can comfortably support .

The higher the carrying capacity of  a core area, a

funct ion of  available space and resources, the more

reproduct ive units can be supported and the more

vigorous w ill be the (sub)populat ion in the absence

of  human interference. A reproduct ive unit  for an

average large carnivore consists of  a dominant

male and one or several females w ith juveniles and

perhaps some temporarily tolerated sub-adult s

staging the search for their own territory. Territory

size and int raspecif ic tolerance is generally deter-
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mined by food availabilit y and accessibilit y. The

home range of  the dominant  large carnivore male,

w hich is usually several orders of  magnit ude

greater than that  of  the female, determines the

actual required territory. In the current  ecological

condit ions of  the Romanian Carpathians the stan-

dard home range for a reproduct ive unit  or family

of  lynx, bear or wolf  can be set  at  200 km2 per

species, which is nearly equal to the average size of

a hunt ing unit  and a lit t le more than the known

average home range sizes. On top of  an estab-

lished reproducing populat ion one must  also cater

for conf lict  f ree space for dispersing animals in

search of  t heir ow n t err i t ories, t he so-cal led

Ôf loatersÕ.

It  is actually unreliable to determine how many

reproduct ive units are minimally needed to sustain

a healthy, stable and normally reproducing popula-

t ion. Populat ion viabilit y depends highly on the

ecological set t ing and ef fect ive animal exchange

between subpopulat ions w ithin an ecological net -

work (meta-populat ion). Subpopulat ions in com-

pletely isolated core areas are likely to go ext inct

w ithin a century, unable to maintain genet ic vigour

and to recover f rom populat ion loss, although

there are remarkable except ions. Dispersal f rom

birth place to new territory is not  only necessary

for gene f low and biogeographical range mainte-

nance or expansion, but  also provides stabilit y to

carnivore populat ions, especially by prevent ing

int raspecif ic conf licts that  can lead to cannibalism

(infant icide), or to nuisance animals in conf lict  w ith

humans. Established large carnivore males are

f iercely intolerable of  young males that  have lef t

maternal care, which need to journey in search of

their own territory. There are also interspecif ic con-

f licts. For instance, wolves are highly intolerant  of

lynx. In Romania it  is therefore important  to desig-

nate and maintain the largest  possible core areas

to insure stable or harmonious large carnivore

communit ies. A suf f icient  carrying capacity for size-

able populat ions of  all three large carnivores must

be installed, also w ith respect  to future uncertain-

ty about  the cont inuance of  t radit ional anthro-

pogenic factors current ly support ing high densit ies

of  carnivores and ungulates. In habitat  areas that

are too small and w ith insuf f icient  carrying capaci-

ty, the incidence of  int raspecif ic and interspecif ic

conf lict  can be high, possibly result ing in a high

rate of  mortalit y, disease and infant icide. Animals

chased out  of  small and isolated habitat  areas are

likely to run into t rouble w ith human interests and

can perish through starvat ion, persecut ion, t raf f ic

collision or other mortalit y factors.

We propose that  the size of  a core area should be

based on at  least least  f ive reproduct ive units of

each large carnivore species, thus a total of  15

large carnivore families. A reproduct ive unit  for

bear and lynx consists of  a dominant  male and at

most  four females, and four t ransient  sub-adults

(f loaters). For the wolf  a reproduct ive unit  consists

of  an averaged size pack of  seven individuals and

at  most  four t ransients.
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The wild cat  (Felis sylvest ris) is relat ively common in

the Romanian forests wherever there arenÕt too

many lynx. Source: Sergiu Mihut .



As we also need t o account  f or compet it ion

between the three carnivore species, we arbit rarily

add 500 km2 as avoidance space, to be on the safe

side. Required carnivore home range (200 km2 per

reproduct ive unit ) is based on averaging the spac-

ing known for the three large carnivores in tem-

perate and product ive montane forests of  Europe

and Romania (see prof iles in Appendix 1). Hence a

core area should at  least  have an area of  3500 km2

of  suitable habitat  to likely support  a stable sub-

populat ion of  each carnivore (i.e. at  least  f if teen

large carnivore families). This is about  14 combined

hunt ing units. The Romanian Carpathians (66,303

km2) under ideal condit ions can maximally f it  in

about  ten of  these core areas, taking into account

unsuitable alpine zones and human set t lements.

Preferably greater core areas should be designated

to support  larger and ecologically ef fect ive popula-

t ions if  land-use economics allows it ; in the order

of  5000 Ð 10,000 km2. At  least  one, but  preferably

many more animals per generat ion should be able

to cross between two subpopulat ions to prevent

genet ic erosion and too small populat ions vulnera-

ble to stochast ic events (e.g. poaching sprees, f ire,

disease, mismanagement ) (M ills & Allendorf  1996;

Wang 2004). The lynx and bear, both highly

dependent  on forest  and much less inclined to t ra-

verse long non-habitat  divides than the adaptable

and mobile wolf , need part icular at tent ion in this

respect . Hence the habitat  requirements for these

two carnivores are guiding for the internal natural

qualit y of  the ecological network.

Habitat  quality 

Besides suf f icient  space all three large carnivore

species in Romania, but  especially the lynx and

bear, require semi-natural forests as sanctuary. The

highest  qualit y habitat  is of fered by large t racts of

extensively used older forest  w ith a high percent -

age of  broad-leaved t rees. These forests produce a

steady abundance of  vegetable forage (shoots, roots,

nuts, f ruit s and berries) for bears and prey for all

three predators. The forests should be interspersed

with small semi-natural grasslands that  are exten-

sively grazed by livestock or a variety of  natural

herbivores in a landscape mosaic. Human act ivit y

inside core areas and ecological linkages should be

conf ined t o hiking t rai ls and camp sit es. 

Forest ry inside the core area is allowed as long as it

is ecologically sound and caters for w ildlife by

restoring exploited patches, through cont inuance

of  the t radit ional forest ry and forest  stewardship.

Access roads should be kept  to the current  mini-

mum.

Wildlife in the Carpathians prof its highly f rom a

mosaic of  great  patches of  st ructured montane

broad-leaved forests in combinat ion with f ringes of

shrub and semi-natural grasslands. The interact ions

between large carnivores and herbivores are key to

the cont inuat ion of  these at t ract ive landscapes.

Photo: Erwin van Maanen.

Conclusion

Two guidelines for an ef fect ive ecological network

for large carnivores and herbivores are derived:

¥ The greater the size and habitat  qualit y of  linked

core areas, the greater the availabilit y of  prey and

other resources (e.g. dens, mates, hiding places)

and hence presumably suf f icient  carrying capaci-

ty for a stable large carnivore (sub)populat ion.
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We recommend the safeguarding of  huge w ilder-

ness cores w ith highly product ive natural ecosys-

tems set  in a mosaic of  montane forest  and

grasslands. A w ilderness core should be at  least

3500 km2. Preferably w ilderness cores should be

much larger, in the order of  5000 Ð 10,000 km2, to

insure greater and more robust  subpopulat ions

able to stand the test  of  t ime and resistant

against  developments outside.

¥ Core areas should be as close to each other as

possible and connected by robust  ecological link-

ages of  high habitat  qualit y w ithin an ecological

network, allow ing ef fect ive exchange of  animals

between subpopulat ions. The greater the con-

nect ivit y between core areas the smaller the like-

lihood animals w ill perish in mortalit y sinks and

the greater dispersal success w ill be. Dispersal

and gene f low is vital for the genet ic replenish-

ment  and stabilit y of  animal populat ions.

Having provided indicat ive minimal core area sizes

the next  sect ion w ill examine the adequacy of  the

current  system of  protected areas and present  a

Carpathian ecological network vision map, based

on the above guidelines, modelling and known dis-

t ribut ion of  ecological values.

Tradit ional livestock herding is believed to be a 

crucial factor for the maintenance of  montane 

forest  and grassland mosaics as support  for wildlife

in the Carpathians, but  is also a source of  conf lict

between humans and large carnivores. 

Photo: Erwin van Maanen.
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Papilio machaon.

Special sites not  containing large carnivores, but  with unique ecological communit ies also deserve conserva-

t ion within the Romanian Carpathian ecological network, such as prime areas for birds, rept iles, amphibians,

insects and plants. Photo: Erwin van Maanen.



4.1. General
The cent ral object ive of  the Vision Plan is to arrive

at  a blueprint  for an ecologically ef fect ive and

coherent  Romanian Carpathian ecological net -

work. It  provides the geographical f ramework for

further delineat ion of  conservat ion areas for land-

scape and biodiversit y values, w ith large carnivores

as guiding umbrella species. Further detailing is a

process that  depends on land-use planning and

proper biodiversit y inventory. Here we present  the

essent ial delineat ion of  the network based on:

¥ The ecological network design principles and

guidelines described in the previous chapter;

¥ best  available informat ion f rom landscape and

biological diversit y inventories and ecological

monitoring in Romania, as provided by experts,

and;

¥ an object ive spat ial model coupled to a Geogra-

phical Informat ion System (GIS).

The Vision Map also reveals the inadequacy of  the

current  Romanian protected areas system for the

ecologically ef fect ive protect ion of  large carnivores

and the sensit ivit ies of  the Carpathian natural land-

scapes and biodiversit y t o current  and future

developments.

Bef ore present ing t he Vision M ap, a general

descript ion of  the modelling used in this study is

provided, described in more detail in Appendix 3.

4.2. Modelling of  the ecological netw ork
Due to their inherent  complex relat ionships and

features (land-use, geology, ecology, hydrology,

etc.) landscapes are dif f icult  to analyse w ithout  the

use of  computerized tools like GIS (f igure 4.1).

With enough data at  hand GIS coupled w ith spat ial

models can be used to project  future anthro-

pogenic developments and their impacts on bio-

diversit y and landscapes. Subsequent ly, w ith know-

ledge of  the conservat ion ecology of  species the

delineat ion of  essent ial conservat ion areas can also

be determined and Ôf it tedÕ into the human domi-

nated mat rix.

Object ive computer modelling was used to deter-

mine the dimension of  an ecological network able

to durably w ithstand anthropogenic developments

in the surrounds and to insure the ef fect ive conser-

vat ion of  biodiversit y under the umbrella of  large

carnivores. The modelling is based on the current

CORINE Land Cover dat abase f or Romania

(Appendix 3, f igure A3.1). The tools used to obtain

an object ive delineat ion of  the network, which is

most  ecologically ef fect ive and economic, are a

model called Marxan and Arc-GIS cost -distance

analysis.

The f irst  steps of  Marxan revealed the spat ial limi-

tat ion of  large carnivores in Romania exerted by

disturbing land features and non-habitat  such as

t ransport  inf rast ructure, urban areas and rural set -

t lements and intensive agriculture (f igure 4.2). The

model then delineates suitable cores for large car-

nivores in the ecologically most  ef fect ive arrange-

ment , much according to Diamonds model in

f igure 3.2, to sustain a certain chosen percentage

of  the current  large carnivore populat ions (target

percentage). Since the Carpathians st ill consist  of

large consolidated natural areas only interrupted

by scat tered human set t lements, the model can

present  several possible reserve const el lat ions

using dif ferent  conservat ion targets.

4. CARPATHIAN ECOLOGICAL 
NETWORK VISION MAP GENERAL
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4.3. The Carpathian ecological netw ork
vision map

The current  Vision Map is based on conserving at

least  60% of  the exist ing large carnivore popula-

t ions in the Romanian Carpathians as modelled

with Marxan (see f igure A3.3 in Appendix 3) and

adjusted w ith the incorporat ion of  known biodi-

versit y hotspots and important  landscape ecologi-

cal relat ionships not  included in t he model

simulat ion. Figure 4.3 shows the out line of  the

result ing protect ion zone in which protected core

areas w ith hotspots of  large carnivores and other

biodiversit y values connected w ith robust  ecologi-

cal linkages can be designated as part  of  detailed

intersectoral land-use planning. 

The green arrows in f igure 4.3 indicate candidate

areas for robust  ecological linkages, as determined

f rom landscape permeabilit y analysis and known

relat ions between w ildlife populat ions. Appendix

4 presents f ield surveys of  several candidate link-

ages in the Brasov area and the divide between the

Apuseni and sout hern Carpat hian mount ains

shown on this map. 

Figure 4.4 shows the same protect ion zone w ith a

graphic present at ion of  t he current ly know n

hotspots of  large carnivores and herbivores and se-

veral other species of  conservat ion importance. It  is

recommended that  most  of  these hotspots are pro-

tected w ithin the ecological network. Although

the known occurrence and dist ribut ion of  other

biodiversit y values in the Romanian Carpathians

has many gaps, it  indicates that  the 60% Ôlarge car-

nivore umbrellaÕ modelled w ith Marxan can cover

many important  ecological values. The border of

the protect ion is not  rigid, but  can be shif ted to

include new biodiversit y values revealed by inven-

tory and monitoring. 
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Figure 4.2

Marxan reveals the rest rict ions or ÔcostsÕ exerted by

t ransport  inf rast ructure, urbanizat ion and rural

sett lements (locality disturbance), unsuitable habi-

tat features (i.e. unsuitable CORINE Land Cover fea-

tures) and lower availability of  ungulates on large

carnivore ranging across Romania. The rest rict ions

combine into a map of  Ôtotal habitat  disturbance.

The darkest  red areas indicate areas least  suited for

large carnivores. White or whit ish areas are most

suited, actually revealing possible core areas. The

map also reveals the environmental sensit ivit ies

with respect  to further sectoral developments and

conservat ion of  natural space demanding species.

Figure 4.1

By superimposing natural land features and anthropogenic land ut ilizat ion in GIS, conservat ion problems

and tasks can be revealed and spat ially analysed to determine and priorit ize conservat ion act ions. 

ü
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Figure 4.3 

Protect ion zone or preliminary Carpathian

Ecological Network Vision Map for the safeguard-

ing of  at  least  60% of  the current  large carnivore

populat ions as determined by the model Marxan

(Appendix 3) and the inclusion of  other known

important  biodiversity and landscape values. The

yellow line marks the indicat ive border of  the zone

and the green arrows within and extending out -

side represent  candidate locat ions for robust  eco-

logical linkages.
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Figure 4.4

The protect ion zone contains many hotspots (size-

able populat ions) of  large carnivores and herbi-

vores and other ecologically important  species like

the reint roduced beaver, which should be con-

served in the eventual ecological network. Centre

of  the hotspots is graphically indicated with a

panel for each species.
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Figure 4.5

The protect ion zone or Ôlarge carnivore umbrellaÕ

protects hotspots of  other biodiversity and land-

scape values, including old-growth forest  (primary

forest ), insects, but terf lies, vascular plants, herpeto-

fauna (amphibians and rept iles) and birds.

However, there are also hotspots that  are excluded

and these should be protected in the nat ional eco-

logical network, of  which the Carpathian ecologi-

cal network is the backbone.



Biodiversit y hotspots far outside the Carpathians

should be preserved as core areas of  the w ider

nat ional ecological network. 

The f loral diversity of  the Carpathians is phenome-

nal. This late summer bouquet , including the

medicinal Arnica montana (bot tom right ), was

taken f rom chalk grasslands and forest  f ringes of

the Apuseni Mountains. PhotoÕs: Erwin van

Maanen.

4.4. the Carpathian ecological netw ork
and current  protected areas system

We recommend that  at  least  60% of  the current

(2005) large carnivore populat ions in Romania is

conserved in a Carpathian ecological network, cov-

ering most  of  the protect ion zone in f igure 4.3.

