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Abstrrct

Based on the rcsuhs of the censuses caried out between I99G2000, the total
population oflhc Upper and Middle Olt Rivcr Basin is 721 HPa distribuled in 304
localities. The total popula(ion ofthe region can be estimated to approx. 800 HPa.
Aboul 30% of Transylvanian population and about 16% of Romanian population
breeds in the study area. From a vulnerability, conservational and monitoring point of
vi€w it is imponant to not€ that -10% of thc localities hold almost hau (328 HPa -
45.4970) of th€ .otal breeding population of lhc whole ar€a. The mean population
density (StD) for rhe whole area was 5.469 HPa/100 km'?. Out of a total of 721
breeding pairs, 64% were found to nest at allitudes betw€€n 500-1000 m and only 16%
nests within the altitudinal belt of 300-500 ,n. Most common nest sites arc electric
pylons (45.26%), bams (24.47%) and chimneys (22.48%). Since the 1960-s massiv€
changes have been obs€w€d in nest site prefcrcnces, from buildings to electric pylons.
The nean JZa and JZm values for th€ Upper and Middle Olt River Basin were above
2.0 and 2.5 in 1998-2000, values which arc higher than the estimared lZ^ ^nd JZ^
valu€s needed ro kecp rhe population stable. The white Stork populaiion ofthe Middle
and Upper Olt fuver Basin has urdergone a continuous decrease from the sixties until
the end of the nineties. Positive populational chalges can be seen, with the exception
of rhe Fagirat Basin, oDly it\ rhe I 988/ 1989-2000 petiod: the pop lation has recovered
to the level of the sixtics and is stiu increasing in the Ciuc, Targu Secuiesc and Sibiu
Basins.

Keywords: Whit€ Slork, Olt fuver Basin, distribution, population size, breeding
success, colonial nestinS, n€sr site sel€ction, population trends.
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Introduction

The white Stork has been identified as a priority bird species in 4 out of 7
agricultual and grassland habirats of Europe (Tucker and Dixon 1997), and recently it
was proposed as a habitat indicator species for agriculniral habitats by Tucker €r 1ll
(2000). Th€ While Stork is a flagship species for the intemational cons€rvation of
wetlands, ecologically valuable river Iowlands and low intensity farmland as well as
for the conservation ofmigratory birds in g€nenl (Samuserko 2000). Thus conserving
th€ W}lite Stork is an important contribution toward th€ presenation of biodiversity
and consequently to the implementation of the Conv€ntion on Biological Diversity
(Schulz 1999b).

The Wlite Stork is distribui€d over the entire tenitory of Romania and the total
number of breeding pairs was estimal€d by the last nalional c€nsus (1999) to ' 4500
breeding pairs (K6sa 2001). The first regional White Stork €ensus in this area was
conducted between 1909-1915 by Jakab Schenk (Salmen 1980), but nore detajled
censuses were made only in the s€cond half of th€ 20'" century. Data on the numbe$
and population trends of rhe Whit€ Stork in the the Middle and Upper Olt River Basin
w€r€ published by the followins authors: B€ldi (t962), Dam6 (1984, 1985, 1994),
D€rne.er (2001a,2001b), Klenm (1969, t97sa, t975b, l98l), Klemm and Salmen
(1988), Kohl (1980), Kovacs ()975, 1976), Kovnts (1968a, 1968b. 1974), Mohnr
(1979, 1981, 1990), Lutsch (1990), Lutsch, Philippi and Popa (1990), Philippi (1997),
Philippi (2001), Philippi and Popa (1990b), Popa (l98li, Szab6 and Papp (1996),
weber and Antal (1978).

The nain goal of this study was to locale and characterize th€ nest sites used by
Wlite Storks in the Upper and Middle Olt Riv€r Basin. The s€€ond aim was to
evaluate all the population data essential for the analysis oithe Wlite Stork population
in the Upper and Middle Olt River Basin to forecast its funher population trcnds (in
addition, in th€ tutur€ our databases will make possibl€ ftrth€r comparative analysis of
the different population param€t€rs in this ar€a). The third aim was to elaborate
recommendations for the protection of th€ While Stork populations and stork habitats.
Partial resulis of our shrdy were published by Denet€r (2001a, 2001b) and Philippi
(2001).

