Vilini konjici spadaju medy nojstarije poznote insekte Ciji
su preci zivjeli na Zemlji prije vise od 300 miliona godina.
U proslosti su vilini konjici dostizali nevjerovatne
dimenzije, sa rasponom krila od preko 70 cm to su bili
najveli insekti koji su ikada postojali.

Nakon stotina miliona godina danas su zahval jujuéi
covjeku brojne vrste ovih fascinantnih i jedinstvenih
stvorenja suocene sa nestankom, te je potrebno hitno
djelovati na njihovoj zastiti.
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Importance of karst poljes for the protection of
rare and threatened dragonfly species

National Museum of Bosnia and Herzegovina. Zmaja od Bosne 3, 71000 Sarajeve, Bosnia and Herzegovina
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INTRODUCTION

The Dinaric karst i the larges!, continucus karst area n Europe and extends from Slovenia to northern Albans, Today the Dinanc karst
region is recognisad as one of the Europe’s biodiversity hotspots, The central and the largest part of this regon belangs 1o Bosnia and
Herzegoving, a small, predominantly mauntainous country, localed i the western part of the Balkan Peninsula (Fig. 1), between 42°26°
and 45°16° north, mnd 15745" and 19°41' east. The climate & moderste-confnental in the northem part, sub-mountainous and
mountainous in the cantral part and Mediterranean in the south, resulting in thres distinet bogeographical repions and in a high diversity
af habitats and speces

Kars! paljes, large depressians sharply borderad by stesp slopes, are specific peokigical formations and one of the most oulstanding
examples of karst landscapes in the work). Although karst areas are generally knawn as dry places, many polies in the Dinaric karst are
pedodical ar permanent wetlands of infermational importance with a great diversity of freshwater habitsts. More than 130 poles exist in
the Dinaric Alps, mast of them located in Bosnaa and Herzegovina and covering an area of app- 1,350 ke’
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Fgue 1. a) Geogmphicar pasiion of Bosnia and Horzegowna in Europe and b) karst
pofes of he Dinan regon (source: Eurcnatur Foundation ). Surveyed poles (Tab. 1) ane
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The pojes n Bosnsa and Herzegoving are among the best preserved, bul
remain insufliciently prolecled and increasingly threatensd by large scale water
management projects

Numerous activilies thal can significantly afect or completely destray
frashwater habitats in the polfjes ace conducted or planned for the future. Water
managament already senously affected freshwater habitats in some of the
pojes. The natural fluoding n saveral poljes stil occurs and the floodplain are
fargely preserved, but plans far water extraction for energy production in thess
pofes are in prograss.

Although in the neighbouring countries; Croalia and Slovenia, the polies are
included in the Natura 2000 network, in Basnia #nd Herzegovina, the lack of
information is the mosi significant gap that limis consarvation planning and
protection of drageally species and fi habnats and the creation of an
efficent protected area network.

Karst walercourses are considered (o be citically threatensed habitats. The main
threats are represented by water fiow regulations, especially for agriculiure
practices and energy preduction, dam and reservor building, dimate change
ard pollubion, The “Upper horizons” project thisl is in progress is a sedous threat
for dragonfly habilats in several polies. The Project indudes complete
regulation of water courses in thess pokes.

The draganily fauna of the polies in Bosnia and Herzegoving is insufficiently

known. In order to nvestigate species distribubon and habitats in the poljes,
mulliple surveys were conducted from 2008 to 2012. For this study 14 largest and
most significant karst poljes in Bosnia and Herzegovina were selected (Fig. 1b)
(Tab. 1). AN the pofe are characterised with the high diversity and richnes of
frashwater habitas,

Special focus of this research were the species of European concemn Coenagrion
aenatumn, Lindenia tetraphyila and Cordidegaster heros.