This target  is believed to be a reasonable achieve-

ment  and in accordance w ith the guideline of

Natura 2000 (see sect ion 3.1). It  should insure that

large carnivores can prosper and ef fect ively fulf il

their key roles in the maintenance of  dynamic

large-scale alpine-montane to low land ecosystems.

Preferably more biodiversit y should be preserved if

possible, to fulf il the ecological sanctuary and

reservoir funct ion of  the Carpathians for Europe.

Below the recommended target  level of  60% it  is

likely that  in a worst -case scenario of  unbridled

developments in the Carpathians large carnivore

populat ions w ill become too f ragmented and iso-

lated, and can thus weaken to the point  of  ext inc-

t ion. Conserving less than 60% of  the current  large

carnivore populat ions in less and/or smaller and

more w idely scat tered core areas automat ically

implies the need for greater connect ivit y (i.e. more

robust  ecological linkages) to maintain sub-popu-

lat ions. Ef fect ive exchange of  individuals is then

most  crucial, part icularly for forest  dependent  ani-

mals like the lynx, bear, red deer and the st ill to be

fully reint roduced European bison. 

The current  prot ect ed areas syst em of  t he

Romanian Carpathians (f igure 4.6) is similar to the

lowest  conservat ion target  (15%) modelled using

Marxan (see Appendix 3, f igure A3.3). This raises

the quest ion of  whether this system will ef fect ive-

ly protect  large carnivores, should protected areas

become highly isolated. Moreover, most  of  the

known large carnivore hotspots occur outside of

the current  protected areas, part icularly in the

eastern Carpathians. In fact , the current  15 protect -

ed areas (total area about  5911 km2) contain less

than 10% of  the large carnivores in Romania. We

can est imate the carrying capacity of  the current

prot ect ed areas using t he reproduct ive unit s

def ined in sect ion 3.7. The largest  protected area

(Port ile de Fier, 1156 km2) can, under well-man-

aged, product ive and undisturbed condit ions, sup-

port  around 3-6 carnivore reproduct ive unit s,

compared to the theoret ical f if teen large carnivore

families in a sizeable core area of  3500 km2, consid-

ered an adequate sanctuary for stable and ecolog-

ically meaningful populat ions. In addit ion, the

protected areas probably contain many non-habi-

tat  features for large carnivores such as steep geo-

logical format ions and tourist  facilit ies and are

therefore limited as sanctuary.
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Mainly conf ined to the alpine zone, chamois need

special conservat ion measures. In Romania these

animals are current ly threatened by poaching.

Source: Source: ICAS Wildlife Unit /Fundat ia Carpat i.

4.5.  Conclusion
The modelling results and biodiversit y dist ribut ions

indicate that  the current  protected areas system in

the Carpathians, also proposed for the Natura 2000

constellat ion, is a serious shortcoming in protect -

ing large carnivore populat ions in Romania and

other biodiversit y under their umbrella. It  most

probably protects less than 10% of  the large carni-

vore populat ion current ly exist ing in the Romanian

Carpathians. We recommend that  at  least  60% of

the current  large carnivore populat ions are pro-

tected in a coherent  system of  large robust  ecolog-

ical core areas and l inkages t o ensure t heir

perpetual survival and funct ion as reservoir. This

however requires a new protected areas system

much larger and coherent  and bet ter planned than

the current  system, preferably covering most  of  the

protect ion zone presented in f igure 4.3. Core areas

with suitable habitat  (Appendix 1) should be no

less than 3500 km2 each and preferably up to three

t imes greater. It  is est imated that  at  least  around

ten core areas of  the minimal size should be allo-

cated w ithin the protect ion zone, in the least  dis-

turbed areas (f igures 4.2 & A3.3), and containing

the greatest  amount  of  landscape and biological

diversit y (f igures 4.4 & 4.5). The ecological linkages

should be robust  and incorporate many of  the

habitat  qualit ies of  the core areas. 

The choice is up to the Romanian government  to

allocate the detailed ecological network w ithin the

protect ion zone, hopefully w ith great  generosity

and stewardship for the natural environment , to

safeguard one of  EuropeÕs greatest  cultural and

ecological t reasures. Important  targets and precon-

dit ions have been provided in this Vision. The

Carpathian ecological network should be managed

for conservat ion and sustainable natural resource

ut ilizat ion, a dif f icult  but  noble challenge that

when fulf illed can put  Romania on the map as a

great  nat ion and example for the World. 

The ef fect ive instalment  of  the exact  ecological

network now ult imately depends on the follow ing:

¥ Decisive environmental and nature management

policy and legislat ion supported by other sectoral

policies.

¥ Sustainable natural resource use in combinat ion

with the conservat ion of  t radit ional forest ry and

agricultural pract ices.

¥ Sound detailed intersectoral land-use planning.

¥ Widespread public support  and collaborat ive

involvement  of  all stakeholders.

¥ More detailed knowledge of  the landscape and

biological diversit y values of  t he Romanian

Carpathians and beyond.

¥ The inst itut ionalisat ion of  modern conservat ion

management .

These changes are fundamental and urgent , but

not  realized overnight . Thus in the next  chapter

guidance is provided on how these changes can be

catalysed and on priorit y act ions, as part  of  the

next  implementat ion phase.
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INTERMEZZO

Treasure of  the forest

David Quammen (natural history writer)

The common supposit ion, among distant  people

who donÕt  know bet ter, is that  eastern Europe,

af ter decades of  communist -style mismanagement

and exploitat ion, might  be the least  likely place on

Earth to harbour great  areas of  forest  f illed w ith

magnif icent  w ild beasts. But  the common supposi-

t ion is wrong. Just  as gold is where you f ind it , so

are biological riches. And in Romania, as one

instance, reside some of  the biggest  populat ions of

large, carnivorous mammals surviving anywhere

between the At lant ic Ocean and the Russian bor-

der. Most  notably: f ive thousand individuals of

Ursus arctos, the brown bear.

When I f irst  learned this fact , about  eight  years

ago, I was thrilled, fascinated, and puzzled. My

f irst  react ion was: How can it  be Ð f ive thousand

brown bears in Romania? My second react ion: IÕve

got  to go there and f ind out . So I began visit ing

Romania, t ravelling by car and by foot  through the

Carpathian Mountains (where most  of  the large

carnivores are concent rated), talking w ith biolo-

gists, forest ry of f icials, gamekeepers and other

people, searching for explanat ions. 

Throughout  all my conversat ions and interviews, I

kept  returning to three general quest ions: 

1) How did it  happen that  Romania has retained

such a sizeable abundance of  bears? 

2) What  are the urgent  challenges involved in pre-

serving this populat ion into the future? 

3) How do the people of  RomaniaÐespecially the

rural people, such as shepherds cope w ith the

inherent  dif f icult ies of  sharing landscape w ith

Ursus arctos?

The answers I heard were complicated and various.

Anomalies of  Romanian history (in part icular, the

anomaly named Nicolae Ceausescu) had played a

crucial role. Opinions were divided as to how bear

management  should be conducted now. However,

the response I remember most  vividly came f rom

an elderly shepherd named Ion Dinca, whom I

encountered one day on a patch of  high meadow

near the Trans- Fagaras Highway, just  over the pass

f rom Transylvania. He was sixty-seven years old,

ret ired f rom the Forest  Department , and shepherd-

ing again, as he had in his boyhood, not  for income

but  because he enjoyed it . Mountain air. Freedom

to walk. Fresh cheese. True, this work was hard and

occasional bear at tacks on the sheep and donkeys

he tended made it  harder st ill.

ÒWhat  if  the bears were gone?Ó, I asked. ÒWhat  if

they disappeared? WouldnÕt  that  make life easier

and bet ter?Ó.

His life? ÒWell, yesÓ, Ion Dinca admit ted, Òit  wouldÓ.

But  this shepherd was a man of  sensit ive imagina-

t ion. There was more at  stake than the conven-

ience of  his life. The bear, he told me, itÕs podoaba

padurii, the t reasure of  the forest . ÒIf  you lose this,

you lose the t reasure,Ó he added. ÒA forest  w ith-

out  bears Ð itÕs empty.Ó
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Figure 4.6 

Current  protected areas (natural and nat ional

parks) of  Romania.
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The various ecosystems of  the Carpathians require specif ic conservat ion management ,

including the sensit ive alpine zone, here in the Fagaras Mountains. 

Photo: Erwin van Maanen.
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Part icipants of  the evaluat ion workshop (14 July

2005) at  the Transylvanian Universit y in Brasov

agreed that  the follow ing act ions and act ivit ies are

crit ical for safeguarding and sustainable manage-

ment  of  t he Romanian Carpat hian Ecological

Network (RCEN), going f rom vision to implementa-

t ion.

Creat ion of  a Coordinat ing Commit tee 

The role of  the Coordinat ing Commit tee, led by

devoted and inspiring individuals, would be to

decisively promote and coordinate the safeguard-

ing of  t he Romanian Carpat hian Ecological

Network and manage the important  informat ion

synthesis. Among the ent it ies that  should be repre-

sented on the commit tee are t ruly dedicated RCEN

proponents f rom all the leading and relevant  con-

servat ion NGOÕs (including WWF), research inst i-

tutes (including for instance ICAS, Danube Delta

Research Inst itute), academia, government  min-

ist ries, environmental protect ion agencies (nat ion-

al and regional) and relevant  stakeholder groups

(e.g. sectoral or branch organisat ions). Further-

more, it  is recommended that  the Coordinat ing

Commit tee is supported and st imulated by interna-

t ional experts on conservat ion ecology, land use

planning and environmental policy and legislat ion.

The work of  the Coordinat ing Commit tee should

include, but  not  be limited to, t he follow ing

act ions:

Vision advancement  

Updat ing and adjustment  of  the current  vision as

new informat ion, opportunit ies and challenges

emerge.

Facilitate policy development , legislat ion enforce-

ment  and public support

The RCEN should be realized t hrough proper

nature management  policy and safeguarded w ith

enforced legislat ion. It s realizat ion should be acted

upon by parliament , requiring ef fect ive lobbying.

The priorit y projects are:

1. A review of  the current  protected areas system

in light  of  ef fect ive conservat ion of  important

landscape and biological diversit y values, as

required under legally and ethically binding

European agreements like the Habitat  and Bird

Direct ives and the Pan-European Biological and

Landscape Diversit y St rategy (PEBLS) and Carpa-

thian Convent ion, signed by Romania. The pro-

tect ion of  ecologically ef fect ive large carnivore

populat ions presents an important  cent ral case.

2. A scoping study for a Romanian Carpathian

Wilderness Park as a grand sustainably used

nature heritage for Europe. This also requires

great  media promot ion, for instance though a

television documentary. 

3. The creat ion of  codes of  conduct  for nature con-

servat ion and management  on private lands and

the ef fectuat ion of  inst ruments such as conser-

vat ion easement  through a land t rust .

4. Establishment  of  a Ôland for Romanian nature

fundÕ, possibly st imulated by the European Union

or individual states. Ecological linkages should

be purchased f irst .

5. The mit igat ion of  major t ransport  corridors for

the protect ion of  w ildlife populat ions, requiring

immediate funding for the design and const ruc-

t ion of  green bridges.

6. Promot ion to gain w ide support  of  the RCEN

among key Romanian and European government

and public proponents.

6. IMPLEMENTATION
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Detailed integrated land use planning and ecolog-

ical assessment

It  is absolutely vital that  relevant  governmental

and non-governmental organizat ions collaborate

on the creat ion of  a Carpathian land use plan

detailing the robust  embedding of  the RCEN with-

in the lands w ith changing land uses, present ing a

prime catalysing case for integrated land use and

environmental planning in Romania. The main

object ive is to ensure that  socio-economic develop-

ment  projects in the Carpathian region are com-

pat ible w ith the ecological funct ions and services

of  the RCEN, according to holist ic ecological assess-

ment  and scient if ic elucidat ion of  crucial ecological

relat ionships. Sustainable land use should be real-

ized through nat ional policy and then ef fectuated

through regional (county) planning (f igure 6.1).

Biodiversit y assessment  and management  

Considerable gap analysis of  Carpathian ecological

values is required, as well as enhanced scient if ic

insight  in crucial ecological relat ionships for ef fec-

t ive nature management . At  the basis for this is

sound col laborat ion and inf ormat ion sharing,

which requires considerable impulse in Romania.

Achieving the European Wilderness Park 

Cent ral to the Vision is the realizat ion of  the RCEN

as a Carpathian Wilderness Park for Europe, a bas-

t ion of  relat ively untamed w ilderness rife w ith

high biological, landscape and cultural diversit y.

The vision for such a grand park needs to be main-

st reamed in Romanian society and indeed Europe

to gain it s vital support . To kick this of f  an interna-

t ional conference on the scope for realist ic oppor-

tunit ies is needed. Important  subjects to address in

an integrated fashion include:

Inst ruments and precondit ions for installing the

RCEN

¥ Incorporat ion of  the RCEN into the nat ional poli-

cy-cycle, legislat ion and land use planning down

to the regional level (f igure 6.1).

¥ Harmonizat ion of  land privat izat ion and conser-

vat ion.

¥ The applicat ion of  EU nature legislat ion in safe-

guarding the RCEN. 

¥ The meaning of  European agricultural and other

land-use policy for the RCEN, to solve possible

const raints and elucidate clear opportunit ies in

light  of  the approaching EU accession.

¥ Opportunit ies for conservat ion easement .

¥ Establishment  of  a ÔRomanian land for nature

fundÕ to secure priorit y components of  the RCEN

and counteract  the most  proximate threats.

Sustainable use opt ions for the RCEN

¥ The crucial cont inuance of  local communit ies as

stewards of  the RCEN through t radit ional agricul-

ture and forest ry, by consult ing regional repre-

sentat ives and the grass-roots. 

¥ The scope for realist ic and prof itable green (sus-

tainable) economic act ivit ies in support  of  RCEN

components and local communit ies (reciprocal

benef it s).

¥ Co-existence w ith large carnivores.

For this conference all important  nat ional and

internat ional stakeholders and potent ial donors

will need to be invited.
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Workshop on w ildlife mit igat ion for major new

transport  inf rast ructure 

Urgent  is the ef fectuat ion of  w ildlife mit igat ion

measures for the major t ransport  corridors about

to be const ructed. A workshop w ill deal w ith this

issue by f ine-tuning where ecological linkages and

w ildl i f e passes across t ransport  inf rast ruct ure

should be realized and how this can be funded.

The follow ing bodies w ill be crucial in def ining and

support ing concrete act ions.

¥ DG Transport  (EU).

¥ DG Nature (EU).

¥ European NGOÕs (e.g. CERI).

¥ Experience sharing experts of  count ries where

mit igat ion measures have been ef fect ively taken

and monitored.

¥ Engineering and const ruct ion companies involved.

¥ Romanian conservation NGOÕs and research institutes.

¥ Relevant  minist ries.

Figure 6.1

Proposed scheme for the realizat ion

of  the Romanian Carpathian

Ecological Network (RCEN) by main-

st reaming into policy, legislat ion

and society.
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ÒIf  you only knew how beaut iful my country isÓ

Nicolae Grigorescu (Romanian painter and poet , 1838-1907)



In the previous sect ions important  qualit y and 

spat ial precondit ions for a coherent  Romanian

Carpathian ecological network, based on large car-

nivores as umbrella species and ecological key

species, were mot ivated. To reiterate, the follow-

ing four interrelated goals, also known as the Four

CÕs, are considered fundamental to the success of

this w ilderness network, namely:

1. Recognize and rehabilitate or maintain the fun-

damental role of  top-down regulat ion by large

Carnivores.