Materirl and Methods

Our study was carried out mainly from I July to l0 August 2000 when -80% out
of our data were collected in the Upper and Middle Olt River Basin- The other -20%
of the data were counted by dre authors betwe€n 1996- I 999.

The Upper and Middle Olt River Basin occupies th€ middle part ofRomania (th€
south-easlem comer of Transylvania) aDd is situated within four coun.ies (Harghita,
Covasna, Brasov, Sibiu) along 386 river kilometers. The total size of the Upper and
Middle Olt tuver Basin is l3l8l km'(Ujvari 1972). The seographical ranse ofthe
area is from 23'40'E to 26'24'E and ftom45'24'N io 46'45'N. Tbe Upper and Middle
Olt River Basin consists mainly ofintramountainous basins sunounded by 1500-2500
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m high mountains in the NW, N, E, S and SW parts. Forests cover 35-45% ol the
territory, the potential White Stork habitats (amble land + pastures + meadows)
amount to 50-61%.

The studied tenitory was subdivided into seven regions (Fig. 1):
1. Ciuc Basin: includes the catchment area of the Olt between the spring and

Micfahu;
2. Targu Secuiesc Basin: includes rhe catchment area ofthe Negru River (without

the drainage area of the tributary Tarlung River), the Casinu Basin and the drainage
area ofthe Olt River betwe€n Micfalru and confluence poini with the Negu River;

L Barsei Basin:also Lncludes lhe Banolt Ba\ini
4. Homoroade Rive$ Basini th€ hydrological dminage area of the Homoroade

5. Fegira$ Basin: includes the Olt catchment area between Raco$ and the
confluence point with the Lotrioan Riv€r, without the Homoroade and th€ cibin River
Basins;

6. Hartibaciu River Basin: the hydrological drainage area of the Hartibaciu River;
7. Sibiu Basinr the bydrological drainage area of the Cibin River, without the

drainage area of the Hartibaciu River.

mite Stork population panmeters were record€d according to the iniemational
abbreviations (Schulz 1999a):

HPa - number of pairs occupyiDg a n€st, nesting pairs (HPa=HPm+HPo+HPx);
HPm number ofpairs with fledglings;
HPo - numberofpats occupying a nest but without fledgling;
HPx- number ofpairs with unknown breeding success;
JZC - total number of fledglings in a defined area per year;
JZa breeding succ€ss, avearage number of fledged young per pair related to all

HPa ofa defined area (JZG,/HPa);
JZm breeding success, average number of fl€dged young per pair related ro alt

HPIn ofa defined area (JZclHPm)r
Std-"Slo* density": number ofpairs (HPa) per 100 sq kn ofa d€fined area.

Data analysis was mad€ with the Fil€Maker Pro software and rhe disrribution maps
were produced with the DMAP software.

R$ults and discussion

Distribution, population size and densiry

The Wlite Stork brceds all over lhe study area with the €xception of high
mountainous regions and forested areas. Distributiofl of breeding pairs (HPa) is
F€sented in Fig. 2. The species was identified in 304 localities (Table 5.). The
distribution of the White Stork thrcughout the area is unev€n. It reaches the highest
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densities in the Ciuc and Targu Secuiesc Basins, where grasslands are more
widespread as compared to other regions,

Based oo the results of the census€s caried out bctwc€n 1996-2000, the toial
population ofthe Uppcr and Middle Olt River Basin is 721 HPa (Table l. and Table
5.). As about 15% of the region was not covered by rhe cemuses (mainly rhe small
scttlements from the mountainous area), the total population is esrimated ro approx.
800 breeding paire.

About 30% ofTranrylvanian population and about 16% of Romanian population
brccds in the study area. The percentagc of unsuccesful pairs (%HPo) was low in
2000, only l0.0l7olo.