Livanjsko polje = the largest polje (458 wm2) in the Dinaric Alps and the largest
periodically looded karst polje n the world, Unigue karst peatiand, largest in the Bakans,
i located hese, The international Dragonfly Fund suppored the study of dragonfly
species and habats in Livanjsko polje in 2011, To date 42 species are recorded in the
pofe. Due o i large size, high variety of habitals and problems with mine fiskds from
recent war parts of the polje sbl remaned insufficiently researchad, especially the
alluvial forests and the peatland sres in the notharm part

Table | Karst pathes seleched for e shudy

1 | Livanysko poje 42 C.omanm

2 | Duvavysio poje 24 £ ormafum

2 | Glamotko pole 25 C. omatam

4 | Kupredho poje 28 C.omatum

& | Dabarsko poje a0 C.omatum C.microatigma

6 | Fatakko poje 20 C.ormatum

7 | Nevesinisho pole 22 C.omahmm

&8 | Gatadko pole 25

2 | Papovo pole 7 L.fetraphyVa, . hovos C tenetum, £, microstigma
10| Mostarsho blado ar C.amatum, C.horos E najag. C. microsfigma
11 | Hutovo blato 43 C. omatum, L. lotraphy¥a C. tenolum, G. sohnaidar, S,

nigra
12] Lwbutko poje b 1) C. omatum, £, fercs C.tenedum, C. microstigma.
S ngra

13| Studenatko poje 22 C.omalum, . hevos €. microatigme. S. nigra Fgwas.
14 Fotrovechc paje 10 C. omanim
*[UCN Red Ust spooes and the soedes mentioned on 1o Hatitaes Directive
" Rec List does not enst 1 the country, e present data are hased on the prafiminany st of palerdialy froataned species

RESULTS & DISCUSSION

To date, 55 dragonfly species have been found in the polies (Tab. 1), compromising 87% of overall dragonfly fauna of the country.
Espacialy significant are the new records of the populsticns of several rare and thwestened species. Coenagrion omatum,
Caniagrion fenelium, Calsaschna microstigma, Lindenia letraphylla and Cordufegaster heros

Streams and rivers in the pofes are of particular importance for three species: Coanagrion omatum, Callaeschna microstgens and
Cordulegaster heros that are confined to these habitats. The survey resulted with maany new records of C. ovnatum, the species
which has recorded a significant drop i numbers throughout Europe. The largest populstions of C. orratiun in the country were
found in the poljes.

In Bosnia and Merzegovina and Croatia C. microstigma s at {he border of its distribution. Springs and streams in the polies wera
found to be impartant habats for this speciks as 60% of all localities in the country are located in he poljes. In Bosnia and
Herzeqgovina Lindenis felraphyMa was only recorded in the poljes,

Frguru & Durtreg wieker Mrgm jsatts uf Lboar{shs pofim we Asctbedd
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CONCLUSION

This study confirmed the impartance of these unigue and ecologcally spacific habitats for dragonfies. Mos!
of surveyed pojes fealure grest diversity and affluence of fresh waler habitats that provide great living
candibons for a significant number of dragonfly speces, incuding several species of Eurcpean conservation
concem, rare and threatened specis. Livanjsko pole and Hulove blata are the areas with highes! dragonfly

diversity in the country.

This study s of high impoetance for batier conservation planning and protection of draganly species and ther
habitats in the poijes, The resuits also contriule the work an the implementation of Bern Convention and EC
Hab#ats Directive and the establishment of Emerakd and NATURA 2000 Netwerk in Bosnia and Herzegoving,
The research also enabled identification of the major threats for freshwater habitats in kirst polfjes.

Karst poles are unique ecosystems of pricely refevance in nature cansesvation within the cantext of the
Medidarranean region. The poljes require implementistion of adequate conservation strateies, managemeant
plans and maniioding for the protection of s draganfly fauna and its overall biodversity.,
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Introduction

«Caliaeschna microstigma occurs only in the Mediterranean region of the Europe where it inhabits springs, fast flowing streams and small rivers that are often shaded.