2. Secure and preserve large and coherent  Core

habit at s, undist urbed by negat ive ant hro-

pogenic developments.

3. Secure and maintain Connect ivit y between core

areas according to the ecological needs of  focal

(or target ) species.

4. The cont inued Co-existence of  nature and peo-

ple in harmony, which is important  in light  of

the age-old nature sustaining t radit ional cul-

ture-nature relat ionships in Romania.

It  is recommended that  at  least  60% of  the current

large carnivore populat ions is protected in this net -

work. So there is much work to be done if  the

Romanian government  and nature advocates are

commit ted and collaborate closely. Here we pres-

ent  priorit y act ions and recommendat ions f or

improvement , to decisively start  implement ing the

vision of  a Romanian Carpathian Wilderness Park

set  in a grand ecological network.

5.1. Safeguarding connect ivity 

Safeguarding ecological linkages

As the Romanian Carpathian Range is essent ially

an exist ing ecological network, it  is vital to start

prot ect ing and possibly st rengt hen t he most  

vulnerable and ecologically important  ecological

net w ork component s. The ecological l inkages 

conduct ing w ildlife movements are the f irst  in line,

as they are soon going to be dissected by busy

t ransport  inf rast ructure. 
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A green bridge for the conduct ion of  wildlife to

the size of  red deer across a busy highway and

within a Natura 2000 area (The Veluwe) in the

eastern part  of  the Netherlands. This so-called

ÔcerviductÕ is shown short ly af ter it  was const ructed.

It  is now covered with shrub and high grass, allow-

ing f requent  sheltered passage of  red deer, roe

deer, wild boar, red fox and pine marten. Green

bridges opt imal for big ungulates like red deer are

at  least  50 metres wide. With a road density of  3.5

km/km2, the natural environment  in The

Netherlands is highly f ragmented, which can only

part ly be restored at  great  f inancial cost . Photo:

Henry Cormont , Rijkswaterstaat , Delf t , The

Netherlands.



Important  ecological linkages are located by map-

ping intensive w ildlife movement  pat terns. This

can be achieved by using more or less laborious t ra-

dit ional and modern w ildlife research techniques

such as snow t racking, tapping of  local knowledge,

telemet ry and photo t rapping. So far in this study

several important  linkages for priorit y protect ion

were located using mainly w ildlife dist ribut ion

data, landscape propert ies and modelling of  land-

scape permeabil i t y and human dist urbance

(Appendix 3 & 4). 

Further locat ion of  ecological linkages should be

invest igated as part  of  integrated land-use plan-

ning. Once located an ecological linkage should be

delineated and conf igured according to a design

plan providing a detailed approach for internal

and external nature management . The proper

dimensions and habitat  qualit y of  the linkage are

determined according to the dispersal needs of  tar-

get  or guiding species and resilience against  exter-

nal inf luences. A rule of  thumb is that  the longer

the divide is, and more intense disturbances are in

the surrounds, the more robust  the ecological link-

age should be; at  least  one kilomet re w ide when

the length of  the divide is more than a kilomet re.

This dimension is part icularly important  in case of

habitat  demanding and reclusive large carnivores

(bear and lynx) and herbivores (red deer). The

internal habitat  qualit y should be opt imized w ith

sizeable linear st rips and patches of  shrub and

dense forest  alternated w ith grassland, at  least

f unct ioning adequat ely as ref uges f or t arget

species. Enough refuge and space for the avoid-

ance between predators and humans is vital. Small

specialized target  species like but terf lies, amphib-

ians and rept iles require very specif ic habitat  qual-

it ies, which should be catered for, like special food

plants in the vegetat ion and a coherent  system of

pools. The deterrence of  negat ive outside inf lu-

ences may be needed, such as st ray dogs. Again, by

making ecological l inkages w ide enough such

problems can be countered.

A high priorit y area for ecological linkages is the

valley between the Apuseni Mountains and the

Southern Carpathian Range, where the 4th Pan-

European corridor is going to dissect  and create a

major barrier (see f igure 2.3 and Appendix 4).

Wherever roads and railways cut  through natural

areas tailored mit igat ion measures are required,

this is the subject  of  the next  paragraph.

Another example of  a green bridge, in the Bow

River Valley of  Banff  Nat ional Park, Canada.

Compared with the previous shown passage in the

Netherlands, this is a relat ively cheap and versat ile

const ruct ion. It  is used by black bear, grizzly bear,

coyote, wolf , mountain lion and wapit i. The same

set t ing can be envisaged somewhere in the

Carpathians.

Photo: Erwin van Maanen.

Avoidance, mit igat ion and compensat ion of  t rans-

port  inf rast ructure

The evidence that  t ransport  inf rast ructure impacts

negat ively to a high degree on large carnivore and

herbivore populat ions and their dist ribut ion is

overwhelming (read for instance Forman et  al.

2003). Although no stat ist ics are kept  the amount

of  w ildlife killed and rest ricted on the current

Romanian count ry road network is believed to be

quite low, but  expected to be major when intensi-

f ied w ith t raf f ic and to a large extent  replaced
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with highways. The planned t ransport  corridors go

right  t hrough important  w ildlif e areas in t he

Carpathians and connect ing divides. There are

steps to prevent  and sof ten the environmental

damage of  t ransport  inf rast ructure, which st ill

need to be applied in Romania. First ly, one should

avoid const ruct ing major t ransport  corr idors

through w ildlife hotspots. This is dif f icult  w ith

respect  t o t he current ly planned corridors in

Romania, so that  one must  resort  to mit igat ion. 

The impact  of  t ransport  corridors as ef fect ive barri-

ers and mortalit y sinks for w ildlife can be mit igat -

ed to a high degree by incorporat ing w ildlife

passages to cont inue the ecological linkage in

which they are located. There are several solut ions

that  can be applied according to target  species

requirements:

¥ A Ôgreen bridgeÕ (other names: w ildlife bridge,

ecoduct , cerviduct , ursiduct ) spanning across the

barrier, is a bridge designed w ith natural features

to allow opt imal w ildlife crossings.

¥ An ÔunderpassÕ or tunnel underneath a road or

railway, sized according to target  species.  A

viaduct  of  several meters w ide and high can be

used by small to large animals (e.g. red deer and

wolf ) and concrete tunnels by only small to mid-

sized animals up to the size of  a fox.

¥ A land bridge is usually a natural ridge that  is

tunnelled through, thus preserving a major land-

scape feature as part  of  the ecological linkage,

of ten the best  solut ion in mountainous or hilly

areas.

Where large populat ions of  w ildlife are at  stake, as

in Romania, it  is crucial to incorporate as many well

located and tailored w ildlife passages as possible.

This is also in the interest  of  t raf f ic safety, to avoid

potent ially lethal and expensive collisions w ith

large mammals. A generous instalment  of  w ildlife

passages w ill ensure high permeabilit y of  t ransport

corridors. As w ildlif e passages are cost ly t hey

should be located in places where they are most

ef fect ive, in bot t lenecks w ith high w ildlife move-

ments and as part  of  ecological linkages. Further-

more, they should cater for the target  species at

stake according to established road ecological and

ecological engineering principles (see for example

Forman et  al. 2003; Luell et  al. 2003; Van Bohemen

2005). The internet  provides numerous examples of

funct ioning const ruct ions for large carnivores and

herbivores, mainly t rialled in North America. The

pioneering work of  Dr. Anthony Clevenger and col-

leagues f rom the Western Transportat ion Inst itute

in Canada provides many highly relevant  insights in

this respect . 
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In Romania green bridges for large mammals

should be spaced no more than ten kilomet res

apart . For smaller animals the spacing of  passages

(e.g. badger tunnels) is maximally two kilomet res.

Many passages are also needed to account  for pos-

sible opportunist ic predat ion of  herbivores by

large carnivores at  green bridges and fences. In

Canada, for example, coyotes learned to t rap her-

bivores against  fences. Scent  marking on a green

bridge by f requent ly passing carnivores may deter

herbivores (Lit t le et  al. 2002). Hence a few green

bridges along long roads w ill not  suf f ice. 

A w ildlife passage is ideally located on t radit ional

w ildlife t rails or the most  at t ract ive crossover sites.

Carnivores, lynx and bear in part icular, prefer to

cross divides in places w it h adequat e cover

(Clevenger & Waltho 2000) on both sides of  the

barrier. Deer on the other hand prefer to cross

spaces they can overlook and where the chance of

surprise at tack by a carnivore is minimal. 

A lot  goes into the design and const ruct ion of

w ildlife passages and there are certain standards

for road safety and ecological funct ioning, as well

as (landscape) architectural considerat ions. Sturdy

wide green bridges on which the ecological link-

age can cont inue to the fullest  are preferable. 
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In the interest  of  wildlife protect ion, t raff ic safety

and minimizing insurance expenditure it  is essent ial

to incorporate many wildlife passages for large

mammals into RomaniaÕs new major t ransport

inf rast ructure. (Photo: Chuck Bart lebaugh)

Forested land bridge in the Harghita area. This

area is rich in brown bears, which can current ly st ill

move relat ively safely between forest  areas across

the quiet  main road at  night . If  this road becomes

part  of  a major t ransport  corridor, the land bridge

will be important  as ecological linkage. Photo:

Erwin van Maanen.



For green bridges to be ef fect ive for t raf f ic of  shy

animals like the red deer they must  be at  least  50

meters w ide, but  ideally they can be w ider. For

instance recent ly in Croat ia six green bridges of

120 met res w ide were const ructed for the target

species wolf  and bear, thanks to the large carnivore

conservat ion work of  Prof . Dr. Duro Huber of  the

Universit y of  Zagreb. Therefore there is consider-

able scope for Romanian conservat ion biologists in

collaborat ion w ith road engineers and landscape

architects to achieve similar or even bet ter feats.

Ideally w ildlife passages should be incorporated in

the design of  new inf rast ructure, to prevent  the

high addit ional costs of  embedding them af ter-

wards, of ten requiring major adjustments. As many

new roads and road improvements are in the

pipeline in Romania this is an important  recom-

mendat ion. Figure 5.1 provides a map w ith priorit y

locat ions for the f irst  green bridges in Romania, as

determined w ith the scout ing work in this study.

However, it  is important  that  more are incorporat -

ed once t radit ional w ildlife movements in the

Carpathian divides have been further invest igated,

a task for w ildlife managers. 

A 120 metre wide ÔursiductÕ in Croat ia 

(Photo: Prof . D. Huber, University of  Zagreb).

Beside major t ransport  corridors there is the accu-

mulat ive impact  of  increasing secondary road den-

sit y to counteract . Crossable secondary roads can

exert  a disproport ionate impact  on w ildlife when

compared to highly obst ruct ive highways. Wildlife

is more likely to cross more inf requent  t raf f ic on

secondary roads than the highly deterring highways

and thus w ildlife mortalit y on secondary roads can

be higher. It  is impossible to span secondary roads

with many green bridges and underpasses. A cheap-

er alternat ive is to apply warning signs and t raf f ic

calming (speed reduct ion) on road sect ions w ith

high w ildlife crossing. In addit ion w ildlife can be

funnelled to these crossings w ith fencing. The use

of  natural features is also cost  reducing, such as

making underpasses under bridges over rivers and

st reams, by including w ide banks.

A wapit i Ôphoto t rappedÕ whilst  crossing the green

bridge of  the Bow River Valley in Banff  Nat ional

Park in Canada. The top of  the bridge is openly

vegetated providing a clear view for crossing deer.

Photo courtesy of  Dr. A. Clevenger.

Avoidance is always the best  opt ion, so the expan-

sion of  secondary roads into remote w ilderness

areas should be limited, part icularly in core areas.

Roads into w ilderness areas bring negat ive forcing

factors like hunters and mass tourism, lethal and

disturbing to w ildlife. Roads should preferably lead

only to small recreat ional cent res and always cir-

cumvent  w ildlife refuges.
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5.2. Safeguarding large core areas and 
habitat  quality

Core area size, shape and conf igurat ion

The rest rict ion of  natural areas combined w ith

int ensif ying resource exploit at ion and urban

encroachment  in the surrounds w ill likely reduce

the carrying capacity for w ildlife and cause species

to w ithdraw; large carnivores and herbivores in

part icular. Reduced populat ions in too small and

isolated reserves are vulnerable to edge ef fects and

to high poaching, disease outbreak, f ire, f loods

and mismanagement  (Bengtsson et  al. 2003). Large

wilderness areas on the other hand cater for eco-

logical dynamics and disturbances, thus creat ing a

variety of  (cyclical succession) states w ithin the

ecosystem, to the benef it  of  biodiversit y and evolu-

t ion.

Warning signs for wolves crossing a road in Jasper

Nat ional Park, Canada. Photo: Erwin van Maanen.

Within the delineated protect ion zone we recom-

mend the designat ion of  large ecologically man-

aged core areas of  at  least  3500 km2, but  preferably

much larger (sect ion 3.7 and Chapter 4). The simple

model of  Diamond (f igure 3.2) can be of  guidance

in determining the proper conf igurat ion of  ecolog-

ical network components. As the Carpathian Range

is elongated and barriers (roads and human set t led

river valleys) dissect  it  most ly perpendicular, the

linear arrangement  of  core areas along the range

is unfavourable. It  is therefore bet ter to arrange

core areas in a close three-way or t riangular conf ig-

urat ion in the broader sect ions of  the range. This

will connect  three core areas w ith three ecological

linkages instead of  two core areas connected w ith

only one ecological l inkage. The gene f low

between core areas connected in a three-way

arrangement  is probably the best . Core areas in

three-way arrangement  can be designated around

urban and agricultural areas, w ith broad buf fer

zones in between. Such a system should be incor-

porated into a sound intersectoral land-use system. 

Internal habitat  quality and integrated nature

management

Not  only does the spat ial arrangement  and size of

core areas mat ter, but  also their internal habitat

qualit y. Large carnivore and herbivore densit ies in

the Carpathians are maintained through high pro-

duct ivit y and ecological diversif icat ion, which is to

a high degree reliant  on t radit ional extensive and

cyclical forest , agricultural and hunt ing manage-

ment  systems. Only by maintaining this ecological

state can a high carrying capacity for w ildlife be

maintained. Abandonment  of  t radit ional manage-

ment  pract ices is likely to result  in ecological shif t s.

Ways should be sought  to counteract  negat ive

changes, based on a holist ic understanding of  the

relat ive cont ribut ions of  interact ing agriculture,

forest ry and w ildlife to the maintenance of  the

Carpathian ecosystems.
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Figure 5.1

Map showing priority locat ions for green bridges

for large mammals on exist ing and planned major

roads and railways. The exact  posit ioning needs to

be determined according to animal movements

and lay of  the land.
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Figure 5.2

A range of  ecological values and targets for integrated conservat ion management  in the Romanian

Carpathians on the sub-regional or landscape-level with large carnivores as umbrella species. Core areas

should conserve landscape gradients f rom the alpine zone to whole st ream valleys, covering a wide spec-

t rum of  biodiversity.



Conserving landscape gradients 

Landscape gradients of ten harbour higher biodi-

versity by offering a conglomerate of  dif fering habi-

tats for specialized animals and plants. Mountains

in natural connect ion w ith low lands contain many

ecotones that  are used dif ferent ially during the

season by migrat ing w ildlife. For example, f rom

spring to autumn bears ut ilize changing food sources

between high and low areas of  the mountains. Red

deer also t radit ionally migrate between the high-

lands and low lands. It  is thus essent ial to conserve

broad ecotones in the Carpathians, f rom the alpine

zone down to the st ream and river valleys as gra-

phically illust rated in f igure 5.2. St ream and river

valleys are high on the list  for landscape restorat ion

and conservat ion as they have already undergone

considerable modif icat ion and are further threat -

ened by urban developments such as holiday houses

and resorts. 