The mean population density (StD) for the whole area was 5.469 HPa/100 km'z
(fable l-). [t is higher than the average value for Romrnia (4.48 HPa/100 kmr - K6sa
2001) and much higher than for the Some$ Riv€r Basin (2.78 HPa/100 km? - K6sa,
unpublbhed results).

Breeding pairs were found in 100 tull lo-km UTM squares and in 3 partial lo-km
squarcs (from a rotrl of 139 tull and 7 partial lo-kn squeres) (Fig. 3). The speci€s
disribution thus covers ?0.54% ofthe total area covered by the 146 LITM squares.

Wllile the territory is not a rypical slork habitar (Kov66 1968a), mite Stork being
a lowland grassland bird, the local density ofbreeding pairs in some places reaches 50
pairvl0o km'(in the UTM square 35TMM12) (Fig. l), which is clos€ to rhe maxinal
dcnsiries in Europe. and one oflhe hrghesB in Romania.

Although the highest pair densities can now be found in the Ciuc Basin, Kovets
(1968a, 1968b) put forward a h)?olhcsis on a relarive recent colonization ofthe Ciuc
Basin by White Storks, bas€d on the m€mories ofelderly local p€opl€: the first nests
app€ared as late a5 during the setord half ofthc lE" century, and spread ftom Sourh
lo North. This hypothesis ;s apparently supportod by ihe breeding data from d|e Upper
6nd Middle Olt River Basin, pubtished in lhe ominhological joumal Aquila for the
period 1906-l9l0i from a total of 49 "stork villages" only one, Sencraieni is
mentioned from the Ciuc Basin.

Some ringing recoveries also support the h'?othesis ofKovits. The Wlit€ Stork
HCB 1257 ringed by Jakab Sch€nk in 1909 in Highig @arsci Basin) was recovered
afier four ye3rs in Joseni (Gheolgheni Basin) at a dist{nce of I 13 km to lh€ north from
drc ringing site (Salmen 1980, Ca$neanu 1999). Three White Storks ringed by R.
Iacobi in Arini (Ber8ei Basin) were recovered Iater in NE and NW (Cdtun€anu t999;
unfortunately the exact details of ringing 6nd recovery places and dates are missing).
All tbese four rccovedes suggest a nonhward movemeni of some Wliie Siorks from
the Barsei Basin.

A gradual decrease in breeding pair densiry (StD) was found f.om lhe Upper Olr
River Basin (Ciuc and Tergu Secuiesc Ehsins StD:7.1 l-7.68) to rhe Middle Olt River
Basin (StF4.35-5.97) (Table l.), probobly in clos€ conneclion with cbangcs in
habitat.
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Venical distribution

Out ofa total of72l breeding pairs, 64% were found to ncst at altitudes b€rween
500-1000 rn and only 36% nests within the ahitudiDal bet1of300-500 rn (Fig. 4). To
the best of our kmwledge this altitudinal disrriburion is unique for rhe Carparhian
Basin and probably also for Europe.

Breeding success

The JZa and tzm values, which characterize lhe breeding success, were calculated
only for the year 2000.In this year 579 HPa (500 Hpm + 2l Hpx + 58 Hpo) and 1669
JZG w€re recorded distributed in 206 localities. Th€ mean JZa and JZm valu€s for the
Upper and Middle Olt River Basin were 2.883 and 3.338. The JZa and JZm values
needed to keep the population stable are estimakd io 2.0 (Bumhauser 1983) and 2.5
{Lakeberg l9o5). As it can be seen in Table 1., the JZa vatues €xceed 2.0 and lhe JZm
values 2.5 in every studied rcgian in 2000. Bccaus€ high JZa and JZm valu€s w€re
regist€red also in the 1998-1999 period (Demeter 2001a, K6sa 2001 and other not
published data), the White Stork population from rhe Upper and Middle Olt River
Basin can be considered as a stable ore.

