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KOH3EPBAIIMOHA BUOTEOT'PA®UJA - CABPEMEHHN HAYYHHN
JOIIPUHOC BUOTEOTI'PA®UJE YHANIPEBELY 3AIITUTE TIPUPOJAE

H3Boa: Y caBpeMeHOM IIEpHOIY jacCHO je HM3pakeHa MHOTpeda 3a IPUMEHOM TEOpPHjCKHX Ouoreorpadckux
nocturayha y yHanpelemy cramba OHOAMBEP3UTETa U 3aITUTH TpHupoje. KoHlenTyalHe 0CHOBE KOH3EPBALOHE
Ouoreorpaduje 3a MojxasHu TEOPUjCKU MOJIENl UMajy pa3MaTpame Be3a usMel)y GyHaamenTanHux ouoreorpad)ckux
3aKOHHTOCTH U IOTpeba 3a KUXOBOM IPHUMEHOM y 3alUTUTH IPUPOJE, Ha OCHOBY HpoydaBama Ouoreorpaduje
M30JI0BaHUX apeana. Pay Ou Tpebaso na ykake Ha pasnuke u3Mely nmpocTopHe M (yHKIMOHAIHE H30JIOBAHOCTU U
HMMIUTHKAIKja KOje Ta CTalba MOTY IPOHM3BECTH Ha CTaOMIIHOCT HOIyJalMja M BPCcTa. Y KOHTEKCTy IoTpebe 3a
PUMEHOM TEOpHje Ha 3aIITHTYy OHOAMBEP3HTETa M HPHUPOAE, MOTPEOHO je pasMarpaTH HE caMo HpoLece Koju
3aBHCE HCKJBYYHMBO OJf IPHUPOJHUX (hakTopa, Beh W OHE KOjH MMajy CBOj y3pOK y HH3y mopemehaja HacTanuM 1mox
YTHUIajeM aHTponoreHor (akropa, Kao mTo cy (pparMeHTalyja CTaHUIITA, KIMMATcKku nopemehaju nim GnoTnyka
XOMOTCHH3aLH]ja.

KibyuHe peun: xoH3epBanona duoreorpaduja, octpBcka duoreorpaduja, 6HOIUBEP3UTET, 3ALUTHTA IPUPOE,
(parMeHTanMja CTaHUIITA.

YBoaHA pazMaTpama 0 KOH3ePBallHOHOj Onoreorpadujn

[MpumeweHnM acriekToM Ouoreorpaduje 4yMja ce HaydHa UCTPa)KMBambha OCTBApYjy
MOJT OKPHJbEM KOH3epBalnoHe Ouoreorpaduje, obe3dehyje ce akTyenaH HaAyyHH HPUCTYIT
3amtuT npupoje. Konseppanmona ouoreorpaduja nepuHucaHa Kao Hay4yHa AMCIMIUIMHA
YUY je MpeAMeT poy4aBarba 3aCHOBAaH Ha MPUMEHH Onoreorpadckux MpUHIUIA, TEOpHja U
aHaJM3a Koje pa3MaTpajy AMHAMUKY pa3MellTaja jeJMHKH, BPCTa U TIOITYJIAINjCKUX TaKCOHA
y CKIaxy ca mpobjeMuMa KOju ce OJHOCE Ha 3alliTUTY M yHampeheme OnomuBep3ureTa, y
YCIIOBMMAa CaBpEeMEHHMX TIporeca Moaudukanuje Ouocdepe, TMpeacTaBjba o0macT
HCTpakWBama U nmpuMeHe urja he mocturayha tex 6utn apupmucana. Maxo je m3nBojeHa y
camocTanHy HayuHy muctmioimHy Tek 2003. rommae Ha I KoHdepeHmuju melhyHapomHOT
6uoreorpadckor npymrsa (IBS), ocHoBe Ha KojuMa IOYMBAjy HCHH METOIOJIOLIKH
MOCTYJIATH UMajy CBOje YIOPHINTE jorn Mel)y KiachmuMa er3akTHe Omoreorpad)Cke MHCIH,
moce0HO y TeopHjama ocTpBcke Omoreorpaduje n exkBmwiamOpujyma (Arrhenius, O., 1921;
Preston, F.W., 1960, 1962; MacArthur, R. and Wilson, E., 1963, 1967).

[Ipenmer mpoy4aBama M METOAOJIOIIKA amapaTypa KOH3epBaLMOHE Ouoreorpaduje
YCKO Cy TMOBe3aHH ca OuoreorpadujoM, KOH3EPBAIIMOHOM OHOJIOTHjOM U 3allITUTOM
npupoze. [Ipumena OGuoreorpadckux HaydyHHX HOcTHrHyha M pesynraTta McTpakuBamba y
3alITUTH TIPUPOJIE, OCIatha Ce M Ha MPEIEOH0-EKOJIOIIKY IPUCTYH, KopucTehn nmiumikanuje
HAYYHHX JUCLHUIUIMHA Ka0 HITO Cy MPEJIeOHa CKOJOrHja M MaKpPOSKOJIOrHja Ha yHanpeheme
W aJeKBaTHO cIpoBoljeme IMocTymaka 3a YNpaBibame NMPHPOAHUM PECypcuMma, OJHOCHO
3amruty npupoje (Xiuzhen, L. and Ulo, M., 2009; Kent, M., 2005, 2007).

Kako je xkomx MHOTMX ayTopa NpPUCYTaH CTaB Ja jeé Y OCHOBH 3alUTHTE NPHPOAE Npe
CBera aHTPOIOLICHTPUYHO TMomMame mpuponuanx BpemHoctu (Huggett, R.J., 1998;
Spellerberg, L.F. and Sawyer, JW.D., 1999; Trudgill, S., 2001), koje ce ycmepaBa ka
OYyBamy BUXOBE PECypCHE OAPIKHBOCTH H yHanpelhemy, OHIa je H3BECHO Jia Cy TeOpHUjcKa
U TIpUIMEHEHa HCTpaKMBamba KOH3EepBaIloOHEe Omoreorpaduje momymapHa ca 3aIiTHTOM
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NPUPOZE CaMO y OHUM eJIeMEHTHMa KOjH 33 CBOjY OCHOBY MMajy IPOCTOPHY H BPEMEHCKY
JUHAMUKY TpoydaBama OHMOTHYKHX CHTHUTeTa M BHHUXOoBUX 3ajemHmma (Jepson, P. and
Canney, S., 2001; Whittaker, R.J. et al., 2005). Wnak, 00jeKTUBHO aHAIN3UPAHO, CYIITHHA
3aIITHTE NPUPOJE C€ y MOTIIYHOCTH peann3yje HHTerpucameM HajMambe 1Ba, CaMO Ha IPBH
TorJie]l CYyNpOTCTaBJbeHa acrekTa. [IpBo, 3allITUTOM IpUpoje ce OMOTHYKHM pecypcuma
oMoryhaBa JWMHaMHYKa pa3BOJHOCT Y YKYIHO] HWHTErPaJHOCTH M KOMIUIEKCHOCTH
NpUpOAHMX Ipoueca. M apyro, y 3aliTUTy IPUPOAE CE YBOAU HU3 Mepa U aKTUBHOCTH
yIpaBbakha y LWbY YCIOCTaBJbarka IIOTEHIMjAIHO ONTHMAIHOT CTama 3amTHheHor
IIPOCTOPA Ha OCHOBY IUIAHCKUX HHTEPBEHIH]a. '

OBuM panoM Ouhe ykazaHO Ha OCHOBHE METOJIOJIOIIKE ITOCTaBKE KOH3EPBAaLMOHE
Ouoreorpaduje, anu W Ha MOTYHHOCTH M TNPEIHOCTH HHUXOBE INPUMEHE Yy YCIOBUMA
MOCTOjarba CBE MHTCH3WBHUJUX M Pa3HOBPCHHjUX aHTPOIIOTSHUX MpHUTHCaKa Ha Ouocdepy u
CBEYKYITHY Pa3HOJIHMKOCT HBEHUX EHTUTETA.

MeTtoaoJ1011Ke OCHOBE KOH3epBaLMoOHe Ouoreorpaduje

Heorpanuuena BapujaOMIIHOCT BEMYMHA reorpa)CKUX apealia, Kao KOMIUIEKCHHX
uHTepakuuja wu3Mely CymITHHCKMX OHOTHYKHMX aTpuOyTa oOpraHu3aMa, HHUXOBUX
aemorpa)ckux O0COOEHOCTH, afanTaldja Ha YCJIOBE SKUBOTHE CpeluHe U morpeda 3a
JICTIEP3UjOM, M ¥ CBUX aOMOTHYKHUX IapaMeTapa 4uje MpOMEHe Y MPOCTOPY U BpEeMEHY
orpaHHYaBajy IUCTPUOYLHjy M OOraTcTBO BpCTa, IpENCTaB/bajla j€é MHTPUTAHTHO IOJbE
NpoyYaBama y Wby HMCKa3nWBamba KBAHTHTAaTHBHOT OAHOca m3Mel)y BennmunHe apeana u
pacrpocTpamemna BpcTa, Koje aatupa jour of Apenujyca (Arrhenius, O., 1921). Ha ocnoBy
mwerosor mojnena Ilpecron (Preston, F.W., 1960, 1962) yBoau y Guoreorpadcky Teopujy
T3B. MOJIEJI CTETIEHACTE PaCIOelie, YHji MaTeMaTHIKH UCKa3 nMa cienehn oommk:

S=cA

WA
logS=c+z(logA)
rae cy:

S — Opoj BpcTa,
¢ — KOHCTaHTa (3aBHCH OJ TIPUPOJAE TaKCOHa, Owuoreorpad)CKOr peruoHa, CTeleHa
M30JIOBAaHOCTH U T'yCTHHE TOITyJIAIlije TAaKCOHA),
A — BennuuHa apeana, u
z — BeJMYMHA Haruba y JorapuTamMckoM mpoctopy (Tj. Op3uHa mHpoMeHe Haruba ca
nopactom noBpiunHe). Haruo je nuneapan 3a Bpeanoct z = 1, pactyhu 3a z >1 u onazgajyhu
3az <l