5.3. Land privat izat ion and land use
planning

Land privat izat ion w ill very likely alter the current

natural state of  the Carpathians and can drive

habitat  f ragmentat ion and impoverishment  to the

exteme. Much of  the Carpathian land is current ly

sold off  for housing or land speculat ion by Romanian

or foreign ent repreneurs. Very lit t le to no land is

placed in the care of  proper stewards. Without  cor-

rect  enforced regulat ions and intersectoral land-use

planning the new landowners are expected to var-

iously break down the coherent  ecology of  the

Carpathians, which is a t ragedy of  the commons.

Beside returning lands to eligible heirs or selling it

of f , a great  deal of  the best  natural lands should be

set aside for nature, indeed as heritage for Romanian

and European society. 

Sustainable forest  and grassland management

Natural forests and grasslands are reliant  on coher-

ent  nature management  and w ise ut ilizat ion sys-

tems that  maintain biodiverse states. It  is great ly

feared that  the current  forest  privat izat ion w ill

result  in forests and grasslands that  are dif feren-

t ially managed and exploited to intensive levels.

This has also been the t rend in forest ry and agricul-

ture in Europe since the end of  the Second World

War. However, the t ide is now turning w ith many

EU governments increasingly devoted to develop-

ing nature areas in combinat ion w ith ecological

farming and forest ry, and Romania should follow

this new t rend. However, t radit ional agriculture

and forest ry cannot  be maintained w ithout  prof -

itable incent ives and w ithout  dedicated farmers. 

For forests it  is important  to prevent  illegal log-

ging, indust rial exploitat ion and mismanagement

by owners w ithout  ecological forest ry skills or for-

est  stewardship at t itude. In the past  the Carpa-

thian forests f lourished in large areas by the grace

of  a more or less coherent  and a relat ively exten-

sive state forest ry system. Ecologically sound use of

t he f orest s under supervision of  t he nat ional

forest ry service should be further developed and

according to environmental cert if icat ion like that

of  the Forest  Stewardship Council (FSC).   

For agriculture Romania could gain an important

stake in servicing the growing market  for organic

produce and perhaps promote excellent  opportu-

nit ies for people f rom all over Europe seeking a

career in organic farming and/or alternat ive living,

taking on the role of  nature stewards.

Land for nature purchase and conservat ion 

easement

It  would be ideal if  land is set  aside or purchased

for the ecological network like in many European

count ries but  new for Romania. As land in the

Carpathians is st ill relat ively cheap, there are excel-

lent  opportunit ies for philanthropic conservat ion

minded organizat ions to join hands and purchase

or lease vital components for the Carpathian eco-

logical network. Such organizat ions can operate as

so-called Ôland t rustsÕ. 
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In the United States 1500 non-prof it  and non-govern-

mental land t rusts operate (see ht tp://www.lta.org/).

They may protect  land through working w ith

landowners that  can either donate or sell so-called

Ôconservat ion easementsÕ, or by acquiring land out -

right  to maintain working farms and forests w ith

ecological values or w ilderness areas. A conserva-

t ion easement  (or conservat ion rest rict ion) is a

legal agreement  between a landowner and a land

t rust  that  permanent ly limits uses of  the land in

order to protect  it s ecological values. In Europe

such a system would be in accordance w ith EU

nature legislat ion (Habitat  and Bird Direct ives). It

allows a landowner to cont inue to posses the land,

make certain use of  it , and to sell it  or pass it  on to

heirs. When one donates a conservat ion easement

to a land t rust , some of  the rights associated w ith

the land are surrendered. For example, one might

give up the right  to build addit ional st ructures, but

retain the right  to grow certain crops. Future own-

ers also w ill be bound by the easementÕs terms,

which can include a nature management  pract ice,

as audited by the land t rust . Conservat ion ease-

ments of fer certain f lexibilit y. An easement  on

property containing species or habitats w ith high

conservat ion status might  prohibit  any develop-

ment , while on another property the ecological

values are such that  certain act ivit ies may be con-

t inued. An easement  may apply to just  a port ion of

the property and does not  need to have public

access. If  the donat ion benef it s society by perma-

nent ly protect ing important  conservat ion resources

they should be made tax-deduct ible as charitable

donat ions. In many European count ries organisa-

t ions similar to land t rusts operate and in addit ion

foundat ions which accumulate natural reserves

with sponsorship f rom the public. An example of

such a foundat ion is the Foundat ion for the protec-

t ion of  Natural Monuments (Vereniging Natuur-

monumenten) in The Netherlands, which owns 366

nature reserves (88.500 hectares) and is sponsored

by almost  one million members. 

A Ôland for Romanian natureÕ fund should be

established, w ith money for the purchase and sub-

sequent  management  of  conservat ion lands.

Funding can be raised f rom nat ional and interna-

t ional donat ions, taxes and subsidies. This fund can

be managed under the auspices of  an internat ion-

al f oundat ion or perhaps even t he European

Union. Funding is also necessary f or f urt her

research into proper management  and prof itable

sust ainable use of  t he Carpat hian nat ural

resources, to benef it  biodiversit y, t radit ional cul-

ture and local communit ies. 

It  is urgent  and crucial to f irst  obtain funding for

the purchase of  the priorit y ecological linkages and

const ruct ion of  green bridges that  w ill safeguard

animal movements.

Local t radit ional people play a vital role as stew-

ards for the ecological network. Photo: Erwin van

Maanen.

The importance of  intersectoral land-use planning

The haphazard and highly unregulated develop-

ments and exploitat ions current ly proceeding in

many places in the Romanian Carpathians exert  a

cumulat ive ecological impact  that  is hardly sur-

veyable. It  is clear that  modern intersectoral or

integrated land use planning needs to be adopted
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by Romania, up to western European standards

and by involving all important  sectors for land

management , water management , agricult ure,

forest ry, housing, t ransport  inf rast ructure, tourism,

indust ry and last  but  not  least  nature manage-

ment . This requires a highly concerted ef fort , cur-

rent ly insuff icient  to lacking. With respect  to nature

management , t here is as yet  no government

organizat ion in charge of  this sector in Romania. It

is highly recommended that  this sector is inst itu-

t ionalized in a minist ry and integrated w ith closely

related sectors like water management , agriculture

and forest ry. Only w ith new proper land-use plan-

ning and management  systems can the expected

adverse ef fect s of  privat izat ion and unbridled

exurban sprawl on nature values be curtailed; this

is fundamental.

The arrangement  of  an ecological network needs

to be harmonised w ith diverging socio-economic

interests. Due to the complexity of  administ rat ive

units and many opposing sectors in Romania, it s

achievement  is const rained. Land management

and environmental monitoring can be simplif ied

and more ef fect ive if  administ rat ive units are com-

bined and focus on solving common problems in

larger but  bet ter surveyable sub-regional units, for

instance at  the county level. Such management  units

should then be governed w ith less bureaucracy and

resource waste and bring more stakeholders toge-

ther to solve common problems in an integrated

fashion.

Without  integrated land-use management  t he 

l ikely unfolding scenario is t hat  unbridled or

unplanned developments at  the current  or higher

level w ill create ugly hotchpotch landscapes. These

stand in high cont rast  to the current  w idely dis-

persed rust ic set t lements w ith many t radit ional val-

ues against  the backdrop of  w ild mountains and

vast  expanses of  forests and f ields, which make

Romania so at t ract ive to foreign tourists. 

5.4. Ecological impact  assessment
In reading several environmental impact  assess-

ments it  became apparent  that  environmental

impact  assessment  falls great ly short  of  the mark in

Romania. It  is in fact  a requirement  of  democrat ic

civil society and ecological assessment  of  anthro-

pogenic act ivit ies and developments, including

many ef fects likely to culminate f rom land privat i-

sat ions, and is compulsory under the EU Birds and

Habitats Direct ive. Tremendous ef fort  is required

to advance this up to EU standards and to t rain

qualif ied personnel to perform it . 

5.5. Public aw areness, part icipat ion and
educat ion

At  the basis of  it  all is w idespread public support .

Romanian society in general is st ill rather indif fer-

ent  or ignorant  to the conservat ion needs for the

Carpathians and the environment . Symptomat ic, for

example, are the piles of  rubbish lef t  by recreat ion-

al users in many places. There is prevalent  disre-

spect  for environmental laws across all levels of

society. Enhanced environmental educat ion and

more media at tent ion to environmental problems

have the potent ial of  raising public awareness,
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Example of  an underpass for wildlife underneath 

a road in the Canadian Rockies. 
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goodwill and part icipat ion. Organised NGOs w ith

st rong voicing concern on environmental issues

and lobbying for bet ter environmental planning,

regulat ion and protect ion are st ill to emerge in

force.

A grizzly bear on the green bridge of  the Bow

River Valley in Banff  Nat ional Park in Canada.

Photo courtesy of  Dr. A. Clevenger.

Without  a collaborat ing force of  polit icians, scien-

t ists, jurists, natural resource managers, journalists

and teachers devoted to environmental protect ion

and conservat ion in Romania, mat ters w ill not

improve. The current  curricula of  (technical) col-

leges and universit ies in Romania do not  cater for

such a force, but  st ick to the in many respects out -

dated ut ilitarian system. There is a great  need to

t rain and empower many specialized professionals

in modern science and technology and in the judi-

cial and social disciplines to balance the main cur-

rent  might  of  ent repreneurs, many of  whom are

careless or even disrespect ful of  the environment ,

and to stop the nat ional brain drain. Cross-cut t ing

specialists are needed w ithin the corresponding

f ields of  environment , (conservat ion) ecology, agri-

culture, forest ry, sociology and land and water

management . Wit hout  t his int el l igent sia l i t t le

stands in the way of  the current  negat ive develop-

ments and there is no manpower essent ial for the

achievement  of  the sustainable ecological network

or ÔCarpathian Wilderness ParkÕ w ith economic

prof itabilit y. The intent ion to improve this situa-

t ion by the Transylvanian Universit y in Brasov is

encouraging, but  needs great  impulse and support .

Rural people in the Carpathians can play a vital

role as stewards and their support  for the ecologi-

cal network is crucial. A code of  ethics, also known

as the ÔLaw of  the MountainsÕ, inst illed respect  for

nature in count ry folk in the past . This is nowadays

fading and should be revitalized. To raise enthusi-

asm and part icipat ion in stewardship of  the eco-

logical network and sustainable land use, rural

communit ies should be informed and consulted

through public seminars and workshops. These

should provide important  f eedback f rom con-

cerned people on the solving of  specif ic ecological

issues, to be tackled in integrated and socially sen-

sit ive land management  plans. 

The general public can gain appreciat ion and pro-

duce proponents for the ecological network through

school projects, newspaper and magazine art icles,

special publicat ions (e.g. natural history books and

nature guides) and television documentaries. As a

start  a pamphlet  and poster on the importance of

safeguarding the Carpathian ecological network

have been produced in this project .

Traff ic calming for bears on the Trans-Canada

Highway through Glacier Nat ional Park (Brit ish

Columbia, Canada). Photo: Erwin van Maanen.
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5.6. Managing tourism and recreat ion
The Romanian Carpathian ecological network or

ÔWilderness ParkÕ would be a great  at t ract ion for

green and cultural tourism. Well-regulated and

carefully zoned recreat ion can certainly take place

within core areas, but  should not  in ecological link-

ages. Ecologically sound tourism is important  in

order to gain w idespread conservat ion support

and provide revenues for local communit ies. The

network should cater great ly for people who enjoy

the outdoors w ith great  respect  for nature. The

at t ract iveness or fun of  the network can be en-

hanced by a myriad of  facilit ies and act ivit ies

including: w ildlife observat ion sites or t rails, f ish-

ing spots, hiking t rails, camp sites, health resorts,

visitor informat ion cent res or museums, restau-

rants, ext reme sports, cultural fest ivit ies, rust ic

hotels, living-w ith-farmers, art  or craf t  workshops,

religious workshops, team-building, st ress thera-

pies, local produce and handicraf ts markets. When

properly zoned or located these are ecologically

compat ible businesses. Much is possible as long as

it  is not  overdone and occurs w ithout  impact ing

wildlife and vegetat ion. Highly impact ing mass

tourism facilit ies, like ski resorts, should not  be

within the network. The revenues gained f rom

eco-tourism should broadly support  communit ies

of  nature stewards and part ly f low into a fund for

nature management  of  the network. Inspirat ion

can be taken f rom the management  of  the great

nat ional parks around the world. 

A family of  wolves on the green bridge of  the Bow

River Valley in Banff  Nat ional Park in Canada.

Photo courtesy of  Dr. A. Clevenger.

5.7. Sustainable use opt ions
The scarcit y of  almost  untamed w ilderness and old

t radit ions in Europe implies t hat  Romania is

endowed with great  natural and cultural assets.

When w isely managed in an ecosystem-based way

and w ith certain respect  for the endeavours of

rural people these assets can quite certainly pro-

vide considerable revenues. It  may well be that  the

revenues are higher and more sustainable than

those f rom current  haphazard and hit -and-run

developments, which benef it  most ly a wealthy few.

Substant iat ing research is needed on w ise and eco-

logically sound ut ilizat ion of  Carpathian natural

resources with the involvement  of  all relevant  stake-

holders.
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The densely forested hills of  Maramures, one of

the least  populated regions in the Carpathians,

located in the northern part  against  the border

with Ukraine. Here t rue wildness and peculiar old

t radit ions in highly picturesque villages and special

monasteries can be experienced to the fullest .

Photo: Peter SŸrth.



Already the Carpathians and t radit ional use are

known to of fer a range of  ready and potent ial nat -

ural goods and services to society, including:

¥ Fibres, fabrics, resins, dyes, medicinal plants,

f lowers, fodder, mushrooms, honey, f ruit  syrups,

furniture, wood carvings, game, f ish, Christmas

t rees and mineral water. 

¥ Culinary dairy products organically produced.

¥ Ecosystem services like the supply of  clean f resh

air and clean water, regulat ion of  water f low

(f lood cont rol) and the storage of  carbon diox-

ide against  global warming.

¥ Energy through environmentally tailored hydro-

elect ric and w ind power generat ion.

¥ A source for scient if ic knowledge, art ist ic inspi-

rat ion and w isdom.

5.8. Ecological informat ion 
Despit e t he recognit ion t hat  t he Romanian

Carpathians are biodiverse, the actual dist ribut ion

and conservat ion status of  many species and habi-

tat  t ypes is insuf f icient ly known or poorly docu-

mented. Modern insights into important  ecological

processes and states are also lacking. Only the var-

iously est imated numbers of  t ypical game species

across most  of  the 2148 hunt ing units are regis-

tered by the authorit ies. To establish an ecological

network that  ef fect ively conserves landscape and

biological diversit y, the collect ion of  informat ion

relevant  to conservat ion instead of  only est imat ing

game species surplus, is vital. Systemat ic invento-

ries of  the extent  and qualit y of  habitat  t ypes and

species and a greater understanding of  the cultur-

al and ecological relat ionships are therefore neces-

sary. This however depends on skilled manpower

and good collaborat ion between key experts and

managers, current ly lacking. 

The monitoring of  w ildlife should be improved

according to modern scient if ic standards and data

cent rally managed and f reely accessible. This is also

in the interest  of  ef fectuat ing EU nature legisla-

t ion.