_*The males can be seen patrolling above the water surface usually in the afternoon.
*The females lay their eggs in the moss, thus the larvae spend their life among the moss, leaf litter, submerged
3; tree roots and in lack of these more preferable substrates, sometimes can be found under the rocks in the water.
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Distribution of C. microstigma in Europe C. microstigma, male C. microstigma, larvae C. microstigma habitat

*Mediterranean Basin — one of the 34 biodiversity hotspots in the world — its karst streams and rivers are rare and important ‘habitat islands’ in a largely dry waterless karst landscape but yet
very threatened area — by climate change, water management activities, water pollutions, reservoar and dam buildings, introduction of invasive alien species

*Threatened dragonfly species and many important freshwater habitats are not protected and management plans don’t exist — very likely that the conservation status of many dragonfly species
could significantly deteriorate in the near future

The literature data considering the C. microstigma distribution and ecology is still quite scarce and the conservation measures do not exist, thus

The goals of this research are:

*»To give an overview of the distribution and status C. microstigma at the edge of its range in the North-West range of its distribution in Croatia and Bosnia and Herzegovina
*»To i1dentify the gaps In the protection and geographic areas and habitats which need to be conserved.

»To highlight the major threats to these habitats and propose conservation measures to mitigate their impact.

The existing and new distribution data will be used for the selection of key conservation areas.

'Materials and methods: :
«Study area: small partially shaded rivers and streams in southern Dalmatia (Croatia) and Herzegovina (Bosnia and Herzegovina)
«Sampling: larvae, Imagos and exuviae

\-Inspection of the literature data: 3 localities in Croatia, 6 in B&H Y

RESU |tS and d ISCUSSION. ﬁabitats: typical — small partially shaded rivers and streams\ / \

e0observations considering the flight period:

. it ' _3i epartially channelized but richly vegetated streams present in _ _ _

12 new Iocallt_les for the species were recordec_l 31in P y | y e P literature data — starts in May — untill end of the
Croatia and 9 in B&H — Vrba River in Croatia: new the B&H seemed to be suitable habitats for the larval Auqust: desnite the colder and Humid
most northern locality - only adults were registered — developement - larvae were found in the fast flowing parts of HgUst, GespIethe COIAET and more numid year

than the average Is, emerging adults were
registered already In the second half of the April

revisitation needed to confirm the stability of the population || the streams under the rocks or among the dead wood parts, leaf
litter, moss, like In other fast lowing inspected habitats, while

since the larvae were not found , MOSs, IaLs,
\ J the exuviae were collected from the water vegetation along the

channelized part of the stream with the much slower flowing

\ater
ﬂ]e species has great\

dispersal abilities- its
absence from the more N
localities probably is not
caused by Iits colonisation
Inability but Is due to the
climate factors and
disadvantages of the

: : , habitats for the larval
Red-black dot: new the,most northern lgcality for the species va develo Dement

C. microstigma, exuvia

Untipical habitat of the C. microstigma recorded in B&H

Conservation status and threats:

the European and Mediterranean Red Lists: NT-
the species has decreasing trend in Europe; it
could significantly decline in near future — climate
change, water management acitivities and water
pollutions

Croatia: Red list: CR - due to the northern border
of distribution; its habitats are very threathened
(power statios, dam buildings, pollution, water
flow regulations)

*B&H: still no Red list — List of the potentially =~ @S G2 Conclusion: even more additional locality inhabited by the C. microstigma were recorded, all these habitats
threatened dragonfly species — suggested status: are highly endangered thus for now we do not recommend changing the species conservation status on any of

Future activities will include revisitation of the already existin localities to confirm the stability of the
populations and research of the new suitable localities

sexpansion of the research on Western Balkans: Montenegro, Macedonia, Albania

species and habitat monitoring in Croatia and B&H at the localities where stable breeding populations were
determined: Ljuta River in Croatia, Trebizat River in B&H

emonitoring of the species: Capture — Mark-Recapture Method + collecting the exuviae along the chosen
transect (because of the great dispersal abitity of the species) + introduction of the species on potentially
suitable habitat where the larvae were not registered

*habitat monitoring: pollution, physico-chemical parameters of the water, vegetation density and structure