Teopujcka W MareMaTHyka pa3Mmarpamba OJHOCa paclpoCTPamEeHOCT BpCTa -
BEJIMYMHA apeajia akTyellHa Cy U JielicHrjaMa otoM. Mel)y OpojHUM ayTopuMa MPHUCYTHA je
carnacHocT 1a Opoj Bpcra pacre ca moBehameMm BelnMUHMHE apeana, ajli Cy TyMaderma
Y3pOUHOCTH TakBOT mporeca pazauyura. Tako, namely ocranux, lajuep (Scheiner, S.M.,
2003) cmarpa nma je moBehame XeTEpOTeHOCTH CTAHHINTA YHyTap apaeiia, ca II0pacToM
IBEroBe BEJIMYMHE, HEMHHOBHA Iocieania nosehama mumeHsuja apeana. Mebhytum, y
pasMarpamHuMa je MPHCYyTHA W JHJIeMa O IOCTOjamby KOHAYHWX BPEJHOCTH MAaKCHMAITHOT

! Aktupnoctn yIpaBJbarba U MIaHUPamka Y 3alITHTH IPUPOAE ACO Cy CUCTEMA HHTETPATHOT yIPaBibaba
€KOJIOLIKUM IpobJieMuMa. YTIpaBibatbe eKOJIOMIKHM NPpoOIeMUMa je BeoMa KOMIUIEKCHO, TO je HPOLEC KOjH CTAITHO
Tpaje u noJpa3syMeBa KOHTHHYHPAHO PelllaBamke npodiieMa (HOBU CTaJIHO UCKPCABajy), a He (PMKCHO CTambe
(Muspanosuh, 1., 2007). Y TekcTy Koju cienu, ykazahemo fa je HecariaeaaBame JHHAMAYKE KOMIIOHEHTE
OuoreorpadcKux UCTPaXKUBaEba YECTO U NPECYAaH HEJOCTATaK y aeKBAaTHOj 3aIUTUTH IPHPOJIE, KOja je HY)KHO
[0BE3aHa U ca JPYLITBEHO OPraHM30BaHUM, Ha HAyYHHM OCHOBaMa, CHCTEMOM YIIPaBJbarba.
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Opoja BpcTa y HEKOM apeaily ¥ KOHAYHHX JAWMEH3HWja BennumHe apeana Bpcta (Lomolino,
M., 2001). He cmMemo 3aHeMapuTH YHMILEHHUILY, Jia je mopea mporeca nosehama BennunHe
apeana koju omoryhasa u noBehama Opoja BpcTa, y IPHPOIH MPUCYTaH U CYIPOTaH HPOIIEC.
Ca cMamemeM BeITMYMHE apealia, I0jaBJjbyje ce W JIOTHYHA MOCIeIIIa CMamkemha OpOjHOCTH
Bpcra (Gray, J.S., et al., 2004). OBe xoHCTaTanMje Cy OO M3Y3ETHOT 3HAauaja y KOHTEKCTY
aIUIMKaTUBHOCTH KOH3epBallMoHe Ouoreorpaduje ka oapehuBamy onTuMmaiHe BeUYUHE
3amTuheHnX NpUPOTHHUX Jo0apa.

W3 oxpusea Ouoreorpadpuje TokoM 60-MX TOAWMHA JIBAJECETOr BEKa H3IBOjUJIA CE
ocTpBCKa Oworeorpaduja, IUCHMIUIMHA YHjU MPUMEHEHH acneKT HMa y MHOTHM
KOHIIeNIIMjaMa 3alITUTe Npupoze (GyHIaMeHTanHy mno3uiujy. OCHOBa TeopHuje OCTPBCKE
Ouoreorpaduje mOYMBA HAa jeOTHOCTABHOM MPUHLUIY. PacmpocTpameHOCT TaKCOHa
YCIIOBJbCHA j& HHMXOBOM JHCIIEP3MjOM Yy OJHOCY Ha IieHTap mopekna. Kao mokperaun
JMCIIEP3UOHHUX KpeTama O]l IIEHTpa IOpeKiia BPCTa, NMPEHo3HaTH Cy OHOJIOMIKH IpOLecH —
ajamnTanyja, celeKknuja M Kommeruija. Mehytum, Bapujarije y 60ratcTBy BpPCTa TOKOM
BpEMEHa Ha oJjpel)eHOM M30JI0BAHOM CTAHHUINTY (PEaTHOM HIIN (PYHKIIMOHAIHOM OCTPBY) HE
MOTy Ce¢ 00jaCHHTH HCKJbYYHMBO €BOJIYIIMjOM, HAKO j€ TO MPOIEC O HEMPHUKOCHOBEHOT
3Havaja Ha HUBOY (hopmupama u3BopumTa Bpcta (MacArthur, R. and Wilson, E., 1963,
1967). OctpBcka Ouoreorpaduja HadeIHO HE pa3MaTpa HHjeAaH JUHAMHYKH U CHOJhAIIbU
aOMOTUYKM MCTOPHjCKM TPOIEC Kao TpecylaH 3a TojaBy M CTaOMIHOCT H30Jaluje
nmocrojehx TakCoHa ¥ MOIyianyja. ¥ U3BOPHOM OOJIUKY, TEOpPHja OCTPBCKe Ouoreorpaduje
je cratnuHa ¥ omoryhasa pa3zymMeBame 3aKOHHUTOCTH HACTaFmEHOCTH M30JI0BAaHUX CTAHUIITA
caMo Ha OCHOBY Ipolleca HMHUTpalyje U uilrde3aBama. Vlako CyrpoTHHU 1O CBOjOj CYIITHHH,
NpOLIECH HacesbaBama M MINYE3aBarmba BpPCTA Ca HM30JOBAHUX CTAHUIITA, BPEMEHCKH Ce
JIOTYHbY]y U OHABIbA]y U CTBAPajy PABHOTEKHE OHOCE HA CAMOM CTAHUIITY.

MelyTiM, Ha OCHOBY BHILIC/ICIICHHUjCKE TEOPHjCKE pa3paje W NMpakTHYHE MpPUMEHE
OBHUX TEOPHjCKHX IIOCTyNaTa, OpOjHH ayTOpH Cy carflaCHH y IeQuHHCamy oapeheHmx
orpaanuewma (Fox, B.J. and Fox, M.D., 2000; Lomolino, M., 2000; Ward, S.A. and
Thorton, I.W.B., 2000; Whittaker, R.J., 2000). Hanme, (a) Teopuja je HeyTpaiHa mpema
TUIy TaKCOHA, Tj. IPUMEHJbHBA j€ U jeJHaKa 3a CBE BPCTE UMME CE€ UTHOPHIIIE OTEHIIN]jaTHa
yiora cnenuduuHUX peakuuja u3Mel)y BuX; ca TAKBUM NPHUCTYIIOM PETKE M CHAESMUYHE
BpcTe OKMBajy HEpaBHOIPABHO H3jeJIHAUYEHE ca KOCMOIIOJIMTCKUM; (0) mpeTrmocraBiba ce
XOMOTCHOCT CTaHHIITA U WMHUTPALMOHUX (uiaTepa; (B) TCK ca MPOIIMPCHEM TEOpHje Ha
NIPOCTOPHO] M BPEMEHCKO] cKaiu, Moryhe je yBecTH JojaTHE nmapamerpe, HIp. aOHOTHYKE
nopemehaje (TeosoNIKe WM KIUMATCKe MPHUPOJIC) WK aHTPOIOTCHE WHTEPBCHIUjE KOje
MOT'Y YTHLAT! Ha Op3UHY OJIBHjasa Mpolieca UMHUIpallje U HITue3aBamba.

Kako uctnue Jlomonnuo (Lomolino, M., 2001), y ocHoBH oxHOCa OpojHOCT BpCcTa —
BeJIMUMHA apeaja Haja3e ce JBe penamuje: (a) OorarcTBO BpCTa pacTe ca IOpacToM
BesmunHe craHumra U (0) Op3mHa moBehama OpPOJHOCTH M Pa3HOBPCHOCTH BpPCTAa Ha
CTaHHIITY ce cMamyje mTo je Beha moBpmmHa m3omara. Ha ocHOBY oBUX penarmja, Mmoryhe
j€ BPIIUTH TPOIEHy OMOTHYKEe BpeAHOCTH Beh ycraHoBibeHOT i Oymyher samrruhenor
NPUPOTHOT  100pa, OJHOCHO TpojeKToBaThd Moryhe ocHpoMamiele OHOJIOoIIKe
Pa3HOBPCHOCTH yCJIe[l aHTPOIIOTEHUX NIPUTHUCAKA HA IIPOYYaBaHH IIPOCTOP.

Ha ocnoBy mperxonHor, 6e3 cymme je Moryhe 3ak/bydnTH Ja je BEeIWdIHHA apeaja
(moce6Ho ,,0cTPBCKOT””) OMTaH EIEMEHT Y UCTPAXKKMBambHMa KOH3epBalrone ouoreorpaduje.
Beh HaBenena uctpaxxuBama Makaptypa 1 Buicona, norom u Jlajmonna (McArthur, R. and
Wilson, E., 1963, 1967; Diamond, J.M., 1975) moka3ama cy Ha OCHOBY JETaJbHHUX
MaTeMaTHYKUX MoOjeja Ja ,,ocTpBa” BeliMx MOBpIIMHA UMajy W OpojHHje MOryhHOCTH 3a
cTBapame pedyrujyma, yciose 3a Gopmupame craHuinTa 3a Bpcre ca BehuM morpebama
JKUBOTHOT TIPOCTOpa, Ja npuxparajy Behm pumBep3uter umurpanata u o06e30ehyjy
pasHOBpCHHjy MHTepHYy reorpadceky wuzonamujy. CarmacHo ca JloMoJIMHOBHM CTaBOM
(Lomolino, M., 2001), uctuyemo 1a jenaH oX Haj3HAYAjHUjUX OJHOCA y IPUPOAN OpPOjHOCT



314

BpCTa — apeaj He CaJpXH Yy CBOjOj OCHOBH CaMO jelaH IOMHHAaHTaH Oworeorpadcku
(axrop, Beh je Ta penanuja pe3yynranta KOMOHMHAIM]e KOHBEPIeHTHUX YTHIIAja.