Habituated mother bear with four cubs feeding on

garbage in the suburb of  Racadau on the f ringe of

Brasov. Habituat ion of  bears to human society is

highly undesirable and may lead to conf licts. The

key to solving this issue is proper garbage manage-

ment . Photo courtesy of  nature photographer

Mart ijn de Jonge (www.mart ijndejonge.nl).
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5.9. Transboundary cooperat ion 
The Romanian Carpathians are part  of  a greater

range spanning all the way to the Alps and there

are direct  ecological relat ions w ith neighbouring

states, for instance surplus wolves and lynx emi-

grat ing to Serbia. Romania has started preliminary

discussions on solving common nature conserva-

t ion issues w ith Bulgaria, Ukraine, Hungary and

Serbia, including the connect ing of  ecological net -

w orks across borders and ecological ly sound 

planning of  developments such as t ransport  inf ra-

st ructure. This requires considerable impulse to

lead to decisive act ions.

There is a great  interdependency between large

carnivores and herbivores and the biodiverse

ecosystems of  forests and grasslands in the

Romanian Carpathians, held in great  esteem by 

t radit ional rural pract ices. This should be cherished

for European society. 

Safeguarding the Carpathian ecological netw ork 89



Onychomphus forcipatus. Photo: Erwin van Maanen.
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The story of  large carnivores in Romania is remark-

able. Owing to the high ecological product ivit y

and t he great  chunk of  relat ively unspoiled

Carpathians w ithin it s borders, Romania is one of

the few count ries in Europe where bear, wolf  and

lynx roam in unusually high numbers together w ith

a range of  abundant  prey species, to a high degree

st imulated by t radit ional agriculture and act ive

wildlife management . 

Below we highlight  aspects of  the biology and

ecology of  the three carnivores, most  of  which are

relevant  to their umbrella and/or keystone funct ion

for the Romanian Carpathian Ecological Network. 

The grey w olf  (Lupul)

Female wolf . Photo: Erwin van Maanen.

Populat ion

In Romania the grey wolf  (Canis lupus) has survived

against  many odds in remote areas of  the count ry.

The of f icial est imate of  the current  wolf  popula-

t ion in Romania is 2750 animals. This is very high

when compared to recent  est imates for other Carpa-

thian count ries: Poland (250 animals), Slovakia (300-

450), Ukraine (350) and a handful of  animals in the

Czech Republic. The Romanian populat ion repre-

sents about  40% of  the total European populat ion.

Only Spain (1500-2000) and Greece (500) support

other sizeable populat ions in Europe, not  count ing

the immense populat ions of  Russia and the

Caucasus. The Romanian populat ion accounts for

almost  2% of  the est imated World wolf  populat ion.

Habitat

Wolves are eurytopic but  in Romania they reside

mainly in highly natural montane to low land

forests w ith semi-open areas. Wolf  presence in an

area can be predicted using the follow ing terrain

and habitat  characterist ics, used by ICAS as so-

called Ôhabitat  diagnosis keysÕ:

¥ Relief Ð hill sides w ith a mult itude of  cavern pro-

viding rocks and clif f s or erosive format ions w ith

deep gullyÕs covering at  least  10-20% of  the area.

¥ Forest  cover Ð For wolves that  live in montane

forests t ree cover should be at  least  60% of  the

area, w ith a minimum area of  200 km2 to support

at  least  one pack. At  least  20% of  the forest

should be mature to aging. Alternat ion of  w ith

semi-natural grasslands and st reams (at  least  10%

of  the area) is highly favourable. 

¥ Prey availabilit y Ð Red deer is a chief  prey species

and should be present  in a density greater than

10 animals per 10 km2. There should also be an

abundance of  other prey species, including roe

deer, w ild boar and middle-sized to small animals

like the hare. 

APPENDIX 1
Large carnivore prof iles
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¥ Human act ivit y and related factors Ð Sheep, other

livestock and dogs occasionally supplement  the

natural diet  and are readily caught  when encoun-

tered unprotected on the edge of  the forest  and

also close to villages. The other side of  the coin is

that  feral dogs can bring rabies to wolves and

livestock depredat ion can fuel human versus wolf

conf lict . Wolves also undesirably prof it  f rom scav-

enging at  garbage dumps and open of fal at  abat -

toirs and chicken farms. Another negat ive factor

is that  increasing roads in remote forested areas

bring wolves w ithin range of  hunters and dis-

turbing factors like mass recreat ion. Busy roads

can be lethal to wolves that  occasionally dare to

cross, as at  least  one t raf f ic vict im during this

study showed. Ecologically sound f orest ry is

favourable to the wolf  in cont rast  to largely

det rimental indust rial forest ry.

Figure A1.1

Wolf  dist ribut ion and reported numbers per hunt -

ing unit  in Romania in 2003. Source: Romanian

Minist ry of  Agriculture, Forest ry and Rural

Development .

Dist ribut ion

Wolves occur w idely across t he Romanian

Carpathians (f igure A1.1). In the old days the wolf

was even more w idespread in Romania. It s dist ribu-

t ion probably coincided w ith the seasonal (alt itudi-

nal) movements of  important  prey animals like the

red deer, not  to ment ion the great  sheep f locks of

the t ranshumance. Af ter World War II wolves were

regarded as abundant , and in 1955 livestock and

game depredat ion by wolves became an issue. The

government  consequent ly sponsored a vermin con-

t rol campaign. Intensive hunt ing, t rapping and
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pup killing followed. Poisoning of  wolves became a

standard pract ice, w ith the side-ef fect  of  killing

various other mammalian and avian scavengers

(e.g. vultures, golden eagle). By the late sixt ies

wolves were severely reduced and had completely

disappeared f rom the low lands, where jackals then

got  f ree play and are fairly common today w ith

about  a 1000 jackals recent ly reported (E. Popescu,

pers. com.). Under the Ceausescu regime hunt ing

was rest ricted to the few elite, and thus the wolf

was able to recover, no longer being hunted

int ensely by peasant  f olk as in t he previous

decades. Wolves nowadays primarily inhabit  the

dense and steep montane forests and the dividing

hilly expanses w ith relat ively low human occupa-

t ion and sparsely dissected by secondary roads and

t racks. Although occasionally reported, they are

pract ically absent  in the more intensely cult ivated

lowlands of  Romania. They are incidentally not iced

in the low lands of  the eastern part  of  the count ry,

for instance along the Prut  River and in the

Danube Delta, and occasionally in the Romanian

plain around Bucharest . Mobile wolves can cover

large distances in a short  t ime, able to cross large

expanses of  unsuitable habitat , (e.g. see Vali• re et

al. 2003). The maximum reported dispersal distance

in Europe is 886 km (Boitani 2000). It  is thus likely

that  wolves venture far into low land areas mainly

as dispersing sub-adult  individuals, occasionally

establishing loose small packs which are probably

quickly eradicated when discovered by shepherds

or poachers. Wolves are not  naturally limited to

the mountains and can actually occupy a w ide

range of  landscapes in Europe, including semi-

deserts, steppes, wet lands, forested river f lood-

plains and taigas. They can even survive in quiet

corners of  highly cult ivated landscapes, such as in

the glow ing grain belts of  Cast illa-Leon in the

northern part  of  Spain near Madrid, or the military

pract ice zone of  Muskau heath of  northern Saxony

in Germany (Stoepel 2004). They are in fact  the

most  adapt ive and opportunist ic of  EuropeÕs large

carnivores. Suit able habit at  can be anyw here

where human interference and persecut ion is low

and where water availabilit y, prey and carcass base

and cover is high enough.

Aspects of  w olf  biology

A pack of  wolves const itutes at  least  a dominant

mat ing pair - a leading alpha male and alpha

female - and can maximally include up to ten sons

and daughters of  several ages. The social bonds

within the pack are hierarchical and st rong (Derix

1994). Members of ten hunt  cooperat ively. The

average pack size in Romania is 5.5 animals. A wolf

lit ter can contain 1 to 11 pups and generally a pack

cares for one lit ter. Wolf  density is signif icant ly cor-

related w ith prey abundance or availabilit y. Low

prey capture can rest rict  territories and limit  pack

size by the forcing away of  young maturing ani-

mals. Outcasts may remain for a t ime on the bor-

ders of  their natal territory or disperse direct ly far

away to establish their own pack. Packs demarcate

their area and show group st rength w ith howling

at  special rendezvous-sites or at  a kill. Territory

boundaries are regularly pat rolled and certain

spots demarcated w ith scent -marking (urine and

scats) to warn and deter int ruders. Figure A1.2

shows the ranging of  six wolf  packs near Brasov,

determined w ith telemet ry by Peter SŸrth. The size

of  these packs varied f rom 2 to 9 individuals. Their

average range was 170 km2; the minimum range

was approx. 120 km2 and maximum range approx.

250 km2. These ranges are very small when com-

pared to wolf  ranging in boreal and sub-arct ic

habitats, where a pack can pat rol up to several

thousand square kilomet res. 
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Figure A1.2

Results of  telemetry studies of  wolf  pack home

ranging near Brasov in 1998-2001 (ICAS, unpub-

lished).

Food

A w ide range and abundance of  w ild prey is avail-

able to wolves in the forests of  Romania. Red deer,

roe deer and w ild boar present  the staple diet , fol-

lowed by smaller animals ranging f rom hare to

mice, and also including smaller carnivores like the

red fox. Given the opportunity domest ic animals

including sheep and dogs are readily taken, but

part icularly in areas where w ild ungulates are

scarce and persecut ion is high. Meat  is supplement -

ed w ith vegetables and f ruit s. 

Relat ion w ith humans

In Romania wolves of ten venture close to human

set t lements, especially in autumn and w inter when

packs can cooperat ively hunt  w ild ungulates, dogs

and livestock in the lower forest  f ringes and right

onto the edge of  farms. They are master in avoid-

ing humans and of ten venture unseen into towns.

Several years ago, the BBC f ilmed the night ly out -

ings of  a radio-collared female wolf  named Timis.

As member of  a small pack she occupied a den

underneath some rocks in a hillside quite close to

the busy road next  to a railway f rom Brasov to

Bucharest , just  south of  Brasov. Wounded on one

leg she would limp along the railway, passing

through drainage ditches and quickly across roads,

but  avoiding underpasses. Her night ly journeys led

her right  through the outer southern suburb of

Brasov, to reach f ields w ith a garbage dump where

she hunted small mammals (hares, rats) and scav-

enged on lef tovers to feed her 10 cubs. She would

even pass humans unnot iced in the morning rush

hour, taken for a dog w ith a collar. She was not  the

only wolf  in the area. The f ields w ith shepherd
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camps on the southern edge of  Brasov were f re-

quent ly visited by wolves f rom packs near the town

(Peter SŸrth). Nowadays wolf  visit s to the area are

probably limited by the expanding shopping mall

and car showrooms. There are more stories of

wolves roaming around set t lements near Brasov

(pers. comm. Peter SŸrth). In the Bran area a wolf

pack occupied a den about  one kilomet re f rom the

village of  Simon. This pack visited houses in the sur-

rounds almost  every night . A radio collared wolf

called Leassa f rom this pack was even found hiding

just  100 meters f rom a farm during the day. The

pack killed 150 dogs in the area during one year!  In

ot her places in Europe similar behaviour is

observed, for instance in Abruzzo, Italy. Despite

their age long persecut ion, wolves in Europe,

Russia and the Caucasus have a remarkable toler-

ance toward humans. 

Roe deer doe killed by wolves. 

Photo: ICAS Wildlife Unit .

Conf licts between wolves and humans st ill arise in

the Carpathians, varying in seriousness. In areas

with many wolves and great  sheep f locks, interac-

t ions are inevitable. Only proven livestock depre-

dat ion is compensated through a nat ional scheme

supervised by t he hunt ing unit  administ rat or.

Mainly sheep or goats are sporadically killed by

wolves, most  of ten at  night  in late summer and

autumn. Shepherd camps w ithout  proper protec-

t ion can provide easy picking for both wolf  and

bear. Prevent ion by deterrence is the best  solut ion

against  predat ion. Large f ierce (special breed)

shepherd dogs w ith sharp collars are used to guard

f locks against  wolf  at tack. Guarding livestock w ith

elect ric fencing is also a good modern method, but

is st ill largely applied experimentally and thus not

yet  w idely available or accepted by Romanian

shepherds.

The Romanian public at t itude toward the wolf

varies between sympathet ic, neut ral indif ference

to complete aversion. Through centuries of  co-exis-

tence, the wolf  is accepted to a high degree by

count ry folk, as long as livestock predat ion is w ith-

in reasonable limit . The wolf  is ÔprotectedÕ in

Romania but  may nevertheless be hunted accord-

ing to a yearly set  quota during a 5.5 month sea-

son. For example, in 2003 thirt y wolves were

legally shot . Special hunt ing permits can be issued

in areas where wolves predate overly on livestock.

Poaching of  w olves is rarely regist ered and

believed by the authorit ies not  to have great

impact .
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The wolf  suffered relent less persecut ion in the

past , but  maintained a st ronghold in the vast

forests of  Romania. Today hunt ing pressure is much

less, reduced to the killing of  ÔnuisanceÕ animals

and pleasure hunt ing of  a set  quota of  animals.

Eventually Ôwolf  watchingÕ can bring more income

than the undesirable killing of  large carnivores.

Threats and conservat ion

A major threat  to the wolf  across the Carpathians

is habitat  loss and f ragmentat ion through develop-

ment  of  busy t ransport  inf rast ructure and urban

expansion. Habitat  deteriorat ion through intensive

forest ry, declining w ild prey populat ions through

poaching and other human impacts, and high level

persecut ion can also hamper the species. The rela-

t ive cont ribut ion of  dif ferent  mortalit y factors for

the wolf  in Romania is not  well documented.

However a good account  of  wolf  mortalit y in

Eastern Europe is provided by Huber et  al. (2002),

updated by ÔConservat ion and Management  of

Wolves in Croat iaÕ in 2004. Of  a total of  115 dead

wolves recovered in Croat ia during 1986-2004,

84% died as a result  of  human act ivit y, w ith 56%

due to persecut ion and 28% due to t raf f ic. The

ot her mort al i t y w as due t o 6%  rabies, 9%

unknown natural cause, 7% disease other than

rabies and 2% due to int raspecif ic conf lict . In

Romania only one dead wolf  due to t raf f ic was

reported during this study.

It  is a shame that  many Romanian hunters st ill

argue that  wolves overly predate on game and

livestock, regarding wolves as enemy and compet i-

tor. This is cont rary to the general consensus of

many ecologists studying wolves around the world:

carnivore populat ions are kept  in check by prey

availabilit y. Wolves only regulate or limit  prey pop-

ulat ions to a certain level (Mech & Boitani 2003),

depending on prey availabilit y. In product ive areas

with high ungulate densit ies, the predat ion pres-

sure by wolves is usually a f ract ion of  the total

ungulate mortalit y. Only at  low ungulate density,

f or instance due t o human int erf erence (e.g.

poaching), can predat ion pressure become signif i-

cant . Also, when packs are scat tered by the killing

of  the leaders the disbanded members can resort

to excessive raids on livestock. In the natural situa-

t ion wolves help to maintain healthy ungulate

populat ions and thus prime game reserves. In the

words of  a w ise Romanian hunter who understood

this relat ionship: ÒWolves keep game populat ions

vigorousÓ.

In Romania wolves can be shot  in organised t rips

f rom September t ill March, by drive hunt  or shoot -

ing of  animals at t racted w ith bait  f rom a hide.