The ftequency disrriburion of brood size in 2000 for the study area was rhe
following (Fig. 5): the p€rcentage ofnests wirh I young (Hpml) was 1.960/0. HptA -
l5.l9o/". HP.ll.S - 3'1.25%, HPm4 16.52%, HPm5 8.57%. Extremelv hiqh number
ofnedglngs t6) was recordcd for rwo ncsrs.

AggEgability and colonial nesting

We used the following dcfinition for Whitc Stork colonics: villases with minimum
5 breeding pai|s {CuTrak and Jakubicc tqq6) among which rhe maximat disrancc docs
not exceed I km (Chozas a/ al. 1989). Wbite Stork cotonies wcre identified in 3t
localiti€s of rhe Upper and Middle Oli River Basin (Fig. 2. and Tabte 5.). Fron a
vulnembility, €ons€rvational and moniloring point ofview ir is imponad to note thal
-10% of thc localitics hold almosr half (328 Hp^ - 45.49o/rl of the total breeding
populaiion ofthc whole areal

ln order to compare quantitotiv€ly rhe aggregabiliiy of Whia€ Storks in different
regions we introduced rwo parameters:

I - irre,tsi4, ofcolonial breeding (lroporrion ofbre€ding pairs nesting in cotonies);
F- frequency of colonia.l br€€diog (Iroportion of localiti€s wirh colonies).
As Fig. 6 shows, the intcnsity (I) and frequency (F) of colonial brecding is the

higbest in th€ Ciuc, Sibiu and Targu Secuiesc Basins. The highesr aggregabiliry levels
(l > 55% and F > l57o) thus occur in ihe regions characterized also wirh rhe highest
SID values oable L).

lz.a ard JZm values calculated for the White Stork colonies (JZa=2.899 a .
JZm=3302, n-328 HPa) w€r€ almost identical with the values for those localities
where only l-4 HPa breeds (JZa=2.861 and JZrn=3.387, n=252 Hpa). This is in
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contrast with the findings of Radkiewicz (1989) who noted Sreater fza and lzm
values forWhite Storks colonies cdrpared to solitary nests in West Poland.

The larg€st stork colonies can b€ found in tbe localities Cristian (30 HPa) and
Sansimion (27 HPa).

Nest site selcctioo

The most colnnron nest sites in the Upper and Middle Olt River Basin are electric
pylons (45.26%), bams (2447%) and chidncys (2238%) (Table 2.). The frequcncy
distriburion ofncsr sjtes for Romania is the following: 69.31% ofn€sts ar€ constructed
on electric pylons aDd 27.40% on bujldings (chimneys + bams + rooft (K6sa 2001).
Thus the study arca remains behind olhcr rcgions in Romania as fnr as the proportion
ofnests construc(cd on electric pylons is cooccmed.

As Trble 2. shows, there are regional differences in nest sitc preferenccs. Th€
proportion ofnests constructed on bams is the highcst in th€ Ciuc and Tirgu Secuicsc
Easins (34.85-36.69%) and chimneys arc prcfcred as nesting sitcs in the Barsei and
Sibiu Basins (41.97-54.16%) (Table 2.).

During the last decades massive changes have been obscNcd in nest sitc
preferences, from buildings to electricity pylons. This process differcd significantly in
various parts of the study arca.

44 years ago Whit€ Storks ir thc T6rgu S€cuiesc Basin placed thcir ncsts
exclusively on buildinss and trees (Bdldi 1962). In 1962-1963 Kovats found no ncsts
constructcd on el€ctric poles in the Ciuc and Ta.gu Secuiesc Basins (Kov6ts
1968a1968b). Webcr and Anral obscrvcd in Ciuc Basin in l97l only ncsts
€onstruclcd on buildings and in trees (Webcr and Antal 1978). Thc first White Stork
nests plrced on clectric poles wcrc rccorded in thc Iate 1960-es by D6ncs Emese in the
Tergu Secuiesc Basin (Lemnia). ID this reg;on their propodion rapidly increascd: fmm
3.2% in 1978 (Moln6r 1979) to 15.6% in 1988 (Molnar 1990) and to 54.28o/o ir20OO.