U3 Teopuje octpBcke Omoreorpaduje, MpOUCTEKA0 j€ U MaTeMaTHYKH MCKa3 MOAesa

ekBIHOpHjymMa (paBHOTEXE) Koju ce naeduHHIme Kao ,Crale y KojeM je Op3uHa
MOpTaluTeTa HWHIMBHAya jenHaka Op3uHM pabawma, wim je TO crame rue Op3uHa
WIIYe3aBama BpcTa ojroBapa Op3uHu umurpanuje Houx Bpcra’” (McArthur, R. and Wilson,
E., 1963, 1967). Teopuja ekBWIHOpHjyMa HMIIMIMpa 3aK/byuke Aa Beha ,,ocTpBa” uUMajy
BUIIIE BPCTa jep ce Ha BuMa Moxke Hahu u Behu Opoj craHuWIITa, N30JI0BaHHja OCTPBA UMajy
MamH Opoj BpCTa, U KOHAYHO, HA CTAHUINITUMA OCTPBCKOT THIIA TPUCYTHA je (IyKTyanuja
BPCTa, OJJHOCHO BPCTE KOJIOHU3ATOPH 3aMekY]y BPCTE Koje uirde3anajy. CyImTHHCKY, alld U
Ha OCHOBY TEOpHje CKBUIHMOpPHUjyMa, ,,MPHPOAHH" WM HermopeMelieHH apeann Hamase ce y
CTamby PaBHOTEKE WM NPUPOIHOT (urykca. CaMuM THM, yTBphUBamke 3aKOHUTOCTH (irykca
(poToka) y MpHUPOIH je KJbydHa OJIpEeIHIIIA 32 FheHO NMPOyJaBakhe U pa3yMeBambe.
Wnak, moTeHIMpame MO3HaBamka BEIUYMHE NMPOCTOpPHE KOMIIOHEHTE apeaja BpCTa HE OH
Tpebaso Ja WCKJbYYM W3 METOJOJOIIKMX TIPUCTYIa KOH3epBalMoHe Owmoreorpaduje u
MpoyYyaBame BUTATHHUX Iapamerapa mnomyiaiuja Bpcere. [Ipema Burakepy (Whittaker, R.J.,
1998), 3HauajHO je YCTAHOBUTH KOJHMKO j€ jeJIMHKH HCTE BPCTE JOBOJHHO Na ce 00e30enu
OIICTaHaK IOCJE/be, N30J0BaHe MOMyNalje BPCTE Tj. KOjU je TO MHHUMYM MOIYyJIaIHje
KOju 00e30eljyje ’eH orncTaHak.

AHTpPONOreHH NPUTUCIH HA OHocepy H KOH3EepBalNHOHA Ouoreorpaduja

Ca HempecTaHUM OJIBHjalbeM OpPOjHMX OCHWIAIMja y CBHM EJIEMEHTHMa XMBOTHE
CpeiuHe, 10jaBJjbyje c€ M Jyradyak HU3 OJArOBOpa OMOTHMYKMX SHTHTETa M €KOCHUCTEMa Ha
BHUX. Y 3aBUCHOCTH 0J BpcTe mopemehaja, y3poka EUXOBOT HACTaHKA, WHTCH3UTETAa H
IOy)XUHE JenoBama, MaHu(decroBahie ce pasHONMKE peaklHje Ha MPOCTOPHY H
(YHKIMOHANHY CTAOWITHOCT OHOAMBEp3HTETa. AKTYENHOCT IIPHCTYNA IPENo3HaBamba
OCHOBHHX (pakTOpa KOjH MOTy IOBECTH JO0 CMamema OHoAmBep3uTeTa Moryhe je
nepuancatn u akponnmMoMm HIPPO wm3BemenuMm w3 modeTHuX cioBa cieaehmx pedn
enryieckor jesuka: (H) habitat alteration (m3mene/mpomene cranumra), (1) invasive species
(uaBazuBHe, amoxToHe Bpcte), (P) pollution (3arahusame), (P) population growth
(monystaumonu pact Bpcte Homo sapiens), (O) overexploitation (mpetepaHa eKCIioaTarmja)
(Panosuh, U., 2005). Ilopen HaBegeHMX Mpoleca M aKTUBHOCTH, Y OCHOBHE CaBpEMEHE
(dakTope HapylaBama OHOJMBEP3UTETA YHje JCIOBAIKE j¢ IMOJACTAKHYTO AHTPOIOTCHUM
yTUIajuMa, CUTYPHO MOXEMO YOPOJUTH M (PparMeHTaIljy CTaHUIITA, KIMMATCKe TPOMEHE,
any ¥ OMOTUYKY XOMOT€HH3ALH]y.

®parMeHTe OMOTHMYKMX 3ajeTHHIIA W FHUXOBAa CTAHHIITA YecTo MoucroBehyjemMo ca
OCTpBHMa Koja ce Hajla3e Y OKPYKeHYy APYradhjuX €KOCHCTEMCKHX OCOOCHOCTH. Y CIOBH
KojuMa ce oKpyxkyjyha cpeamHa oIUIHKyje, OTeXaBajy IpoIec AUCIep3rje OpojHIX TaKCOHA
n3Mely ¢parmMeHaTa, BUXOBY KOMYHHUKAIM]y ((Qm3HUKy u (PYHKIHOHAIIHY) ¥ TOCHEIIYjy
mpoliec MHCyNapu3amyje Tj. n3onoBaHocTd. [Iporec pparMeHTanuje jenad je o y3poka U
10jaBa CaBPEeMEHHX, KOHTHHEHTAJHUX HIIYe3aBamba BPCTa.

Pasmarpamem penanmja ycnocTaB/beHHX M3Mel)y mpomeca ¢parMeHTaIyje CTaHuITa
U CIIOCOOHOCTH TOIyJlalMja JAa OICTaHy Oe3 OMAacHOCTH O] HIIYe3aBaba Ha TaKBUM
WHCYJIApHUM CTaHUILITHMA, HEOMIXOTHO j€ YOUUTH AUCTHHKIH]Y M3Mel)y ’HUXOBE MPOCTOPHE
1 (pyHKI[MOHAITHE U30JIOBAHOCTH. Y KOJIMKO TOMyJalje, 0e3 003upa Ha HUXOBY BEIHUUHY,
OIUIMKYje H3pa)KCHa HECIIOCOOHOCT Jia OJApKaBajy Be3e ca IPYI'MM IIOMyJalHjaMa HCTe
BpcTe, OHE he HajBepoBaTHHjE TEKHUTH Ka HECTaHKY M3 ()parMeHaTa CTaHUINTA, [IPU YeMY Ce
Ta BepoBarHoha moBehaBa ca cmamemeMm BemuumHe (Qparmenta. Banrep (Walter, H.S.,
2004) y KOHTEKCTY HEMHHOBHOT HCXO/a TOT ITpolieca 1 MOryhHOCTH Jja ce MepaMa 3allTHTe
MOCTUTHE KErOBO OJJIaramke, YBOJH MOjaM T3B. ,,TEPMHHAIHOT HABOA ITOCIEABHUX Tparona”.
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WnentndukaiyjoM MOMEHYTOI HHBOA KOjU ce Hamasu m3Mmel)y crama (parmeHramuje u
UIYe3aBarba, IPUOPUTETHUM aKTUBHOCTHMA 3AIUTHTE YBOAM CE€ MOTYHHOCT Ipenacka U3
(aze reorpadckux u GYHKIIMOHATHUX H30JIaTa y PABHOTEIKHA CTAHHIITA ,,0CTPBCKOT” THIIA.

W3zBecHo je na ryouTak craHuiiTa yciea pparMeHTaiije Moxe JOBECTH JI0 HeCTaHKa
BpCTa, MOCEOHO aKo Cy OHe peTke, aau M jga he mosehatm BepoBartHohy wuirdesnyha
npeocTaaux Bpcra yuje he momynanuje Outh penykoane mo Benwumuu (Shafer, C.L.,
1990). ®parmeHTalyja CTaHHUIITA TOpPEJ MPETXOMHHUX IOCIACIUIA, W3a3MBa OIIITH
nopeMehaj y mpocTopHOM 00YyXBaTy EKOJIOIIKMX M €KOCHCTEMCKHX Iporieca, nopemehaje
KOMITO3MIIMje BPCTa M CTPYKType 3ajeHHIA, Yy MOMYJIaloOHOj IMHAMHUIM, IOHAIIA’kY,
HaBHKaMa IPH pa3MHOXKaBamwy, 1 HapaBHO MHAWBUYaHO] KOHULIU]H BPCTa.

IIpema Burakepy (Whittaker, R.J., 1998) dparmenranuja craHumra MOXe Yak
JOBECTH IO mpe3aculiclha BpcTaMa HEKMX HErOBHX JIEIOBa, a HAa OCHOBY Tora 300T
HapyIIEHOT OJHOCA paBHOTEXe m3Mel)y mporeca IMHTpaIlije 1 UIrde3aBama, Takohe Moxke
nohw M0 eKCTHHKIMje BpPCTa YaK HMaKko Cy OHE 3amTuheHe. 3aHMMIBMBO je Oa Bamrep
(Walter, H.S., 2004) yak 1 HanpoHaJHE MapKOBE, pe3epBaTe MPHUPOJIE U Apyra 3amTHheHa
MpUpOIHa J00pa mocMmarpa Kao (parMeHTe WU ,,[I0Ceabe Tparose” y (yHKIIMOHATHOM
KoHTeKkcTy. CariacHa TPeTXOJHOM je M KOHCTaraluja Ja 4ak ¥ BpCTe Koje Cy in situ
3amruhiene Mory nojsehu mpouecy eKCTUHKIM]jE, ycilel Tora mro (GopMHupajy peayKoBaHe
apeane (Whittaker, R.J., 1998). UctpaxuBama Hbymapka (Newmark, W.D., 1995) o
npuMepHrMa uilye3aBarmba BpcTa (II0Ce0HO KPYIHUX cUcapa) yHyTap HAllMOHAIHHUX MapKoBa
Ha 3amany CAJl-a, noTBphyjy nperxoaHy Te3y, U y30pLH TaKBUX I0OjaBa ce o0jalmbaBajy
Kao pe3yiTar Moau(pHUKanuja WiIM T'yOWTKa CTaHUINTA, HEJOCTaTKa KOHTPOJIE IpenaTropa,
JIM MO’K/1a ¥ CiTy4yajHuX jporahaja (yHyTap U BaH 3amtuheHor npocropa).