The wolf  benef it s great ly f rom full protect ion in

large interconnected expanses of  suitable habitat ,

where it  can keep out  of  conf lict  w ith human inter-

ests and fulf il it s ecology interact ive role. 
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Protect ion status of  the w olf  in Europe

According to the IUCN-World Conservat ion UnionÕs

1996 Red List , the wolf  is to be t reated as a Ôvulner-

able speciesÕ. It  is listed as a Ôst rict ly protected

speciesÕ on Appendix II of  the Bern Convent ion of

t he Council  of  Europe, also know n as t he

Convent ion on t he Conservat ion of  European

Wildlife and Natural Habitats (issue 19.09.1979).

This agreement  was rat if ied by Romania in 1993

and published in the ÔMonitorul Of icialÕ as Law

13/2/1993. The wolf  is also listed on Annex II and IV

of  the EU Habitats Direct ive or Conservat ion of

Natural Habitats and of  Wild Fauna and Flora

(issue 92/43 of  21.5.1992). According to this agree-

ment  EU member states should take appropriate

measures to ensure full protect ion of  the species

and it s habitat . Special conservat ion measures are

provided in t he wolf  act ion plan f or Europe

(Boitani 2000), and should work through a nat ion-

al act ion plan, current ly being prepared. The

Habitat  Direct ive Annex II list ing also implicates

that  Special Areas of  Conservat ion (SACs) should be

designated for the wolf  as part  of  the Natura 2000

constellat ion of  protected areas. The Annex IV list -

ing applies to Òanimal and plant  species of  commu-

nit y int erest  in need of  st r ict  prot ect ionÓ

throughout  the count ry. According to EU legisla-

t ion wolves may only be killed when public safety

or high economic interests are t ruly at  stake. 

Although the Romanian wolf  populat ion should

benef it  f rom European conservat ion legislat ion,

ef fect ive protect ion w ill largely depend on w ide-

spread public goodwill, image improvement  and

adequate protect ion and compensat ion against

livestock depredat ion. Large-scale, prey-rich and

undisturbed remote habitats for wolves should be

set  aside. The importance of  the Romanian wolf

populat ion as vital stock for the European wolf

populat ion should be fully appreciated and fos-

tered by the Romanian government . 

Further reading

Further reading on the biology, ecology and con-

servat ion management  of  the wolf  is recommend-

ed in Mech (1974), Mech (1981), Okarma (2000),

M ech & Boit ani (2003), Boit ani (2000), and

MacDonald et  al. (2004).

The European brow n bear (Ursul)

Populat ion

Brown bears (Ursus arctos) reign in the Carpathians

since prehistoric t imes, and once lived alongside

the even greater cave bear. The Carpathian brown

bear populat ion current ly amounts to about  8100

bears and it s bulk is spread over Slovakia, Poland,

Ukraine and Romania. Af ter the great  Russian pop-

ulat ion this is the second largest  bear populat ion

of  Europe (Swenson et  al. 2000), followed by the

Scandinavian populat ion. In pockets elsewhere in

Europe the numbers vary f rom a few to tens of

individuals. For the Carpathians three subpopula-

t ions are recognized: a Northern Slovakian popula-

t ion, a Southern Romanian populat ion and a

separate Apuseni populat ion (Zedrosser et  al.

2001).

Brown bears, a mother with two cubs, in the t ruly

wild Greater Caucasus Range (Georgia). Photo

courtesy of  Alexander Gavasheleshvili, Georgian

Center for Conservat ion of  Wildlife (GCCW).
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The Romanian brown bear populat ion in 2003 was

est imated at  an astounding 4350 individuals, main-

ly conf ined t o t he Apuseni and sout hern

Carpathian mountains. This populat ion represents

about  35% of  the European populat ion west  of

Russia. This number is close to the maximal nat ion-

al carrying capacity est imated at  4500 animals,

although an incredible 8800 bears was reported for

1988!  The highest  densit ies are found in the coun-

t ies of  Brasov, Harghita, Covasna, Vrancea, Sibiu

and Arges. One cannot  help to think that  the pop-

ulat ions are overest imated, also mot ivated by the

apparent  inconsist encies of  monit oring across

many hunt ing units, most  of  which are as big as the

maximum male bear t err i t ory in Romania.

Nevertheless w ith an arbit rary error margin of

25%, the populat ion is st ill substant ial. Bears t ruly

are except ionally common in Romania because

they are act ively managed for hunt ing, as is most

ot her w ildl i f e. This reached absurdit y in t he

Ceausescu era. Ceausescu was keen on except ional-

ly large bears, which he sized using a measuring

rod along a hanging carcass before shoot ing them

in t rophy compet it ion w it h t he president  of

Bulgaria. Af t er t he revolut ion t he populat ion

dropped close to the current  level, probably due to

increased poaching, reduced supplementary feed-

ing and culling through t rophy hunt ing. 

Habitat

Bears in Romania prefer habitats w ith the follow-

ing features:

¥ Relief Ð Steep slopes w ith cavy rock format ions

and gorges covering at  least  10-20% of  the area,

providing daily refuge and dens for hibernat ion

and breeding.

¥ Forest  cover Ð Opt imal habitat  is provided by

mature to aged forests covering at  least  70% of  a

large area, w ith suf f icient  shelter and hideouts

provided by dense forest , shrubs, fallen t rees,

gullies and gorges. There is no real preference for

forest  composit ion in terms of  the predominance

of  spruce or broad-leaved t rees. Highly natural

forest  should be combined w ith patches of  reju-

venat ing forest , glades and st reams that  provide

a mult itude of  dif ferent  foods variously through-

out  the summer months, and f resh water. 

¥ Food availabilit y Ð Bears are chief ly omnivorous

and kill w ild ungulates only on occasion. They

scavenge readily on carcasses. As bears eat  them-

selves to high obesity (hyperphagia) during the

summer season, there should be a cont inuous

abundance and variety of  food available. High

protein foods consist  of  ungulates, middle-sized

to small animals, ground-nest ing birds (eggs),

beet les (grubs) and colonies of  red forest  ant ,

bees and wasps. The vegetable diet  consists of

f resh leaves, mosses, fungi, nuts, berries, f ruit s,

herbs and grasses. Hence the forests need to be

highly product ive, as they are to a high degree

on the predominant ly rich clay and limy soils in

the Carpathians. Nat ive f ruit  t rees like crab

apple, common pear and myrobalan plum add

enormous value to the habitat , as do crops (corn)

and orchards especially maintained for w ildlife. A

combinat ion of  common beech, chestnut , hazel

and sessile oak provides hard mast  in autumn,

required for the f inal fat tening for hibernat ion.

¥ Human act ivit y and related factors Ð Easy to catch

livestock supplements the natural diet  of  brown

bears. They benef it  to a certain extent  f rom

extensive and rotated grazing by livestock, main-

taining meadows w ith cont inuous regrowth of

nut rit ious grasses and herbs. Within maturing

forests extensive forest ry by select ive cut t ing and

small scale clear-cut t ing w ithout  soil disturbance

can be benef icial to bears, st imulat ing herbal and

sapling growth (Nielsen et  al. 2004). Generally

not  f avourable are roads in t he mountains.

Depending on density and intensity of  use, roads
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provide bet ter access to hunters, bring more dis-

turbances through recreat ion and st imulate the

invasion of  holiday homes and hotels. Bears are

normally reluctant  to cross roads w ith moderate

to high t raf f ic volume. Quiet  roads on the other

hand provide herbs and berries in the sunny road

verges, which may at t ract  bears. Bears are highly

at t racted to open garbage and other concent rat -

ed f ood sources around human set t lements,

which is highly undesirable as it  can lead to nui-

sance bears through habituat ion (see below).

Dist ribut ion

In Romania 85% of  the total bear populat ion

resides well into the more remote forested mon-

tane areas, w ith the remaining 15% roaming in the

outer foothills and connect ing low lands (f igure

A1.3). The cult ivated low lands beyond are pract i-

cally devoid of  bears. The highest  densit ies occur in

the ÔelbowÕ of  the Romanian Carpathians, where

the dist ribut ion is almost  cont inuous in large and

highly cont iguous forests, like in the spruce cov-

ered county of  Harghita. The populat ion (around

275 animals) of  the Apuseni Mountains is more or

less isolated f rom the populat ions in the main range.

About  29% of  RomaniaÕs landmass is occupied by

bears.
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Aspects of  brow n bear biology

The biology and ecology of  bears is well-studied in

Romania and especially for the purpose of  hunt ing

management  or cynerget ics (Quammen 2003).

Bears hibernate through the long and cold Roma-

nian Carpathian w inters. Their w inter and mater-

nit y dens are most ly located in caves in remote and

steep forested hillsides, and to a lesser extent  in

ground hollows, for instance underneath the root

system of  a large fallen t ree.

As soon as bears awake in early spring they start

feeding intensively to quickly replenish their meta-

bolized body fats. From late summer to late autumn

they must  feed cont inuously unt il an obese state is

reached to sleep through next  hibernat ion. 

The variety of  nut rit ious food available in the pro-

duct ive temperate forests of  Romania allows bears

to at tain high populat ion densit ies in relat ive har-

mony. This is in cont rast  to the cold boreal forests

of  the far north, where bears need to defend and

forage in much larger territories to obtain the

same nut r i t ion. The average densit y in t he

Romanian Carpathians is est imated at  one bear per

10 km2. In some areas where condit ions are over-

opt imal (i.e. w ith food supplementat ion), the den-

sit y can reportedly be up to f ive bears per 10 km2!

This is very except ional and involves bears congre-

gat ing peacefully in areas where a lot  of  food is on

of fer, such as orchards, garbage dumps and feed-

ing stat ions. Worldw ide the home ranges of  male

and female brown bears can vary considerably in

size (up to nine-fold), w ith of ten huge home

ranges reported in northern Scandinavia, Siberia

and northern Canada. Several female territories

are contained in the of ten much large territory of

a male, so that  the male can maximize his repro-

duct ive potent ial. As females are usually sexually

recept ive once every three years, it  pays to have

females in dif ferent  maternity stages. In Romania

brown bear home ranges are quite small. The est i-

mated maximum home ranges needed for male

and female bears in the Romanian Carpathians are

respect ively 200 km2 and 50 km2.

Inside a bear winter den with view to the ent rance

just  outside Piat ra Craiului nat ional park.

Protect ion of  areas with secluded undisturbed cav-

erns is of  paramount  importance to bear conserva-

t ion. Photo: Erwin van Maanen.

A female brown bear (sow) delivers 2-5 cubs. Bear

fecundity and cub survival in Romania is very high

because of  the abundance of  natural food and addi-

t ional feed provided by humans. Lit ters of  3-4 cubs

are pract ically the norm. The cubs stay w ith their

mother unt il they reach sexual maturit y at  age

three or four. Young males then of ten disperse far

away f rom their fatherÕs territory in search for their

own. Females of ten stay w ithin or close to their

114 Appendix 1   Large carnivore prof iles



motherÕs territory. Dispersal in bears is an important

process to consider for the requirements of  an ecolo-

gical network. Young males need to disperse to areas

without too many other males competing for females.

If  an area is overcrowded with young males int ra-

specif ic conf licts arise, and livestock predat ion and

even aggressiveness toward humans may increase.

In core areas with adequate carrying capacities

brown bears do not usually pose much of a problem.

Food

The l i f e of  a bear revolves around f eeding.

Although bears are well-equipped to be prime car-

nivores, they are not  st rict ly f lesh-eat ing. A deter-

mined bear can kill an animal up to the size of  a

bull. During the summer months bears exploit

mainly f ruit s, berries and the f resh shoots and

roots of  shrubs, herbs and grasses. This vegetable

diet  is supplemented by colonial insects, rodents

and carrion. In autumn and in mild w inters they

switch mainly to hard mast  such as acorns, beech-

nuts, hazelnuts and chestnuts. Fat ty meats are then

also relished. Wild ungulates are opportunist ically

killed, of ten in a weakened, disabled or ill state.

Large bears occasionally raid shepherd camps for a

sheep, a horse or a cow. The lef t -over carcases are

usually cached underneath leaves, st icks and rocks.

In Romania and the Balkans it  is common pract ice

to supplement  bears w ith carcasses at  so-called

feeding stat ions. Here hunt ing managers observe

the status of  Ôtheir bear populat ionÕ and select

individuals for hunt ing. Supplementary feeding is

believed to keep bears w ithin the forest  and out  of

harms way. Nevertheless, many bears st ill take the

opportunity to raid honey farms and orchards. 

Relat ion w ith humans

City folk, especially the younger and more educat -

ed generat ion, hold bears in higher esteem than

count ry folk. In the count ry the raids of  bears on

orchards, beehives and shepherd camps has led to

some unpopularit y of  bears. Problem bears are

removed. At  the same t ime the bear can be appre-

ciated as guardian of  the forest , w ilderness spirit ,

and an actor in folklore and childrenÕs stories; a

cult ural keyst one species in t he t ruest  sense

(Garibaldi & Turner 2004). Instead of  right -out  per-

secut ion most  shepherds accept  occasional live-

st ock depredat ion by bears and ot her large

carnivores as part  of  life, and take prevent ive

measures by guarding their f locks closely w ith the

help of  f ierce dogs. 

Bears are ÔprotectedÕ in Romania, yet  they are drive

hunted according to a yearly revised quota. Only

ÔsurplusÕ and problem bears may be killed by qual-

if ied Romanian hunters and rich western t rophy

hunters. According to of f icial record a 133 bears

were shot  legally in 2003.

Threats and conservat ion

Brown bears everywhere are threatened by the loss

of  habitat  in both quant it y and qualit y, chief ly

caused by the development  of  t ransport  inf rast ruc-

ture, indust rial logging, mining, ski resorts and by

urban expansion. 

Their acute smell at t racts bears to garbage dispos-

als or other concent rated food sources associated

with human set t lements. Well known are the bears

raiding garbage containers in Racadau, an outer

suburb of  Brasov right  in the middle of  forested

hills, f rom which bears emerge as soon as it  is dark

to haul over garbage containers and consume edi-

ble remains f rom scat tered rubbish. This has been

going on for many years and has now grown into

a tourist  at t ract ion. People drive by the bears con-

t inuously, spot light ing them. Some locals even

dare to feed immature bears w ith cookies and

other sweets. Present ly up to four sows w ith 4-5

cubs, and several solitary sub-adult  bears scavenge

the area simultaneously. The authorit ies have t ried

to discourage some bears w ith rubber bullets or

t ranslocated them, w ithout  much ef fect . Several
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persistent  bears were even shot . Without  proper

garbage containment  new bears arrive w ith their

cubs, habituat ing a new generat ion. The bears are

remarkably tolerant  toward human spectators.

However, two serious bear at tacks occurred in

2004. The f irst  at tack happened in July, slight ly

wounding two young men. On their exit  f rom a

f lat  building they where ÔsurprisedÕ by a bear

around the corner. The second at tack on a morning

in October was fatal. One version of  this at tack

(pers. comm. Ovidiu Ionescu) is that  a bear, diag-

nosed by the authorit ies as rabid, went  on the ram-

page in a forest  close to Racadau, ult imately

injuring several recreat ing people and killing two.

The bear was shot . A slight ly dif ferent  account  is

given by Rigg (2005). The area is now policed by

gendarmerie, warning spectators against  feeding

or provoking the bears. The problem of  easily

accessible garbage containers has part ly been

solved w ith the donat ion of  sturdy closed contain-

ers by the World Society for the Protect ion of

Animals (WSPA). But  st ill many open containers

remain, which are more f requent ly empt ied by the

municipalit y. As a result  some bears are now ven-

t uring f urt her int o t ow n t o raid ot her open

garbage containers, w ith one bear reported almost

right  in the cent re of  Brasov. 