The situation is difcrent in the Barsci Basin. In 2000 thc nroDortion of ncsts
consrrucred on €lectrc potcs was srill the lowc't in rhe enrirc region 1:,t t""r ffre
proportion ofncsts constructed on electric poles r€maincd b€low 50% in the Fngeras
and Sibiu Basins and in the Hanibac; Rivcr Basin, too.

The largest proportion of nests constructcd on electric pylons can be found in the
norlh and norlh-west oflhe area (Ciuc Basin, Homoroade Rivcra Basin). The reason
for this is most probably that nests built on electric poles spread from nodh
(Gheorgheni Basin) and north-west (Mur$ County) to tbe Ciuc aDd Homoroade
RiversBasins.

The proportion of nests placed on poles increased in parallel wilh the decrease ol
nests placed on buildings (se€ for example Molner 1979, l98l). As suitable nesting
places on chimncys and bams are becoming l€ss abundant, el€ctric poles probably
serve as a subsltute,

In the rniddle ofthe 1990s, in cooperation with the national electricity company,
the installation of artificial nest platforms on €lectricity poles was begun in Harghita
and Covasna counties (Upper Oll Riv€r Basin) and until 2000 about 86 poles werc
equipped with such platioms. No platforms were installed in Bra$ov and Sibiu
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counties (Middlc Olt tuver Basini. Consequ€nt]y, there are still 234 nests in direct
contact with electric wires.

Populalion trends

The Upper and Middle Olt River Basin, considering the available amounl of white
Stork populatioD dab, is one ofthe most studied arcas in Ronania. Despile tbis fact,
the summadsed daia ofthe fomer censlses conducled betwcen 1958-2000 cannot be
direclly comparcd for studies on population dynamics. Difficuhies arise from the fact
that during thc censuses the sample areas wcre different and also when tbey were the
same, in different years different localities were included in the monitoring.

To be ablc to compare the population trends between different regions in a given
tiln€ period, we divided th€ whole timc intcrval, bas€d on the available census daia,
into rhe fof lowing pe.iods: f 962l/1963-19731 19 74, 19-13/ 19'14-198811989 afi
1988/1989-2000. Only those localities were included in the analyses where census
data a.e available in two consecutive occasions. Despite the problcn$ mentioned
above, dala obtained in lhis wry provide a reliabl€ basis to estimate simultaneously tie
long term population cbang€s for the White Stork in rhe differcnt.egions oftbc Uppe.
and Middle Olt River fora siven tine pcriod (Table 3.).

Thc data prcsented in Table 3. show regronal differences inpopulation trends.
Although both in the Upper and Middlc Olt River Basins thc White Stork

population decreascd from the sixtics to lhe s€venties, this was more prcnounccd in
the Sibiu ard FlgArai Basins (- -28.1 - -43.82%) than in the Ciuc Basin (- -10%)-
Among the causcs of the decline Klcmm ( I 983) listcd the disapp€arancc of w€llands
due to drainage and river r€gulation following a syslcrnatic govemmenr plan atrd
structuml changes of lhc human settlemcnts and attitudes with transition to urban
building and behaviour.

In rha 1973/1974-1988/1989 period ibe decline of Stork populatiom continues in
all the regions from whcre census data arc available. A clear diffcrence can be seen in
population dccrcase rate between th€ Upper and Middle Olt River Basinsr the values
are situated betwccn -1.6 -14.6% in thc Upper Olt RivcrBasin, and bet\qccn 15.38-
-4170 in the Middlc Olt River Basin. The Olt tuver was drastically regulatcd in ihe
Ciuc Basin in th€ lat€ t970-s, early 1980-s. As a result, the water tablc dropped and
floods occur only rarely. The effect on the flom and fauna was dmmalic, several
species disappearcd from the area. Unforonalely White Srork breeding dara are
lacking between 1973 ard 1997 so wc do not know in what manner was affcclcd the
breeding pot'ulalion in tbe first years aftcr the river regulation. The Negru River
(Targu Secuiesc Basin) was regulated in 1974 and KovAts (1975) nolcd a marked drop
iD th€ number ofbreeding pairs in ihe localities situated alorg the dver.