MehyTtuMm, H30nanMja CTaHWIITA HE HCIOJbaBa YBEK CBOja CBOJCTBA y HETaTHBHOM
KOHTeKcTy. Hanme, Hekaza je u3omanuja CTaHHIITA jeIMHN HAYKH J1a BPCTE MPESKUBE U Taa
ce (parMeHTalHja IPEICOHOT eJIEMEHTa H CTAHUINTA YHYTap Bhera, ykasyje Kao IpeaHOCT.
VY ciyyajeBuMa Kaja Cy NMaTOTEHH Y3pOUYHMIM M enmieMuje nopemehaju Koju yrpoxasajy
CcTaOMITHOCT W OIICTaHaK Hajuerrhe KapHUBOPHUX BPCTA, M30JIAIHja MOXKE MMATH 3aIITUTHY,
Tj. CAaHUTApPHY YJIOTY TIPH CIIpedaBamby MpeHoIIekha maToresor y3pounuka (Channell, R. and
Lomolino, M. 2000b).

[Mocneamux AeneHuja, y CpeIUIITy HE caMO Hay4qHOT, Beh U MHTepeCcOBamba jaBHOCTH,
u3aBajajy ce W ABa Bojaeha mpoOiemMa y CaBPEMEHUM KIMMATCKUM (QIyKTyalujama.
IMpoGnemu nosehama konuentpanuja CO, n omrehema 030HCKOT OMOTada 3eMibe,
Hajuenhe ce M y Hay4HO] jaBHOCTH ITOBE3Yj€ ca EIIOBAmhEM aHTPOIIOTCHOT (haKTopa.

[To3nHaro je ma moBehame konmentpammja CO, y atMocdepu, amu U APYTHX racoBa
KOjU TeHEpHIIy edeKar CTakieHe OalrTe ocTaBiba MMOCIEAUIE HA CTAEmhE KUBOTHE CPEIHHE.
MehyTtum, mTaBuie, MocToje MOy3JaHu HAyYHH JOKa3H 1a pacT KoHeHtpanuje CO, nma
MO3UTHBHE e(peKTe Ha pacT Onsbaka M KUBOTHUE-CKHU CBET Ha 3eMJbU. TO ce MOXKE 3aKJbYIUTH
W Ha OCHOBY INperjiefa pe3yirara UCTpaXKuBama y AycCTpaiuju, Ja HIyMCKH HpUpPacT
nmocraje Behu 3a 2,4% ca aBocTpykuM moBehamem koHIeHTparuja atMmochepckor CO,, amu
j€ HEroB pacT WIaK OIpaHWYeH M TO 3axXBasbyjyhn HEIOCTATKy MOTPEOHMX MHHEPaIHUX
Matepuja y neposionikoj noosu (dyuuh, B. u Byphuh, C., 2003). U omrehema o30HCKOT
oMoOTaya MOTy OHTH Yy3pOK NOTCHIMjaJHUX HEraTHBHUX OWOJOIIKMX MaHHdecTarmja
Hacranux 30or npomeHa y UV-B crextpy. OHe ce ceM Ha 31paBibeé CTaHOBHHIITBA, MOTY
OJIpa3HTH W Ha MPOMEHE Yy pacTy KyITYpHHX OHMJbaka, OIYMCKHUX ESKOCHUCTEMa, ald U Ha
TIPOM3BOIKY KHCEOHNKA y MApUHCKUM ekocuctemuma (dymuh, B. u Byphuh, C., 2005).

Kako he npema no npornosu [PCC-a, MarHuTy1a KIMMAaTCKUX IPOMEHA OUTH y3POK
3HAaTHE peNyKIuje OWOJIOIIKOT IUBEp3UTeTa y MHOTMM Teorpa)CKUM pEernoHMMa |
TUTIOBHMA CTAHUINTA, Ka0 MMOCEOHO OCETJhHMBA M3/[Bajajy C€ CTAaHMIITA ,,0CTPBCKOT” THIIA U
BpcTe Koje uX Hactamyjy. OnHa cranmmTa Koja Hemajy wMoryhHocTm na Oymy
pekosionn3oBaHa Ouhe U3y3eTHO OCeTJpHBa Ha T€ MPOMEHE, NOCEOHO SHIEMUYHE BPCTE KOje
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WX HAaCTamwyjy, alld YaK U OHE BPCTE KOje U IOpe]] PeJIaTUBHE OTHOPHOCTH HeMajy Ayradak
KHBOTHH W TeHepauujcku BeK. Ha OCHOBY pesyirara HCTpaxkuBama Koje Cy 00jaBHIM
Hymuh n Byphuh (dynuh, B. u Byphuh, C., 2003), moxe ce KoHCTaTOBaTH Ja Trio0anHa
emucuja CO, ycrnopaBa, [a npupaiiTaj ornaja U Aa he ako ce Taj TPEeHH HACTaBH, CBOj
makcumyM goctuhu 2014. rogune HaKoH Yyera hie eMucHja MPakKTHYHO MOYETH Ja onajaa. Ha
OCHOBY TOra, u3BecHO je mpobimem emucuje CO, TpeIUMEH3MOHMpPaH M Ja ce
€KOaJIaPMUCTUYKUM BHl)el-MMa MOpa MPUCTYNUTH CEJICKTUBHO.

KonzepBammona  Ouoreorpaduja  KOpPHUCTH  TNpPEJHOCTH  TNPUMEHE  OpOjHHUX
MaTeMaTHYKO-CTATUCTUYKUX METOAa IpU W3paAM IIPOTHO3a W TPOjeKIja TPEeHI0Ba
npoMeHa OMOJMBEp3HUTETa y OIHOCY Ha paslIMuuTe KiIMMaTcke napamerpe. IloceGHO cy
WIYCTPAaTHBHU PE3YyJITaTH BHIIENAapaMETapCKOr MOJENOBama KOje je H3BpIIMIA Ipyma
ayropa mpeaBoheHa Apayxom (Aratjo, M., et al, 2004) xako OM aHANM3UpaN YTHUIA]
Oyayhux KIMMaTCKUX IMPOMEHa Ha CeNEKIHjy cHcTeMa 3alITHNeHNX MPUPOJHUX Jo0apa Ha
OCHOBY y30pKa pacmpocTtpamema 1.200 Bummx Ompaka EBpome m cemaM KIIMMATCKHUX
Bapujabiu.” Ha OCHOBY JeTa/bHMX MATEMaTHUKMX HPOpAudyHa M CHMYJIALMja ayTOpH Cy
yTBpAwIH 1a he npubnmkHo 5% BpcTa 07 aHAIM3UPAHOT Opoja U3TyOUTH CBOj KIIMMATOICHU
apean u 1a he u mopen akTyeIHUX CTpareruja Ha 3alITUTH, TOhH 10 BUXOBOT HECTaHKA.

Oxko 2% Bpcrta U aabe he uMatu onarosapajyhie KIMMAaTOreHE YCJIOBE 3a OICTaHaK,
aim ce oHM Hehe mpocTopHO MoKIIanaTy ca cajgaimbuM apeannma. J{a Ou orcrane, oBe BpeTe
MOpajy Ja YCTaHOBE HOBE CTa0WJIHE apeaje M Ja HCKOPUCTE CBOje CIIOCOOHOCTH 3a
qucriep3njy. Y KOHTEKCTY 3alliTUTE IPUpPOJIe, BEPOBaTHO je Ja mocrojehm cucrem
3amTuheHnx MpUpoAHUX nobapa 3a wux Hehe Omtn amexBataH. Oxpabpyjyhe je ma he 3a
yak 93% aHanmMm3MpaHHX BpcTa, mocTtojehia Mpexa pesepBaTta OHTH IOTOAHA M TOKOM
Oynyher mepuona. PernoHanHO aHANM3HPaHO, HAjyTPOXKEHHjH IPOCTOPH  Ipen
MOTEeHIMjaTHIM OyayhuMm kimuMmatckuM npoMeHama cy Jyxsa Eppoma (yxipywyjyhu u
IDTAaHUHCKH cucTeM Aumma) 1 CKaHAWHABCKO TIOIYOCTPBO, JOK HEOOMYHO OJACTYIAmke
TIPENICTaBJha M CTEIICH YIPOKEHOCTH TepuTopuje Mahapcke mrTo ce objanrmaBa U3Pa3HTUM
HHU3H]jCKUM KapakTepoM pesbeda 1 XOMOreHomIy KOMIUIEKCHHX YCIIOBa JXUBOTHE CPE/IMHE.