VU _ same threatS as in Croatla Polluted potential habitat for the species C. microstigma the Red IIStS
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Lindenia tetraphylla, istrazivanje i
zastita stanista u Hutovom blatu

1ako vilini konjici predstavljaju malu grupu insekta, oni imaju izuzetno vainu
ekolosku ulogu u slatkovodnim staniStima. Ovi insekti takode predstavijaju
dobre indikatore koji nam ukazuju na negativne promjena u Zivotnoj sredini
zbog &ega je poznavanje njihove distribucije i ekologije od velikog znacaja za
zastitu slatkovodnih ekosistema, globalno najugroZenijih tipova stanista.
Zbog svoje ljepote i fascinantnog Zivotnog ciklusa vilini konjici predstavljaju
ambasadore slatkovodnih stanista.

U Hutovom blatu, najznacajnijem mocvarnom podrudju u Bosni i
Hercegovini, Zivi Lindenia tetraphylla, jedna od najfascinantnijih evropskih
vrsta vilinih konjica.

Lindenia tetraphylla jedina je vrsta ovog roda u svijetu i jedan od najvecih
vilinih konjica u BiH. Rasprostranjena je od centralne Azije, preko Bliskog
Istoka do mediterana. Na prostoru meditrana postoji mali broj stalnih
populacija, prije svega na obalama sjevernog Jadrana, u Grckoj i Turskoj.
Stanista i ekologija vrste su jos uvijek slabo poznati, uglavhom naseljava veca
jezera i sporo tekuce rijeke koje karakteriSe dobro razvijena vegetacija
trscaka. U dolini rijeke Neretve javlja se posebna tamna forma ove vrste koja
nije prisutna nigdje drugo u Evropi.

U Hutovom blatu provedeno je istraZivanje
distribucije i ekologije vrste kako bi se na 5to
bolji nacin moglo pristupiti planiranju
zastite. U saradnji sa parkom prirode planira
se provodenje programa monitoringa koji
bi omogucio dugoroéno ocuvanja ove
ugrozene vrste u Hercegovini, za

zemlji.

ove vrste u Parku prirode Hutovo blato.

Zbog cegaje L.tetraphylla ugrozena?

Osnovni razlog ugrozenosti vrste je unistenje
staniSta kao posljedica narudavanja vodnog
rezima. Usljed ugroZavanja malog broja
preostalih populacija vrsta je uvritena na Crvenu
Listu vilinih konjica Evrope medu ugroZene
(ranjive) vrste. Pored toga uklju¢ena je i u ANNEX
Il Direktive o staniStima Evropske unije i
zasticena Konvencijom o zastiti divljih vrsta i
stanista u Evropi (Bernska konvencija).

Planirana izgradnja hidroenergetskih objekata u
slivu rijeke Neretve i preusmjeravanje vode u
druge dijelove sliva moze dovesti do znacajne
degradacije vrijednih mocvarnih stanista u
Hutovom blatu, Ovi zahvati dovode u opasnosti
stanista ove ugroZene vrste, a mogu dovesti i do
njenog potpunog nestanka iz BiH, kao i
znadajnog ugroZavanja kompletne populacije u
deltirijeke Neretve.

koju Hutovo blato predstavlja jedino poznato staniste u

U sklopu terenskog istrazivanja pocetkom jula mjeseca na
Deranskom jezeru pronasli smo svlakove ove ugrozene vrste.
Ovim je definitivno i po prvi put dokazano razmnoZavanje

Istrazivanje provode UdruZenije za biolodka istrazivanja i zastitu prirode BIO.LOG i Slovensko cdonatolosko drustvo u saradnji sa Parkom prirode Hutovo blato u
okviru projekta: ,Kraska slatkovodna stanista: identifikacija | participativno planiranje ofuvanja ugroZenih vrsta beskiémenjaka i riba* kojl finansira Partnerski
fond za kriti€no ugrozene ekosisteme (Critical Ecosystem Partnership Fund - CEPF). Pocetne faze istraZivanja u Hutovom biatu podriala je Rufford fondacija.
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