Positive population chang€s occurcd only in the 1988/1989-2000 pcriod: the
populations recovercd ro the level of thc sixties and are still increasing in the Ciuc,
Targu Secuiesc and Sibiu Basins. The present positive population tr€nd of the White
Stork in Easiem Europe is generally atributed lo rhe crisis in agdculture during the
economic hnsilion period, which resulted in a rapid recovery of biological diversity
on agricultural landscap€s in these countries (Schulz 1999b). Although ftis statenent
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seenrs to be tnre also for Romania, we camot exclude the possibility that populational
increases observed in some rcgions (e.g. Sibiu Basin) are rEsuked from rhe
immigralion ofheeding pairs lrom th€ mo$ aff€cted ar€as (e.g. Flgdrat Basin).

No [IPr changes, compared to 1988/1989, tookplaces in th€ Barsei Basin.
The only region in the Middle and Upper Olt River Basin where th€ population

decrease continues is the FEgiraq Basin t20.1%). The Olt River vallcy &om this
region was classified ar D{egraded in | 994 and remains one oflhe most polluted and
degraded river sectors in the Upper and Middle Olt River Basin.

The breeding Whit€ Stork population in the lorver sector of the Fageras Basin was
negatively influenced probably also by the piesence of some large dam-hydro€lectric
power station systems (CHE Arpaiu de Jos, CHE Scorei, CHE Avrig, CHE Racovita)
built betwcen 1970-1990. The population decrease of Wlite Storks in tbis sector can
be s€efl in Table 4-

Conclusions

Based on the resulb of the census€s canied out between 1995-2000, lhe total
populalion of the Uppor and Middle Oll Riv€r Basin is ?21 HPa disrribured in 304
localities. The total population ofihe fegion can be estimated ro approx. 800 HPa. In
only 3l localities breeds aboui half(328 HPa) ofthe total breeding population ofthe

The mean popularion densiD (SrD) for rhe $hole ar€a war 5.464 HPa,/100 lm'z,
dnr is higher t}an th€ average value for Romania (4.48 HPtloo kmz). Out ofa rotal
of72l breeding pairs, 64010 were found to oest at atdndes between 50G1000 m and
only 36% nests within lhc altitudinal belt of300-500 m.

Most common nest sites in the Upper and Middl€ Olt River Basin are electric
pylons (45.26%), bams (24.47%\ and chimneys (22.48%). Since the 1960-s massive
changes bave been observed in nest site preferences, from buildings 10 electric pylons.
This process differed significandy in various parts ofthe study area.

Th€ mean JZa and JZm values for the Upper and Middle Olt River Basin were
above 2.0 and 2.5 in 1998-2000, values which are higher than the estirnated JZa and
JZm values needed to kcep the population stable, thus the White Stork population
fton L\e UpperandMiddle Oli Riv€rBasin can be considered as a stable one.

The White Stork population of the Middle and Upper Olt tuver Basin has
undergone a continuous decrease fiom thc sixties until the end ofthe nineties. Positive
populational changes can be seen, with thc exception of the FigeraS Basin, only in th€
1988/1989-2000 penod.: the population has recovered to the level of the sixties and is
still increasing in the Ciuc, Targu Secuiesc and Sibiu Basins.

Frorn a conservational point ofview it is necessary to continue the moniroring of
tle White Stork populations in key sites (localities with more than 5 HPa). As the
foreseeabl€ introduction oflhe EU agricultural policy in Romania witl damage White
Stork fccding habitats, increasing effofts are needed to proteca these regions. The
installation of nestplatforms on electric poles must be continued and extended also in
rhe Middlc olt River Basin.
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Trbr.3. Populr.idn k.ndr olrh. whlte srork In rhe upper.nd Middle olI Riv.r Brsin bei*e.n 1962-
2000 (bxcd on ddr pnblish.d by Klenm (1975r. r975b). (orl* 11976)i Kova( (1963.. 1963b), Lutsch
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