U mocnepuue xoje mpouec OGHOTHYKE XOMOTEHM3aLUje OCTaB/ba Ha Pa3sHOBPCHOCT
KHBOT' CBETa, MPEAMET Cy UCTpakKuBamba KOH3epBaloHe Ouoreorpaduje. OBUM mponecom
ce JIOKaJJHe OMOTHYKE BPEIHOCTH 3aMEmby]y OHUM Ha 4Hje je PacHpoCTpambemne IpecyiaH
3Ha4aj UMao aHTponoreHu ytunaj. Ca HacTynameM AMHAMUYKE IIPOMEHE BEIWYMHE apeaja
AayTOXTOHUX M aJJOXTOHHUX BpcTa, ofpeljeHe BpcTe mocTajy TyOMTHHUIN, a ApyTre MOOeaHUIN
y OCBajamy >KHBOTHOTI IIpocTopa. Bpcre mobenuuiie nmajy criocoOHOCT 100pe amanTaiuje
Ha pa3nuyuTe yciaoBe cTaHumTa. OHe HEe caMo INTO Cy y CTamy Ja u30erny ryOurak
YKUBOTHOT TIPOCTOpPa, Beh YCIIEIIHO pa3BHjajy W CIOCOOHOCT HEroBOT mpomuperma. [Ipema
nctpaxnBarkumMa Makkuanja u JlokByma (McKinney, M. and Lockwood, J.L., 1999) oko
2% rnoGarHOr qUBEp3UTeTa NTULA U 1% BpcTa cucapa, HACHTU(PHUKOBAHU CY KA0 YCIEIIHO
MHTPOAYKOBAaHM Y HOBE yCIIOBE XHMBOTHE cpeanHe. Oko 2% BpcTa BUIINX OMIbaKa MO3HATE
Cy Kao yCHenrHe HHBa3UBHE KOPOBCKE BPCTE, JIOK je 3HATHO Behn mpoleHaT OHUX BPCTa Koje
cy 300r EKOHOMCKOT 3Hayaja AaHTPOIOreHHM HHTEpBEHIHjaMa (HIP. WHTCH3MBHOM
MOJHOIIPUBPEAOM) TIporumpuie coj apean (Donald, P.F., and Evans, A.D., 2006).

buotnuka XoMmMoreHuszamuja ca CBOje TPU KOMIIOHEHTE (XOMOTeHH3aluja TIeHa,
€KOJIOIIKa ¥ TAKCOHOMCKA) MPEe/ICTaB/ba JUHAMHYAH M KOMILIEKCaH MPOLIEC, KOjU Ha OCHOBY
npunagajyhux npuopurera Omotuukux norahaja m mpoueca y QopmHpamy H30JI0BaHUX

2 VYV NMOMEHYyTOM HCTpaKHMBamy Cy KOpHIINEHH MOJalM O MPOCEYHHM BpeAHOcTHMa y mepuoxy 1961-1990. 3a
cnenehe mapamerpe: TOAMIIbA TEMIEPaTypa, TEMIEpaTypa HajX/laJHHjer Mecela, TOJWIba CyMa IaJaBHHA,
TOJMINA 3MMCKAa KOJIMYMHA [aJaBUHA, TOJMIIbA JIETHha KOJIMYMHA [aJaBHHA, TOJUIIBH Opoj maHa ca
TemnepaTypoM Behom onx 5°C, KONMYHHK TOAWIIGE aKTyelHe eBaloTpaHCIHpaluje IpeMa TOAUIILO]
MOTEHLMjAJIHO] eBanoTpaHcnupanuju). Ha ocHOBY MoesoBarba H3BpIICHE Cy HBHXOBE MpoLeHe U 3a nepuox 2021-
2050. (Aratjo, M., et al., 2004).
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XOPOJIOMKNX ¥ (DYHKIMOHATHUX TAaKCOHA W IHMXOBHX IIOMyJaldja, 3Ha4daj TIIOOATHOT
3arpeBamba, pactyher 3aralema atmocdepe, xuapocdepe u nexocdepe, CBOAN Ha yMEPEHU)H
u Mame anapmanrtan HuBo (Ebach, M.C., and Humphries, C.J., 2003; McKinney, M., 2009).

JonpuHoc koH3zepBauuoHe Ouoreorpaduje ynanpehemwy 3amuTure npupojae

Konseppanuona ouoreorpaduja Kao CHHTE3Ha U NMPUMEHCHA Hay4YHA IUCIUILIMHA
UMa 3a OWb Jla yCMepaBa HMMIUIEMEHTHpPAme CTpaTervja 3alliTUTEe NMpUpOoJie Ka BpcTama,
IBUXOBUM 3aje/IHUIIaMa W CTaHMIITHUMA, [PEe HEro ITO HKHUXOB MOJI0XKA] y IMPOCTOPY H
OpOJHOCT JOCTHTHY BPEIHOCTH KOje C€ MOTY CMAaTpaTH KPUTUYHUM, Oe3 003upa Ha y30pKe
Koju cy uM mperxoamwnu. Hajpehum memoMm 3acHOBaHa Ha TEOPH[CKHM JOCTHTHYhnMa
ocTpBcKe Onoreorpaduje, KoH3epBannoHa Ouoreorpaduja MMa 3a IMJb WCIUTHBAKE H
n300p OHUX TEOPHjCKUX Omoreorpa)CKuX AOCTUTHYhA Koja MOTy OWTH IpHUMEHm-eHa Oalr Ka
OuyBamy OHMOTHYKHX BpPEAHOCTH M CIIpeyaBamky WHIUACHIMjE W ImUpema mopemehaja
(IpuUpOHUX ¥ AHTPOIOTEHO W3a3BaHMX) KOjH HApyMIaBajy XONUCTUYKY M OHOTHUKY
paBHOTEXKY. buoreorpadcka HCTpakMBarba HMajy CBOjy JEeOWHCTBEHY IEPCICKTHBY U
TEOPHjCKO-METOJIONIONIKY OCHOBY, KOJU Y3 BaJMIHE U aKTyelHe [oJaTke HMajy
oarosapajyhy u oAroBOpHY NpHUMEHY Y 3alITHTH IPHPOAE U OHOIUBEP3UTETA.

TpamunuoHanHa nmpuUMeHa OCHOBHUX OHMOreorpa)ckMx MCTpaKMBamba Ha 3aIUTHTY
NpUpoJie, HAjBHUINE j€ eKCIIOHMpaHa IpH HK300py HAjONTHMAIHHjUX BEJIMYMHA H
koHurypauuja 3amruheHux npocropa. EKCIDIMIMTHM  Npeasio3n 3a  Kpeupame
crenupUIHOT TEOMETPHjCKOT 00JIMKa 3aTHheHOT TPUPOJHOT 100pa Ha OCHOBY ITO3HABaba
3aKOHHUTOCTH YCIIOCTaBJbathba PaBHOTEXKE H3Mel)y Iporeca MMHUTpalyje W HIIYe3aBarba,
MOKa3all Cy C€ Kao HEJOBOJHHO CaBpUIGHM W yHUBep3asHH. lcroBpemeno, wMely
TeopeTHYaprMa 1 MpaKTHYapuMa 3aIITHTE IPUPOJIE MMOCTOjH CKOPO YHU(OPMHA carjlacHOCT
Yy CTaBOBHMMa Jia C€ HAjONTHMATHHUjU OOJHK 3aIITUTE KOjU PACIOJaKe MOTEHIMjajoM 3a
OCTBapeH¢ MAaKCHUMallHE CBPCHCXOJHOCTH, peajm3yje Kpo3 QopMmupame CcHCTEMa
3amTuheHnX TPUPOAHHUX HoOapa. Y TakBUM CHCTEMHMa, HPUPOAHH OHMOTHYKH IPOLECH
Tpebano Om ma ce oABHjajy y3 MUHHMAJIHY AaHTPOIIOTEHY HMHTEPBEHIN]Y. Y CaBpPEMEHOj
6moreorpaduju ce Haa3W HAYYHH HOTEHIH]jaT KOju he y3 moMoh er3akTHe KpUTEpHjyMCKe
MeTojosoruje omoryhurn aeduHUCake MUHAMAIIHE BEIHYMHE 3aTHNCHUX MPHPOTHHUX
nmobapa, ajld ¥ BbUXOBOT 00JIMKa, Opoja 3amTuiieHuX MPOCTOPHUX IIEIMHA U HAYWHA BUXOBE
nose3zaHoctu. Mnak, moTpeOHO je KOHCTAaTOBaTW Jia W NPOCTOPHO oO/iBojeHa 3amruhena
NpUpoIHa J100pa HEXOMOI€HHX pPErHOoHa II0jeJMHAYHO MOTY IOJpXaBaTH OICTaHaK
pa3IMUYUTHX Tpyla BPCTa M Ja CE IHLMXOBOM CBCHTYaJIHOM arperaiujoM He 00e30ehyje
3amrTuTa, Beh HanpoTuB mojcthye (YHKIMOHATHA HecTabmiHocT. Moryhe je na 4ak u y
XOMOT€HOM IPOCTOPY OJ[BOjeHa 3amTuheHa mprupoaHa 100pa MOry cadyBaTH U 00e30eanuTH
oricraHak Beher Opoja BpcTa, nako OM HEKe O] BUX CUTYpHO OWJIE YrpOXKEHE 3aIlliTUTOM
YHyTap camo jeTHOT KOMIAKTHOT 3alITHNeHOT IPHUPOIHOT 100pa.

Kaxo rpyma ayropa npensohena P. Burakepom (Whittaker, R.J., et al., 2005) uctuue,
TeopHja OCTpBCKe Omoreorpaduje HHje y MOTryhHOCTH &a HaMm na pemieme O Pactopersy
pasmelniraja Bpcra yHyTap (parmeHara, IITo je jeiaH off CYIITHHCKUX MmpobiiemMa ca KojuMa
ce cyodaBa IIpakca 3aluTHTe mpupoje. Ha ocHoBaMa Tese na y LEHTpy apeana pa3Meliraja
HEKe BPCTE IOCTOje ONTUMATHH YCJIOBH 32 FHEH OINCTAaHaK M JIa OHM ONajajy ca moBehamem
Y/IaJbEHOCTH, y TEOPHjH, a MMOTOM W MPaKCH 3alITUTE NPUPOJIE, JOMHHUPAO je cTaB aa he
HajBHIIE IIAHCH 32 AYrOTPajHU OINCTaHAK UMATH BPCTE KOje Ce Hajla3e HajoKe IEHTPY
muctpuOynuje. OBa mpernocraBka je Owia Boacha MpH IUTAHUPalky W Pa3BOjy METona 3a
KBaHTHUTATUBHY CEJNEKLH]y 3amITHheHNX MpUpOAHUX nobapa, HpH 4eMy je QaBopu3oBaHa
3alITUTa BPCTa KOj€ Ce Hajla3e YHyTap CPeIUIITa IbUXOBE aKTyellHe JUCTPUOyLHje.

CympoTaH OBOM, aKkTyellaH jeé W MPUCTYN O pa3MemTajy 3amTuheHuX HPUPOJHUX
mobapa yHyTap 30HE TpaH3WIMje, jep he Ha TakBUM JOKaldjamMa afanTaluje BpcTa Ha
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MIPOMEHE y KUBOTHOM OKPYXKeHY OUTH pa3sHOBPCHHUjE U ycIelHuje. MeljyTuM, Ha OCHOBY
OpojHMX HAyYHHUX aHaiu3a, YTBpheHO je Ja cy KJbYYHM yTHIAjM Ha MPOIEC HIYe3aBarbha
YBEK 3alo4Hmbalii O] Mepu(epHuX MOIyNaluja, U Ja Cy HajayiKe OICTajaye IoIyJaiuje
KoOje ce Halla3e yHyTap UCTopHjcKor apeana pasmeniraja (Whittaker, R.J., et al., 2005).