Another bear at tack that  year, elsewhere and in a

dif ferent  situat ion, involved a farmer invest igat ing

with a torch what  he thought  was a w ild boar raid-

ing his garden and orchard at  night . Instead he

met  w it h a surprised bear t hat  consequent ly

mauled the manÕs head severely.

Apparent ly Racadau is not  t he only place in

Romania where bears raid garbage. ÔGarbage

bearsÕ are also reported in the nearby town of

Sinaia, and there are certainly more places. In

North America the habituat ion of  bears became a

serious problem when several grizzly bears and

black bears lost  their fear of  humans and some

at tacked hikers, many of  the maulings gruesomely

f at al (Herrero 1985). Black bears f eeding on

garbage in suburbs change their behaviour. They

become completely nocturnal and hibernate much

shorter than usual or not  at  all (Beckmann &

Berger 2003). If  they do not  at tack people or pets,

they can certainly do a lot  of  damage to property,

f or instance by breaking into cars. Since t he

European brown bear is presumably less aggressive

than it s North American and Siberian cousins, one

can only guess for Romania what  bears w ill do to

people and propert y, and how  t heir nat ural

rhythms w ill change when garbage mismanage-

ment  cont inues w idely. From the viewpoint  of  con-

serving w ild animals it  is certainly unacceptable to

al low  t he habit uat ion of  bears t o cont inue.

Rubbish kills bears. In November 2005 a sow was

found dead near Racadau, leaving her three cubs

orphaned. Autopsy showed that  her stomach was

f illed w ith plast ic, to the point  that  it  ruptured.

Keeping bears out  of  rubbish is the mot to. Key to

solving the problem is proper garbage manage-

ment  and st rict  prohibit ion of  lit tering. Bear proof

containment  of  garbage does not  need to be rein-

vented in Romania; Carpathian municipalit ies can

adopt  bear proof  containers st raight  f rom North

America.

The Bear Management  Plan of  Croat ia provides

reliable stat ist ics of  bear mortalit y in Eastern

Europe (Decak et  al. 2005). Of  211 bear deaths

reported in Croat ia between 2000 and 2002, 5.6%

were cont ributed to car t raf f ic, 6.2% to railway

t raf f ic and 78.7% to hunt ing. Of  the bears killed by

t raf f ic and t rains, respect ively 63.6% and 41%

were young males. It  appears that  in Eastern

Europe females are more reluctant  than males to

cross busy t ransport  corridors (Kaczensky 2000;

Kaczensky et  al. 2003). This suggests that  roads are

ef fect ively obst ruct ing female bear movements

f rom one populat ion to another, and to a high

degree prevent ing the dispersal of  female bears to
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vacant  areas, where less rest ricted males could

then predominate and clash. In 2003 a sub-adult

bear was reported fatally wounded by a t ruck on

the busy road between Bucharest  and Brasov. On

the same road in July 2005 a young bear was seen

on the side of  the road, pacing lef t  and right  but

unable to evade the t raf f ic in order to cross; subse-

quent ly it  ret reated back into the forest .

Bear require large natural forests. It  has been indi-

cated that  t radit ional forest ry by small-scale clear-

cut t ing and af t ercare f or t he f orest  soil and

vegetat ion can be benef icial to bears (Nielsen et  al.

2004). Conversely, intensive exploitat ion of  forests

and replacement  w ith st ructureless pine stands

result s in habit at  impoverishment . Clear-cut s

should be part ially replanted w ith f ruit  t rees to

enhance their value for bears and the soil t reated

carefully to allow natural regenerat ion of  forest ,

beginning w ith nut rit ious herbs and berry bushes.

Forest  management  f inely at tuned to the specif ic

ecological situat ion is needed in this respect . This

can only be accomplished by qualif ied foresters

w ith heart  and feeling for nature, not  by short -

term prof iteers. Bear core areas consist ing of  a

mosaic of  st ructured forests, shrubs and semi-natu-

ral grasslands should be at  least  3500 km2 and well

int erconnect ed by broad f orest ed l inkages.

Isolated areas tend to be colonized most ly by

males, which w ithout  an adequate number of

females in a large enough area cannot  establish a

stable breeding populat ion. 

The Carpathians are becoming increasingly popular

for tourism and recreat ion. Many people in many

places exert  a certain amount  of  st ress on bears

and vice versa. The problems experienced can be

guessed as similar to those of  North America,

which are curtailed by allow ing tourists only in cer-

tain zones in which bears are kept  f rom habitua-

t ion w ith the use of  Ôbear proofÕ containers and

enforcement  against  lit tering.

Poaching of  bears certainly occurs in Romania.

Even when unintent ional, according t o ICASÕs

Wildlife Unit  the t rapping of  bears in snares set  for

ungulates is increasing. Over the last  two years 30

snarings were reported. The Wildlife Unit  responds

to emergencies whenever they can and are of ten

successful in f reeing a bear by sedat ion. However,

somet imes a bear must  be killed when it  has suf -

fered severe injuries. In one case a raged bear was

shot  af ter it  snapped the steel snare and raged

onto his rescuers. 

Only surplus and nuisance bears may be legally

hunted in Romania. However the surplus can be

quest ionable and the reliabilit y w ith respect  to this

issue is being debated. Moreover, it  is not  clear

whether the hunt ing is t ruly select ive, as it  should

be to maintain populat ion stabilit y in terms of

proper age st ructure and sex rat io (Smith 1995).

The killing of  territorial females and males can

have a disproport ionate negat ive impact  on the

populat ion and upset  the status quo w ithin bear

society. 

Protect ion status of  the brow n bear in Europe

The European brown bear Ð like the wolf  - is listed

as a Ôst rict ly protected speciesÕ on Appendix II of

the Bern Convent ion rat if ied by Romania in 1993

and published in the ÔMonitorul Of icialÕ as Law

13/2/1993. It  is also listed on Annexes II and IV of

the EU Habitats Direct ive. The Annex II and IV list -

ing implicates that  EU member states are obliged

to fully protect  bears and their habitat  throughout

the count ry. Conservat ion measures are provided

in the EU act ion plan for the brown bear (Swenson

et  al. 2000), to be adapted into an act ion plan for

Romania. The Annex II list ing also obliges EU mem-

ber st at es t o designat e Special Areas of

Conservat ion (SACÕs) for bears as a part  of  Natura

2000. Several other resolut ions for brown bear con-

servat ion also oblige the Romanian government  to

set  aside special reserves, and forbid the EU to
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sponsor any spat ial developments det rimental to

the species. According to EU legislat ion a bear may

only be killed if  there is an overriding reason of

societal importance, for example in the interest  of

public safety or when unacceptable economic dam-

age is the case. This has been taken into the

Romanian hunt ing Law 103/96 adopted in 1996. 

Although the Romanian bear populat ion should

benef it  f rom European conservat ion legislat ion,

ef fect ive protect ion w ill largely depend on w ide-

spread public goodwill, and adequate protect ion

and compensat ion against  livestock depredat ion.

Large-scale, product ive and undisturbed remote

habitats for bears should be set  aside. The impor-

tance of  the Romanian bear populat ion as vital

stock for the European bear populat ion should be

fully appreciated and fostered by the Romanian

government . This includes taking ef fect ive meas-

ures to prevent  the habituat ion of  bears.

Further reading

Further reading on the biology, ecology and con-

servat ion management  of  the brown bear is rec-

ommended in Pasit schniak-Arts (1993), Herrero

(1985), Servheen et  al. (1998), Swenson et  al.

(2000), Kaczensky (2000), Krystufek et  al. (2003)

and Decak et  al. (2005).

The Eurasian lynx (R‰sul)

Populat ion

Romania harbours probably more than a thousand

Eurasian lynx (Lynx lynx), the of f icial est imate of

1800 animals (2003) probably being too high, as

knowledge of  this reclusive species among hunt ing

unit  managers is variable. 

ÔPhoto t rappedÕ Eurasian lynx in the forest  steppe

of  Vashlovani Reserve, eastern Georgia. Photo

courtesy of  NoahÕs Ark Centre for the Recovery of

Endangered Species (NACRES).
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upon rescue broke f ree to at tack his liberators

f rom ICAS Wildlife Service and the local hunt ing

unit . Photo: Rogier Klaver.



Habitat

The follow ing habitat  features indicate the likeli-

hood of  lynx occurrence:

¥ Relief  and snow cover Ð Hill sides w ith a mult i-

tude of  rock or clif f  format ions covering at  least

20% of  the area or greater for the provision of

dens, hideouts and command views. Areas w ith

snow cover higher than one meter are not  suit -

able.

¥ Forest  cover Ð In Romania the lynx lives predomi-

nant ly in large, mature and st ructured forests

w ith plenty of  dense shrub, fallen t rees, caverns,

st reams and grasslands. The forest  can be deci-

duous, mixed or solely coniferous. Forest  cover

should be at  least  60% of  the area. At  least  

200 km2 of  undisturbed natural space should be

available for a family of  lynx. 

¥ Prey availabilit y Ð The lynx, like most  other non-

social cats, is an opportunist ic but  determined

solo hunter. Roe deer ranks high on the list  of

prey species and should be present  in a density

greater than 25 animals per 10 km2. There should

also be an abundance of  other middle-sized to

small animals (e.g. hares, marmots and squirrels)

and part ridge-like birds. Red deer are also killed,

but  most ly as fawns or disabled adults. 

¥ Human act ivit y and related factors Ð Sheep, goats

and poult ry incidentally supplement  the natural

diet  when encountered unprotected in a pen or

f reely near the forest  edge. Like for the bear and

wolf , an increase in road density in the moun-

tains is det rimental, making remote vest iges of

lynx habitat  accessible to hunters and disturbing

recreat ionists. Highways and other busy roads or

human occupied areas present  absolute barriers,

w ide disturbance zones and mortalit y sinks. Eco-

logical forest ry is good for the lynx, indust rial

forest ry is bad. 

Dist ribut ion

The Eurasian lynx once occurred almost  through-

out  Europe and probably co-existed part ially w ith

the nowadays crit ically endangered Iberian lynx

(Lynx pardinus) in the Pyrenees. This former range

has shrunk drast ically w ith separate populat ions

nowadays in Fenno-Scandinavia, the Balt ic States

and in Cent ral and Eastern Europe. The lynx was

recent ly reint roduced in Cent ral Europe (Breiten-

moser et  al. 2000). Small populat ions and pioneer-

ing individuals remain in eastern France (The Alps

and the Jura Mountains), Switzerland, Aust ria,

southern Germany and recent ly there are indica-

t ions of  lynx in southeast  Belgium (Ardennes; pers.

comm. H. Wijsman). The Carpathians are a vital

st ronghold for the species, w ith an est imated pop-

ulat ion of  2500 animals spread over the Czech

Republic, Slovakia, Poland, Hungary, Yugoslavia,

Ukraine and Romania. Most  lynx are found in large

forested areas w ith an abundance of  ungulates

(roe deer and red deer).

In Romania the bulk of  the lynx populat ion has

ret reated t o t he Carpathian highland f orest s,

occurring up to the t ree line in summer. It  avoids

areas w ith snow depth exceeding one meter. It s

dist ribut ion is believed to be almost  cont inuous

across the range (f igure A1.4). Some lynx live in

woodland of  the low lands and there are reports of

animals that  were shot  in more open areas near

the Black Sea coast .

Aspects of  lynx biology

The lynx is a reclusive, shy and alert  animal, rarely

encountered by people. Hence it  is one of  the least

known carnivores in Romania. Monitoring is best

done by way of  snow t racking, killed prey, scats

and photo t rapping. 

Lynx live a semi-solitary life, only joining during

the mat ing season. Territ ories are demarcated

using gland secret ions, spraying, scrapes, t ree
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scratching and probably faeces. An established

adult  male shares his territory of ten w ith one or

two females, but  does not  tolerate other males.

The female territories usually do not  overlap, but

male territories may part ially. Telemet ry of  lynx in

the Romanian Carpathians indicates that  male ter-

ritories are maximally 200 km2 and female territo-

ries 100 km2. The lowest  reported home range

reported for the Carpathians is 20 km2. Lynx densi-

ty depends mainly on prey abundance and refuge.

In the rest  of  Europe densit ies are usually not  very

high; on average one to three adults per 100 km2

(ELOIS). The average density reported for the Roma-

nian Carpathians is 3.9 animals/100 km2.

Mat ing occurs between February and mid-April. A

lit ter contains one to four, somet imes f ive, kit tens

(average is 2.46 kit tens) that  are sheltered for two-

three months in a den. At  ten-eleven months the

young leave their mothers care, but  do not  reach

sexual maturit y unt il they are three years old.

Young males are chased away by their father and

then go in search of  their own territory. It  is

believed that  only about  half  of  the lynx of fspring

reaches adulthood.
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Lynx dist ribut ion in the Romanian Carpathians in 2003 as est imated by hunt ing unit  managers. The green

quest ion marks indicate areas for which no data was provided. Source: Romanian Minist ry of  Agriculture,

Forest ry and Rural Development .



Pair of  Eurasian lynx. Courtesy of  Fleur van Vliet .

Food

The preferred prey of  the lynx in the montane

forests of  Romania is ungulates, especially the abun-

dant  roe deer. Young or weak red deer and w ild

boar are preyed upon sporadically. Chamois can be

depredated by lynx when they descend into the

t ree zone. Small to mid-sized rodents (hares, squir-

rels and marmots) and birds up to the size of  a

Capercaillie also feature highly on the prey list .

Smaller carnivores like red fox, badger, marten and

wild cat  are incidentally killed and eaten (down-

regulat ion). Foxes are killed most , especially in

w inter. Livestock and other domest ic animals (dog

and house cat ) are only taken when natural prey is

scarce. The lynx has excellent  spat ial memory,

pat rolling daily along familiar landscape elements

and on w ildlife t rails in it s territory, on average ten

kilomet res per round. It  also uses certain st rategy

to catch prey. For instance one lynx in Piat ra

Craiului Nat ional Park is known to drive deer of f  a

clif f  af ter lunging at  them f rom ambush. An adult

lynx requires about  2 kg of  meat  a day, and when

not  disturbed w ill feed on a large kill f rom the size

of  a roe deer (20 kg) for several days

Relat ion w ith humans

The Romanians view the lynx either w ith indif fer-

ence, fascinat ion or dislike. Unfortunately too

many people st ill view the lynx as a ferocious and

merciless killer. In the count ryside the lynx is st ill

persecuted by hunters regarding it  as compet itor.

The lynx usually avoids human habitat ion but  may

venture close when prey is scarce or dif f icult  to

catch, like in w inter w ith deep snow. 

Threats and conservat ion

Like the other large carnivores Lynx need sizeable

and undisturbed natural forests that  are well con-

nected and product ive in terms of  prey. It  suf fers

great ly f rom t ransport  inf rast ructure, urbaniza-

t ion, mass recreat ion, agricultural intensif icat ion

and indust rial forest ry. It s only natural enemy is the

w olf , alt hough t o w hat  ext ent  is not  w ell

researched. There are indicat ions that  in limited

habitat  areas the lynx is suppressed by wolves.

Busy roads are signif icant  mortalit y sinks for the

Iberian lynx in Spain (Ferreras et  al. 2001). Infor-

mat ion on t he negat ive impact  of  roads on

Eurasian Lynx is limited. From lynx mortalit ies ga-

thered f rom across The Alps (Molinari-Jobin et  al.