Komnseppainona 6uoreorpaduja Mopa YCMEPHTH CBOja MCTPaKHMBama Ka aKTYCIHO]
MO3UIIMjU BPCTE Y apeiy, 0e3 003upa Ja Jin je OHa Ha [EHTPATHOM WK Mepru(EepHOM MECTY
y OIHOCY Ha W3BOPHIINTE apeaia. TeopHjCKH je yTBphjeHO, a cBe dyemie y Tpakcd M
noTBpheHo, 1a Cy ce ca MpOIINPEHeM YKIbyunBama MepuepHux AeaoBa apeana y IporLec
3amITUTEe TMojaBWiie HOBe MoryhHocTm 3a kopumiheme OBHX IIpOCTOpa Yy CBpXe
PEMHTPOIYKLHMjEe, M M Kao IPOCTOP 33 HCTPAKHBAKBE HEOTKPUBEHMX IOITyJalyja
yrpoxennx Bpcra (Channell, R., and Lomolino, M., 2000a, 2000b).

CeM XOpOJIOLIKE TOBE3aHOCTH, HY)XHO je y TNpoydyaBakbUMa KOH3epBaLOHE
Omoreorpaduje HempecTaHO pa3MaTpaTH W HHCHY BpPEMEHCKY AWMEH3Hjy. BpemeHcka
YCIIOBJEEHOCT OHoreorpadcKux mpoueca BOIM U Ka HCTOM acleKTy Y 3alliTHTH HPHPOJe.

Llu/p 3alnTHTE je CBAaKaKo IyropoYHa EKOJOMIKAa CTAOMIHOCT IMPOCTOpa M CBUX
OMOTHYKHMX CHTHTETa M HHUXOBHX 3ajeHUNA. VICK/bYYMBO y3 KOHTHHYHpaHO mnpaheme
JUHAMHUKE TIPOMEHa YHyTap 3amTHheHHX MpOCTOopa LMJBEBH 3aITHTE M Mepe Koje ce Ka
BHX0BO] PEIN3aL1j1 CIPOBOJIE, MOTY OMTH Y IOTIIYHOCTH OCTBapeHU.

OnpaBaaHoCcT adupMalmje KOH3epBaluoHe Ouoreorpaduje Kao HOBE IMCIUILIAHE
Oouoreorpaduje, a caMuMm THM HHTerpasHo W ¢usnuke reorpaduje, y mnpouecruma
YCMEpeHHM Ka 3alliTUTH MPHPOAE, MOXKE Ce MIyCTPOBaTH M Ha OCHOBY craBa l{umepepa
(Zimmerer, K.S., 2000) na je monpuHOC reorpada 3amITHTH NpUpoJie Moryhe ocTBapuTH
HajMame Ha OCHOBY 4YETHpPH €JEMEHTa Yy CBakOM IIOCTYIIKY H3[Bajamka IpPOCTOpa 3a
3amTuTy. Hanme, HEONXOIHO je TOCTOjabe caMe TEPUTOpPHje U3/BOjCHE 3a 3allTUTY, HEHO
30HUpake, GOpMHUpama rpaHUNA 3alITHTE W YCIIOCTABJbAKkEe Pa3HOIMKUX M MHOTOCTPYKHX
Be3a m3Mel)y ereMeHara aOHOTHYKOT U OMOTHYKOT OKPY)KeHa H CYIPOTCTaBJLEHUX Mpolieca
3alUTHTE M Jerpajanuje mpocropa. Hajuemhm Hemoctatak OBakBOT MpUCTyHa je
IocMaTpame MPOCTOpa M I0jaBa M IMpolieca KOjH Ce€ y HeMy OABHjajy, Ka0 CTaTUYHHX U
pETaTHBHO XOMOTEHUX KaTeropuja.

3ak/by4Ha pasMaTpama

Tpaguimonanna Ouoreorpadcka HayyHa pocturayha, y yclnoBuMa caBpeMEHOT
pa3Boja YOBEYAHCTBA M CBE Pa3HOBPCHUjUX MPUTHCAaKa Ha CBE Apyre (opme jKMBOT CBETa U
BUXO0Ba CTAHMIITA, 00Wjajy HOBY, aIUTMKATUBHH]Y JUMEH3H]Y.

Apean momynamyja ¥ BpCTa MOIJIOKHHU Cy IPOIECHMMa KOHTPaKLfja W IIHpema.
BbuxoBy y3pOdYHOCT M CBENPHCYTHOCT y NMPOCTOPY M BpeMEHy IOKYIIaBaMo ja 00jaCHHMO
pasHopogHnM (akropuma. Ha OpojHMM mprMepnMa je KOHCTaTOBaHO Ja ce Ha oapehenum
MapruHaIHAM, MepU(epHIM JeJOBHMa apeaia Haja3e jeJHHO MpeocTala CTaHWINTa Ha
KojuMa je Moryhe ocTBapHTH OINCTaHAK MOIyJamnje, MOXKIA YaK U MOCIeae 3a oapeheHe
Bpcre.” Komseppamuona 6uoreorpaduja Mopa ycMepaBaTH CBOja HCTPaXKHBamba Ka
aKTyeJTHUM I10JI0XKajuMa BpcTa y apelly, y3 KOHCTaHTHY OICepBallljy HUXOBE AMHAMUKE U
cariefiaBamkbe y3pOYHOCTH THX IpoMeHa. llako cy 4YBpPCTO y OCHOBHM KOH3EpBallMOHE
Ouoreorpaduje yTKaHM TIOCTYJIaTH OCTpBCKe Ouoreorpaduje, KOju c€ OMIHMKY]Y
HeyTpalHollly y OJHOCY Ha KOHKPETHE CIELHjCKe OCOOCHOCTH M 3aXTeBe, NMPUMCHCHH
ACIeKT Ha 3aIUTHTY OHMOAMBEP3HMTETa U NMPHPOJEC MOpao OU na o0yXBaTH yBa)KaBambe CBHUX
KOHKPETHUX ayTOCKOJIOIIKHX, Al M CHHEKOJIOMIKUX OIJIMKA BPCTA M HHHXOBHX 3ajeIHHMIIA

3 Pesyntatn ncrpaxusama Jlomonuna u Yenena (Lomolino, M., and Channell, R., 1998) noxazyjy na ce yrpoxxeHe
BpCTe Kao mTo cy KamupopHHjcku KoHOop (Gymnogyps californianus), Tyamcka Maakapa (Gallirallus owstoni),
upBenu Byk (Canis rufus) wnu jenua Bpeta gacuue (Mustela nigripes) nanac Hanase Ha epudepHju BHXOBUX
HCTOPHjCKUX apeana Ha Teputopuju CeBepHe AMepuKe.
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Ha crnenu(uIHOM TpocTopy Koju he Outn npeamer 3amrute. [lokazano ce Takole, 1a camo
MIPUMEHOM TEOpHje OCTPBCKe Ouoreorpaduje He MOKEMO JOOUTH pelIehe CBUX OJroBOpa
Ha MHTaka pa3MellTaja Bpcra yHyTap (parmMeHara apeaia, IITO je jelaH O/ CYIITHHCKUX
npo0iieMa ca KOjUM ce cyodaBa Ipakca 3aliTUTe Ipupoje. BuinesHauHu oaroBopH Ha TO
MUTake CUTYPHO Cy jeqaH oj HajBehux wu3a3oBa KOju je aKTyenaH y KOHTEKCTy Beh
(dbopMyIHCaHUX HUCTPAKUBAUKKX MPoOIeMa KoH3epBalmoHe ouoreorpaduje. [IpoHanaxkeme
pelema Ha IMpeBa3wiIaXemy MpodieMa (DyHKIUOHAJIHE H30JI0BAHOCTH KOJU HEMHHOBHO
TOKOM BpeMeHa (opcupa Impoliec uirie3aBama BpCTa, IpeacTaBiba joIll jejaH He3ao0nia3aH
3aJ[aTaK KOju y CBOJUM HCTPaKUBAaUMa arocTpodupa oBa HayYHa TUCHUILIHHA.
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SNEZANA DURPIC!

CONSERVATION BIOGEOGRAPHY - THE MODERN SCIENTIFIC
CONTRIBUTION OF BIOGEOGRAPHY TO THE IMPROVEMENT OF NATURE
CONSERVATION

Abstract: In present times, there is a clear and growing need for applying theoretical biogeographic achievements
in improving the state of biodiversity and conservation. Conceptual principles of conservation biogeography take
the research into the relationship between fundamental biogeographic principles and the need for their appliance in
nature conservation as the basic theory model, based upon biogeographic studies of isolated ranges. This paper is
meant to point out the differences between spatial and functional isolation and the effects these have on the stability
of populations and species. In light of this need to apply theories in biodiversity and nature conservation, it is
important to research not only the processes that depend solely upon natural factors, but also those that are caused
by a number of human-induced changes, e.g. habitat fragmentation, climate change or biotic homogenization.

Key words: conservation biogeography, island biogeography, biodiversity, nature conservation, habitat
fragmentation.

An introductory review of conservation biogeography

The practical aspect of biogeography, which is realized through the studies of
conservation biogeography, enables a modern scientific approach to nature conservation.
Conservation biogeography, defined as a science that deals with the application of
biogeographic principles, theories and analysis that examine the dynamics of individual,
species and population taxa distribution, in respect to biodiversity conservation and
improvement in the current conditions of biosphere modification, represents an area of
research with achievements that are yet to be acknowledged. Even though it was defined as
an individual science as recently as 2003 during the I Conference of the International
Biogeography Society (IBS), the foundations on which its methodological principles rest
stem from the classics of exact biogeographic thought, especially the theories of island
biogeography and equilibrium (Arrhenius, O., 1921; Preston, F.W., 1960, 1962; MacArthur,
R. and Wilson, E., 1963, 1967).

The main subject of research and methodology of conservation biogeography are
closely tied to biogeography, conservation biology and nature conservation. The application
of biogeographic scientific achievements and research results in nature conservation rests on
the landscape ecological approach as well, using results from sciences such as landscape
ecology and macroecology in the improvement and proper management of natural resources
and nature conservation (Xiuzhen, L. and Ulo, M., 2009; Kent, M., 2005, 2007).

Since many authors support the view that the anthropocentric understanding of
natural resources is at the root of nature conservation (Huggett, R.J., 1998; Spellerberg, L.F.
and Sawyer, J.W.D., 1999; Trudgill, S., 2001), which implies it is paramount to maintain
their sustainability and improvement, then we can conclude that the theoretical and practical
research of conservation biogeography is concurrent with nature conservation only in those
elements that have spatial and time dynamics of biotic entities and their communities at their
core (Jepson, P. and Canney, S., 2001; Whittaker, R.J. et al., 2005). However, if we take an
objective approach, the essence of nature conservation can be achieved by integrating at
least two seemingly conflicting aspects. Firstly, by conserving nature, biotic resources are
allowed to develop in full integrity and complexity of natural processes. Secondly, we can

! Dr Snezana Purdi¢, assistant, Faculty of Geography, Studentski trg 3/3, Belgrade.
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introduce a number of measures and management activities into nature conservation in order
to achieve a potentially optimum state of a protected area based on planned interventions.?

This paper will point out basic methodological principles of conservation
biogeography, as same as options and adventages of their application in the existance
conditions of more intensive and various human pressures on the biosphere and overall
diversity of its entities.

Methodological principles of conservation biogeography

The unlimited variability of geographic range sizes, as complex interactions
between the basic biotic attributes of organisms, their demographic aspects, adaptations to
environmental conditions and dispersion needs, as well as all abiotic parameters, and their
variability in space and time which limit distribution and diversity of species, presented an
intriguing field of study aimed at expressing the quantitative relationship between range size
and distribution of species, which dates back to Arrhenius (Arrhenius, O., 1921). Using his
model, Preston (Preston, F.W., 1960, 1962) introduces the so called power distribution
model into biogeographic theory, contained in the following formula:

S =cA’
or
logS=c+1z(logA)
symbols stand for:

S — number of species,

¢ — constant (depends on the nature of taxa, biogeographic region, degree of isolation and
population density of taxa),

A —range size, and

z — measure of inclination (slope) in logarithmic space (i.e. the rate of slope change
depending on the increase of area size). The slope is linear for value z = 1, increasing for z
>1 and decreasing for z < 1.

Theoretical and mathematical exploration of the relationship between the
distribution of species and range size has been a topic for decades since. There is accordance
among numerous authors that the number of species rises with the increase in range size, but
there are different opinions about what causes this. Among others, Scheiner (Scheiner, S.M.,
2003) believes that an increase in habitat diversity within a range, concurrent with the
increase of range size, is an inevitable consequence of range dimensions. However, there is
a dilemma concerning the maximum number of species within an area and the finite
dimensions of range sizes (Lomolino, M., 2001). We must not forget the fact that beside the
increase of species numbers which is caused by the increase in range size, there is also an
opposite process occurring in nature. With the decrease of range size, there is also a logical
decrease in the number of species (Gray, J.S., et al., 2004). These statements are of great
importance regarding the application of conservation biogeography in determining an
optimum size of protected natural areas.

% The activities and planning in nature conservation are a part of the integral system of ecological
problem management. Ecological problem management is very complex, it is an on-going process and
involves constant problem solving (new ones show up all the time), it is not a fixed state (MubanoBuh
., 2007.). In the following text, we will show that the failure to recognise the dynamic components of
biogeographic research is often the main problem in nature conservation, which, in turn, is closely tied
to the socially organised, scientifically founded, system of management.
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Island biogeography came out of biogeography during the 1960s, it is a branch of
biogeography which has a fundamentally important role in many concepts of conservation.
The basic theory of island biogeography rests upon a simple principle. The distribution of
taxa is determined by their dispersion in relation to the center of origin. As the catalyst of
dispersion movements from the center of origin, certain biological processes are recognized
— adaptation, selection and competition. However, the variations in species diversity over
time in a particular isolated habitat (an actual or functional island) cannot be explained
solely by evolution, even though it is a paramount process in the forming of species origins
(MacArthur, R. and Wilson, E., 1963, 1967). Island biogeography nominally does not regard
any dynamic and external abiotic historical process as decisive in the occurrence and
stability of the isolation of existing taxa and populations. In its original form, the theory of
island biogeography is static and regards the laws of island populations only through the
processes of immigration and extinction. Even though these are opposite processes,
immigration and extinction in isolated habitats create a balance in this habitat over time.

However, after a decades-long work on theories and the practical application of
these theoretical principles, numerous authors agree in defining certain limitations (Fox, B.J.
and Fox, M.D., 2000; Lomolino, M., 2000; Ward, S.A. and Thorton, L. W.B., 2000;
Whittaker, R.J., 2000). Namely, a) theory is neutral to the type of taxa, i.e. applicable and
equal for all species, which ignores the potential role of the specific interactions between
them; with this approach, rare or endemic species are wrongly treated the same as
cosmopolitan ones; b) a homogeneity of habitats and immigration filters is presumed; c)
only when we broaden the theory on a spatial and time scale, is it possible to introduce
additional parameters, e.g. abiotic disturbance (geological or climatic in nature) or
anthropogenic interventions which can influence the rate of the immigration or extinction
processes.

As Lomolino (Lomolino, M., 2001) points out, at the core of the number of
species-area size relationship there are two relations: a) the diversity of species increases
with habitat size and b) the rate of the increase of the number and diversity of species in the
habitat decreases with the increase in size of the isolates. Based on these relations, it is
possible to make an assessment of the biotic value of an existing or future protected area, i.e.
to predict a possible decrease in biological diversity due to anthropogenic pressures on a
particular area.

We can therefore without a doubt conclude that range size (especially island range
size) is an important element in conservation biogeography research. Research done by
McArthur, Wilson, and Diamond (McArthur, R. and Wilson, E., 1963, 1967; Diamond,
J.M., 1975) has shown through detailed mathematical models that “islands” with a greater
area have greater possibilities for the creation of refuges, have better conditions for habitat
required by species with greater needs for living space, have a greater diversity of
immigrants and provide a more diverse internal geographic isolation. Concurrent with
Lomolino’s (Lomolino, M., 2001) view, we point out that one of the most important
relations in nature, i.e. number of species-area, is not influenced by just one dominant
biogeographic factor but by a combination of a number of convergent influences.

From the theory of island biogeography came out a mathematical model of
equilibrium which is defined as a “state in which the rate of mortality equals the rate of
birth, or in which the rate of extinctions is proportionate to the rate of new species
immigration” (McArthur, R. and Wilson, E., 1963, 1967). The theory of equilibrium implies
that larger “islands” have a greater number of species since they also have a greater diversity
of habitats, isolated islands have less diversity, and finally, in island habitats there is a
fluctuation of species, i.e. colonizing species replaces the ones that become extinct.
Essentially, as the theory of equilibrium implies, “natural” undisturbed areas are in a state of
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balance or natural flux. Therefore, establishing the principles of flux (flow) in nature is a
key element in observing and understanding it.

Still, emphasizing the size component of a species range should not exclude
studying some vital population parameters in conservation biogeography. According to
Whittaker (Whittaker, R.J., 1998), it is important to determine how many individuals of a
species is necessary to ensure the survival of a remaining, isolated population, i.e. what is
the minimum size of a population that ensures its survival.

Human pressures on the biosphere and conservation biogeography

Along with numerous changes in all elements of the environment, there is also a
numerous of responses of biotic entities and ecosystems to these changes. Depending on the
type of disturbance, its cause, intensity and duration, different reactions in spatial and
functional stability of biodiversity may occur. A modern approach to understanding the
basic factors that can induce a decrease in biodiversity can be defined by the acronym
HIPPO derived from the starting letters of the following English words: (H) habitat
alteration, (I) invasive species, (P) pollution, (P) population growth, (O) overexploitation
(Radovig, 1., 2005). Along with these processes and activities, we can also point out habitat
fragmentation, climate change, and biotic homogenization, as the basic human-induced
factors of modern biodiversity destruction.

We often compare fragments of biotic communities and their habitats as islands
surrounded by ecosystems with different attributes. The conditions that define the
surrounding environment, make it difficult for taxa in the fragments to disperse,
communicate (physically and functionally) and they encourage the processes of
insularisation i.e. isolation. The process of fragmentation is one of the causes of modern
extinctions of continental species.

When studying the relations between the process of habitat fragmentation and the
ability of populations to survive without danger of extinction in such insular habitats, it is
essential to make a distinction between functional and spatial isolation. If populations,
regardless of their size, are defined by an inability to maintain communication with other
populations of the same species, they will probably tend to disappear from the habitat
fragments, and the likelihood of extinction increases with the decrease in fragment size.
Walter (Walter, H.S., 2004), in context of an inevitable outcome of this process and the
possibilities of postponing it with conservation measures, introduces a term “terminal level
of the last traces”. By identifying the level between the state of fragmentation and
extinction, we can implement crucial conservation activities and enable a transition from the
state of isolation into a balanced “island” state.

It is certain that the loss of habitat due to fragmentation leads to the extinction of
species, especially if these are rare, but will also increase the probability of the
disappearance of other species whose populations will be reduced in size (Shafer, C.L.,
1990). The fragmentation of habitat also leads to an overall disturbance in a spatial aspect of
ecological and ecosystem processes, the composition of species and communities,
population dynamics, behavior, reproduction habits, and of course the state of individual
species.

According to Whittaker (Whittaker, R.J., 1998), fragmentation of habitat can even
lead to an overpopulation of species in certain areas, and therefore, since there is a
disruption in the extinction-immigration balance, this may lead to extinction of species even
though these may be protected. It is interesting to note that Walter (Walter, H.S., 2004) even
considers national parks, reserves and other protected areas as fragments or “last traces* in a
functional context. Concurrent with this is the conclusion that even species that are in situ
protected may become extinct, since they form reduced ranges (Whittaker, R.J., 1998).
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Research done by Newmark (Newmark, W.D., 1995) on the examples of extinctions
(mainly large mammals) within national parks in the western US, confirms the former
thesis, and the causes of such occurrences are explained by the modification and loss of
habitat, lack of predator control and perhaps by chance events (within or outside of
protected areas).