2003) 14.1% were at t ributed to t raf f ic. 

Despite it s protect ion in Romania, the lynx can be

legally hunted f rom September t ill March, and

according to yearly set  quota. For example in 2003

the quota was 271 but  only 42 animals were

reportedly killed. There is no informat ion about

poaching of  lynx. It  is not  unlikely that  some ani-

mals are shot  or t rapped illegally. On the level of

mortalit y we can only draw informat ion f rom lynx

populat ions elsewhere in Europe. Breitenmoser et

al. report  in an unpublished paper that  71% (60 of

84) of  reported lynx deaths in Switzerland can be

at t ributed to human act ivit ies, and mainly persecu-

t ion.
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Lynx maternity den in a crevice underneath a rocky

outcrop just  outside Piat ra Craiului nat ional park.

Photo: Erwin van Maanen

Protect ive status of  the Eurasian lynx in Europe

The Eurasian lynx is in the category ÔLeast  ConcernedÕ

of the IUCN Ð World Conservat ion UnionÕs 1996 Red

List . It  is listed as a game species on Appendix III of

the Bern Convent ion (issue 19.09.1979), rat if ied by

Romania in 1993 and published in the ÔMonitorul

Of icialÕ as Law 13/2/1993. However, hunt ing and

t rapping of  lynx is only allowed by certain permit -

ted means, and only to remove excess or nuisance

animals f rom a vigorous populat ion and w ithin a

limited hunt ing season. The lynx is listed as a Ônon-

priorit y speciesÕ on Annex II and IV of  the EU

Habitats Direct ive. This means that  full protect ion

of  the lynx and it s habitat  is necessary, the conser-

vat ion measures for which are provided in a special

act ion plan (Breitenmoser et  al. 2000). Annex II and

IV list ing also implicates that  Special Areas of

Conservat ion (SACÕs) should be designated for the

lynx as part  of  the Natura 2000 constellat ion and

that  protect ion is also valid throughout  the count ry.

A lynx may only be killed when public safety or com-

munal interests are t ruly and signif icant ly at  stake. 

Although the Romanian lynx populat ion should

benef it  f rom European conservat ion legislat ion,

ef fect ive protect ion w ill largely depend on w ide-

spread public goodwill, image improvement  and

adequate protect ion and compensat ion against

livestock depredat ion. Large-scale, prey-rich and

undisturbed remote habitats for lynx should be set

aside, most ly coinciding w ith habitat  of  the other

two large carnivores in the Carpathians. The impor-

tance of  the Romanian lynx populat ion as vital

stock for the European lynx populat ion should be

fully appreciated and fostered by the Romanian

government .

Further reading

Further recommended reading on the biology, 

ecology and conservat ion management  of  the Eur-

asian lynx is Breitenmoser et  al. (2000); Sunquist  &

Sunquist  (2002); and the Eurasian Lynx Online

Informat ion System for Europe (ELOIS on internet ).
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Several landscape ecological models are available

to determine ecological networks using simulated

annealing. In this study the f reely available model

called Marxan (version 1.8.2)1 was used w ith per-

mission f rom the developers (Ball & Possingham

2000) f rom the Universit y of  Queensland, Aust ralia,

in combinat ion w ith CLUZ sof tware, developed by

the Durrell Inst itute of  Conservat ion and Ecology

of  the Universit y of  Kent , UK. Marxan produces the

best  set  of  alternat ive conservat ion reserve net -

works on the basis of  physical, ecological, social or

cultural, and economic criteria or const raints. CLUZ

(Conservat ion Land-Use Zoning) is an Arc View GIS

component  that  links w ith Marxan2.

To select  the most  suitable set  of  conservat ion

reserves the follow ing criteria were set : 

1. to ensure protect ion of  a predetermined nat ional

populat ion of  target  species in a coherent  pro-

tected areas network according to their ecologi-

cal requirements; 

2. to ensure the best  conf igurat ions for core areas

at taining the highest  surface areas w ith least

boundary lengths (compact ion), and; 

3. to ensure that  protected areas do not  unneces-

sarily rest rain economic developments w ithin a

region, so that  the network maximizes opportu-

nit ies for sustainable land use and does not

impose a great  deal of  ecological restorat ion. 

The model is based on the premise that  viable pop-

ulat ions of  organisms can only be maintained in an

interconnected reserve system. From the perspect ive

of  nature conservat ion one would ideally achieve

the largest  reserve system possible. However, in

realit y the extent  of  any reserve system is limited

by social and economic const raints (Possingham et

al. 2000). Building a reserve network is therefore

not  a process of  accumulat ing as much natural land

as possible, but  to allocate conservat ion areas as

cost  ef f icient ly as possible. For t he relat ively

unspoiled Romanian Carpathians the reserve design-

er can in fact  choose f rom a large number of  con-

servat ion sites or planning units. We choose to

devise a reserve system that  protects at  a reason-

able limit  of  at  least  60% of  the exist ing large car-

nivore populat ions to envelop large enough areas

also including many other known biodiversit y val-

ues (Chapter 4).

Marxan requires an input  of  planning units cover-

ing the whole of  Romania. These units should be

smaller than the intended protected areas, but

large enough to contain all the necessary data. A

planning unit  is preferably a shape w ith natural

boundaries. In this study a grid system of  19945

squares (planning units) measuring 5 x 5 km2 was

used. MarxanÕs decision to include a part icular

planning unit  as a conservat ion unit  depends on

the net  cost  exerted by economic demands and

achievement  of  an ecologically opt imal core area.

Marxan combines the suitable planning units into a

compact  core area of  least  net  cost .

The amount  of  planning units selected depends on

set  targets for conservat ion, in this case conserving

a certain percentage of  large carnivore popula-

t ions. Marxan makes suit able combinat ions in

10000 iterat ions. This simulat ion is repeated 10 t imes

to result  in the best  conf igurat ion. In theory the

best  conf igurat ion is the reserve system with the

best  coherence and compactness that  can be desig-

nated in areas w ith least  economic cost . For further

explanat ion of  the conceptual background and

mathemat ical formulat ions of  Marxan see Ball &

Possingham et  al. (2000) and McDonnell et  al.

(2002).
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Figure A3.1 

CORINE Land Cover map of  Romania.
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The net  cost  of  a planning unit  is determined by

using the follow ing variables:

Opt imal purchase area (A) Ð Is a normat ive apprais-

al of  the balance between economic cost  and the

ecological prof it  w ith respect  to protected core

area size (in hectares). In economic sense small

cores containing the same amount  of  conservat ion

objects as large cores are preferred. However one

must  also take into take into account  that  main-

taining large protected areas w ith suitable habitat

is essent ial for the ef fect ive conservat ion of  large

carnivores.

Unsuitable habitat  (L) Ð The ecological network for

large carnivores must  be composed of  suitable

habitat . By including the best  exist ing (prime) habi-

tat  and excluding lesser habitat  the net  cost  is

reduced. Habitat  suitabilit y was determined using

CORINE Land Cover features (f igure A3.1) and eco-

logical requirement s of  large carnivores in

Romania (Appendix 1). Each CORINE-class was given

a suitabilit y index for each carnivore, as follows: 

0 = non-habitat , 1 = secondary habitat  and 2 = pri-

mary habitat . These indexes were determined w ith

Romanian w ildlife managers. CORINE-classes such

as cit ies and villages, intensive agricultural land,

water bodies and bare land were considered

unsuitable as habitat  for large carnivores  (Figure

A3.1). Prime habitat  for large carnivores included

the CORINE-classes broad-leaved forest , coniferous

forest , mixed forest , natural grassland and t ransi-

t ional woodland-shrub.

Extent  of  urbanizat ion (U) Ð Protected areas should

be allocated out  of  harms way of  urbanizat ion.

Hence, areas w ith the greatest  urban inf luence Ð

calculated as a percentage of  each planning unit  -

are least  suitable as part  of  large carnivore habitat .

Three classes of  human set t lements were used,

namely: major cit ies, towns and villages. The widely

dispersed rust ic villages in the Romanian landscape

were considered least  expansive and threatening

to w ildlife at  present . Major expanding cit ies are a

great  concern, as a source of  disturbance in terms

of  noise, light , dangerous t raf f ic, pollut ion and

high human presence/int erf erence. The model

incorporated a buf fer (disturbance zone) of  1500

meter around major cit ies, 1000 meter around

smaller towns and no buf fer around rust ic villages.

This net  cost  (localit y cost ) for urbanizat ion is dis-

played in f igure A3.2.

Transport  inf rast ructure density (I) Ð major paved

roads and railways f ragment  and disturb the natu-

ral landscape to an extent  which depends on t raf -

f ic volume. Areas w ith high road density and high

t raf f ic intensity are not  suitable for large carni-

vores and herbivores. A disturbance zone was set

for roads and railroads. Railways were given a dis-

turbance zone of  500 meter, nat ional roads or

highways 1000 meter and count ry roads 500 meter.

This resulted in net  cost  for t ransport  inf rast ructure

(f igure A3.2).

Prey lack cost  (P) Ð Ungulate densit ies provide a

measure of  habitat  suitabilit y and carrying capaci-

ty for large carnivores. The inverse of  total ungu-

late density is a measure for prey lack cost  (P). 

To prevent  the modelling of  an exceedingly great

ecological network due to high populat ions of

common roe deer and w ild boar all over the coun-

t ryside, more weight  was given to planning units

w ith sizeable red deer populat ions, red deer being

also indicat ive of  good forest  qualit y and an impor-

tant  conservat ion target . Thus areas w ith the low

densit ies of  red deer were considered less suitable

for large carnivores. 

Total cost

The above costs combined and analysed by spat ial

annealing provides a measure of  the overall habi-

tat  suitabilit y of  an area for the large carnivores

combined, or conversely a measure of  non-habitat
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(f igure A3.2). The total cost  was calculated using

the follow ing formula:

Total cost  for planning unit  x = Ax + Lx + 4Ux + 4Ix

+ 4Px

Where A = opt imal purchase area (ha), L = unsuit -

able habitat  cover, U = extent  of  urbanizat ion, I =

t ransport  inf rast ructure density, P = prey lack cost .

Cost  variables urbanizat ion, t ransport  inf rast ruc-

ture and the lack of  prey were mult iplied by a fac-

tor of  four to emphasize their importance relat ive

to the cost  variables opt imal purchase and unsuit -

able habitat . 

The result ing Ôtotal habitat  disturbanceÕ map in 

f igure A3.2 shows that  only in the Romanian Car-

pathians habitat  condit ions for large carnivores are

opt imal.

Reserve conf igurat ion

The total habitat  disturbance map is used by

Marxan to conf igure all 19945 planning units into

a system of  reserves or core areas at  least  econom-

ic cost  and w ith highest  habitat  suitabilit y for large

carnivores. To achieve the best  conf igurat ion two

more factors are included in the Marxan analysis,

namely boundary length and target  percentage for

conservat ion. The boundary length of  reserves

should be as low as possible w ith respect  to surface

area. The target  percentage is the percentage of

the exist ing large carnivore populat ions conserved.

Marxan calculated reserve systems for the follow-

ing target  percentages: 15%, 30%, 45%, 60% and

75%. Table A3.1 displays the port ions of  the exit -

ing large carnivore populat ions protected under

each target . The exist ing populat ions are derived

f rom counts in hunt ing units in 2003.

The required home ranges for each large carnivore

species were set  as follows: for bear and wolf  three

planning units (=75 km2) and six planning units

(=150 km2) for lynx. Note that  these home ranges

correspond to the current  high densit ies (see also

sect ion 3.8). 
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Figure A3.2

Marxan reveals the rest rict ions or ÔcostsÕ exerted by

t ransport  inf rast ructure, urbanizat ion and rural set -

t lements (locality disturbance), unsuitable habitat

features (i.e. unsuitable CORINE Land Cover features)

and lower availability of  ungulates on large carni-

vore ranging across Romania. The rest rict ions com-

bined forms a map of  total habitat  disturbance. The

darkest  red areas indicate areas least  suited for large

carnivores. White or whit ish areas are most  suited,

actually revealing possible core areas. The map also

reveals the large carnivore habitat  sensit ivit ies with

respect  to further sectoral developments.

Conservat ion targets for each of  the three large

carnivores incorporated into Marxan to model

corresponding reserve systems (f igure A3.2), based

on totalled hunt ing unit  counts in 2003. 

Targets 15% 30% 45% 60% 75% Est imated total number of  

exist ing animals in Romania (2003)

Bear 754 1509 2263 3017 3772 5029

Wolf 487 975 1462 1949 2437 3249

Lynx 227 454 681 908 1135 1513
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Figure A3.3

Results of  the Marxan reserve delineat ion (red out line) for dif ferent  large carnivore conservat ion targets

(table A3.1). The target  of  60% was used to model the object ive delineat ion of  the Romanian Carpathian

Ecological Network based on opt imal reserve conf igurat ion and least  economic cost .



Figure A3.3 displays the best  reserve solut ions for

the conservat ion targets in table A3.1, calculated

by Marxan w ith f ive target  percentages. This shows

that  conserving less than 30% of  the exist ing large

carnivore populat ions results in w idely disconnect -

ed reserves, which are most  probably not  able to

maintain viable populat ions should they become

completely isolated. Conserving at  least  60% of  the

current  large carnivore populat ions is ecologically

most  meaningful. 
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Figure A3.4

Permeability of  the Romanian landscapes for lynx, bear and wolf .



Connect ivity analysis 
On it s way f rom one area to another an animal

may have to t raverse dif ferent  landscapes, each

imposing a certain cost  through non-habitat  and

various natural and anthropogenic barriers and

disturbances.  Landscape permeabilit y for an animal

is determined by it s abilit y to move in it  w ith rela-

t ive ease (least  energy expenditure), undisturbed

and safe, and in f inding certain sustenance and

refuge. High landscape permeabilit y is most  impor-

tant  to animals w ith low mobilit y and specif ic habi-

tat  requirements; e.g. a wolf  is more inclined to cross

wide agricultural f ields than the highly forest  bound

bear. Figure A3.4 shows the landscape permeabilit y

for each of  three large carnivores in Romania.

The cumulat ive cost  for each of  the carnivore species

to move f rom a part icular locat ion inside the reserve

network modelled by Marxan (60% result ) to any

other locat ion is shown in f igure A3.5. Together

with f igure 3.4 this reveals the current  high conduc-

t ivity of  the Romanian Carpathians and beyond for

movements of  large carnivores and other mammals.

For ef fect ive dispersal an animal ideally needs to

t ravel the shortest , safest  and least  energet ically

demanding distance through a landscape. Thus the

smallest  divides w ith least  human disturbances and

most  suitable habitat  features present  the best

ecological linkages. Using least -cost -path analysis

the best  ecological linkages between two reserves

can be modelled in the Romanian Carpathians, a

task for the implementat ion phase in conjunct ion

with detailed land-use planning and w ith verif ica-

t ion by f ield survey.

Modelling values

Habitat  suitability costs

Costs for habitat  suitabilit y were determined by

calculat ing the area (in %) of  suitable habitat  pres-

ent  w ithin each 5 x 5 km2 planning unit  (grid cell). 

Each land cover type (see f igure A3.1) of  the Corine

landcover system for Romania was assigned a habi-

tat  suitabilit y value for each of  the three large car-

nivore species: unsuitable habitat  = 0, secondary

habitat  = 1 and primary habitat  = 2.
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