However, isolation of habitat does not always manifest itself in a negative context.
Sometimes, isolation of habitat is the only way for a species to survive, and in this case
fragmentation is viewed as an advantage. In cases when pathogenic causes and epidemics
endanger the stability and survival of, mostly carnivorous, species, isolation can have a
protective, sanitary role in halting the spread of disease (Channell, R. and Lomolino, M.
2000Db).

In the last few decades, at the center of not only scientific, but also public interest,
are two main problems concerning modern climatic fluctuations. The problems of the
increase of CO, concentrations and the damaged ozone layer are mostly described as
induced by anthropogenic factors. It is well known that the effects of CO, and other gasses,
i.e. the greenhouse effect, is damaging to the environment. However, there is substantial
scientific data that shows that the increase of CO, concentrations has a positive effect on
plant growth and animals. Supporting this is research done in Australia that shows that
forest growth increases by 2,4% when CO, concentrations double, but this is limited by the
amount of minerals in the soil (Aynuh, B. and Byphuh, C.,2003). Damages to the ozone
layer can have potential negative biological effects caused by changes in the UV-B specter.
Along with having an effect on human health, it can also affect plant and forest growth, and
the production of oxygen in marine ecosystems (dymuh, B. and Byphuh, C., 2003).
According to IPCC prognosis, the magnitude of climate change will cause significant
reductions in biological biodiversity in many geographic regions and types of habitat, and
island habitats and their species are singled out as the most vulnerable. Also strongly
affected will be habitats that cannot be recolonised, especially the endemic species that
inhabit these and even those species that don’t have a long lifespan despite being hardy.
Based on research done by Duci¢ and Purdi¢ (qyuuh, B. and Byphuh, C.,2003), we can
conclude that global emission of CO, is slowing down, that the rate of population growth is
decreasing, and if this trend continues, increase of CO, will reach its peak in 2014., after
which it will start to decrease. Therefore, the problem of CO, emission is exaggerated and
ecoalarmist views should be approached with caution.

Conservation biogeography wuses the advantages of applying numerous
mathematical-statistical methods in making prognosis and projections of trends of
biodiversity change in relation to different climate parameters. Especially illustrative are the
results in multiparametric modeling done by a group of authors led by Aratjo (Aratjo, M.,
et al., 2004) in analyzing the effects of future climate changes on protected area system
selection, based on a sample of distribution of more than 1200 plants of Europe and seven
climate variables.” Based on detailed mathematical calculations and simulations, they
concluded that about 5% of analyzed species will lose their climatic range and will
disappear regardless of efforts to preserve them. Around 2% will still have adequate climatic
conditions for survival, but these will not correspond to their current ranges. To survive,
these species must establish new stabile ranges and use their capabilities for dispersion. In
the context of nature conservation, it is likely that the current system of protected areas will

3 In this research, average values of the following parameters for the 1961-1990 period were used:
annual temperature, temp. of the coldest months, annual sum of precipitation, annual sum of winter
precipitation, annual sum of summer precipitation, annual number of days with temp. over 5°C, ratio
of annual evapotranspiration and annual potential evapotranspiration. Based on this modelling, they
made predictions for the period 2021-2050. (Aratijo, M., et al., 2004).
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not be suitable for them. It is encouraging that as much as 93% of analyzed species will find
the existing network of reserves suitable in the coming period. In a regional context, the
most endangered areas in respect to potential future climate change are Southern Europe
(including the Alps) and Scandinavia, while an unusual candidate is the territory of
Hungary, which is explained by the lowland character of its landscape and homogenous
conditions of the environment.

Conservation biogeography also deals with the effects biotic homogenization has
on the diversity of life. Biotic homogenization implies that local biotic values get substituted
with those whose distribution has mainly been influenced by human factors. With the advent
of the dynamic changes of range sizes of native and introduced species, some species are
losers and others are winners in conquering living spaces. The winning species have an
ability to adapt well to different conditions of the environment. They not only manage to
evade the loss of living space, but can also spread to new areas. According to research done
by McKinney and Lockwood (McKinney, M. and Lockwood, J.L., 1999) around 2% of the
global diversity of birds and 1% of the species of mammals are identified as being
successfully introduced into new living conditions. Around 2% of plants are known as
successful invasive species, while a much larger percentage have spread their range by
human intervention (e.g. intensive agriculture) due to their economic value (Donald, P.F.,
and Evans, A.D., 20006).

Biotic homogenization with its three components (the homogenization of genes,
ecological and taxa) is a dynamic and complex process, that reduces the impact of global
warming, increasing pollution of the atmosphere, hydrosphere and pedosphere, to a more
moderate and less alarming level, through the priorities of biotic events and processes in the
formation of isolated spatial and functional taxa and their populations (Ebach, M.C., and
Humphries, C.J., 2003; McKinney, M., 2009).

The contribution of conservation biogeography in improving nature conservation

Conservation biogeography as a synthesis and a practical science aims to direct the
implementation of conservation strategies toward species, their communities and habitats,
before their status can be considered critical, regardless of the causes that created this state.
Largely based upon island biogeography, conservation biogeography aims to test and
implement those theoretical biogeographic achievements that can be used to conserve biotic
values and to halt the occurrence and spreading of disturbances that disrupt holistic and
biotic balance. Biogeographic research has a unique perspective and a theoretical-
methodological basis, and together with valid and actual data can implement the theory into
nature and biodiversity conservation.

The traditional implementation of biogeographic research in conservation has
mostly been actualized in determining the optimum sizes and configuration of protected
areas. Ideas about creating a specific geometric shape of a protected area, based on data
about the processes of immigration and extinction, have proved to be imperfect and not
universal. At the same time, among the theorists and pragmatics of conservation there is an
almost unanimous consensus that the best form of conservation with a potential for
maximum purposefulness, is realized through creating a system of protected areas. In such
areas, the natural biotic processes should happen with minimum human intervention. There
is a scientific potential in modern biogeography that will, through exact criteria
methodology, enable us to determine the minimum sizes of protected areas, their shapes, the
number of protected spatial units and the ways in which they are interconnected. Still, it is
necessary to note that even the isolated natural areas of inhomogeneous regions can
individually support different groups of species and that by connecting them we may not
achieve protection but even induce functional instability. It is even possible to protect a
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greater number of species in isolated areas of homogenous regions, although some of these
may be endangered by protection within just one compact protected area.

As a group of authors led by Whittaker points out (Whittaker, R.J., et al., 2005),
the theory of island biogeography cannot provide a solution concerning the distribution of
species within fragments, which is one of the fundamental problems facing the practice of
conservation. Based on the thesis that there are optimum conditions for a species in the core
of its range and that these decrease with distance from the center, but also backed by the
practice of conservation, there was a dominant view that species closest to the center of
distribution will have the best chances for survival. This idea was influential in planning and
development of methods for a quantitative selection of protected areas, which stimulated the
protection of species in the center of the range. Contrary to this is the modern approach of
the distribution of protected areas within the transition zone, since in these locations species
will have more diverse and successful adaptations to changes in the environment. However,
based on numerous scientific analyses, it has been concluded that the key factors in the
process of extinction have always started with peripheral populations, and that individuals
within the historic range of a species will survive the longest (Whittaker, R.J., et al., 2005).

Conservation biogeography must direct its research towards the current position of
a species within its range, regardless of whether it is in a central or peripheral place in
respect to the core of range. It has been concluded in theory, and backed by practice, that the
inclusion of peripheral areas in conservation measures provides new possibilities for using
these areas for reintroduction, but also for the research of undiscovered populations of
endangered species (Channell, R., and Lomolino, M., 2000a, 2000b).

Along with the spatial connection, it is vital to constantly consider the time
dimension in conservation biogeographic research. The chronological conditionality of
biogeographic processes means we must consider the time when doing conservation work.
The goal of conservation is of course the long-term stability of areas and biotic entities and
communities. Only by considering the dynamics of change within protected areas can the
goals and actions of conservation be fully achieved.

The justification of affirming conservation biogeography as a new biogeographic
scientific discipline, but also as a branch of physical geography, in conservation processes,
can be illustrated by the view of Zimmerer (Zimmerer, K.S., 2000) which states that the
contribution of geographers to conservation can be achieved through at least four elements
in every process of protecting areas. It is essential to have an area due to be protected, single
out its zones, draw-up its borders and establish the multiple connections of the biotic and
abiotic elements of the environment and the opposite processes of conservation and habitat
degradation. The most basic drawback of this approach is that it considers an area and the
processes within it, as static and relatively homogenous categories.

Conclusion

Traditional biogeographic scientific achievements, in the events of current
developments, and with more diverse pressures on all life forms and their habitats, obtain a
new, more applicative dimension.

The ranges of populations are susceptible to the processes of contraction and
spreading. We strive to explain their causality and presence in space and time with various
factors. With numerous examples it has been shown that in certain marginal, peripheral
areas of a range, exist the only remaining habitats that can support a population, in some
cases the last populations of a species.* Conservation biogeography must direct its research

* Research done by Lomolino and Channel (Lomolino, M., and Channell, R., 1998) show that
endangered species such as the californian condor (Gymnogyps californianus), guam rail (Gallirallus



328

towards the current positions of a species within its range, with constant monitoring of its
dynamics and the causes of any changes. Even though the principles of island biogeography
are tightly woven into the basics of conservation biogeography, which are neutral towards
specific species needs, the practical aspect of biodiversity protection must include all the
autecological, but also the synecological aspects of species and their communities in a
specific area that is to be protected. It has been shown that by applying the theories of
biogeography we cannot obtain a solution to all the aspects of distribution within
fragmented ranges, which is one of the fundamental problems facing the practice of
conservation. Providing complex answers to this question is surely one of the biggest
challenges in respect to the problems of conservation biogeography research. Finding a
solution in overcoming the problem of functional isolation, which over time leads to
extinction, is one further unavoidable task that this science emphasizes in its research.
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owstoni), red wolf (Canis rufus) or a species of weasel (Mustela nigripes) today live in peripheral
areas of their historic ranges.
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