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Abstrakt

Zachranné programy vyuzivajici reintrodukci jsou jednou z moZznosti ochrany svétoveé
biodiverzity. Sojkovec dvoubarvy (Garrulax bicolor), jeden z malo prostudovanych
endemickych pévci ostrova Sumatry, zaznamenal v posledni dobé vyrazny populacni pokles
v disledku ilegalniho lovu a ztraty ptirozeného prostiedi. Jelikoz fada subpopulaci byla zcela
vylovena a zbyvajici jsou siln¢ zredukovany, vyvstala urgentni potifeba zavedeni ochranaiskych
opatfeni. V ramci této studie bylo proto provedeno experimentalni vypusténi rehabilitovanych
sojkovcli dvoubarvych pochazejicich zvolné prirody scilem ovéfit moznosti jejich
reintrodukce. Dale byl proveden dlouhodoby monitoring ptaéich trzist' v Medanu, ktery mél
pfinést chybéjici kvalitativni a kvantitativni data reflektujici riziko, jenzZ trh pfedstavuje.

Celkem byly vypustény a pomoci radio-telemetrie (ocasni vysilacky, <2 g) sledovany ¢tyii
pary sojkovct (n = 8 jedincti). Nasledné byla vyhodnocena jejich umrtnost a pohybova aktivita
v dob€ po vypusténi. Béhem této monitorovaci doby trvajici 21 dni bylo potvrzeno pouze jedno
umrti. Vérnost lokalit¢ vypusténi byla nizs§i u samic, které ji opustily uZ v prib¢hu prvniho
tydne. Z tohoto diivodu byla prostorova data vyhodnocena pouze u samcti; s pouzitim metody
minimalniho konvexniho polygonu byly stanoveny domovské okrsky zahrnujici mista vyskytu
jedincti béhem prvnich Sesti dnii po vypusténi umoznujici objektivni srovnani vsech
sledovanych samcii. Primérnd velikost okrsku byla stanovena na 35,18 + 8,5 ha (£ stfedni
chyba primeéru); rozloha okrski se pohybovala v rozmezi 17,25 — 50,95 ha. Vyhodnoceni samci
disperze za pouziti Kruskal-Wallisova testu neprokdzalo rozdil v hodnotdch primérnych
vzdalenosti od vypoustéci voliéry v prubéhu prvnich Sesti dnti po vypusténi. Do monitoringu
trhu trvajiciho dva roky bylo zahrnuto deset prodejcii ze dvou hlavnich trziSt, ktefi
zaznamenavali skutecny pocet obchodovanych jedincti. Z ditvodu komplexnosti a rozsahu dat
byla vSak vyhodnocena pouze ¢ast vysledkii. Pfestoze byl na trzich zaznamenan pokles vyskytu
sojkovcl dvoubarvych, bylo na trzisti J1. Bintang v obdobi 2015 — 2016 zobchodovano celkem
2610 jedinct. Celkova umrtnost ¢inila 16 %. Zjistilo se, Ze umrtnost se signifikantné lisila
v pribéhu roku, nebyla vSak zavisld na poctu mésicné prodejci vykoupenych jedinct. Tato
studie predklada vysledky viibec prvniho zpétného vypousténi sojkovce dvoubarvého do jeho
pivodniho prostfedi, umoznuje seznamit se s chovanim cilového druhu po vypusténi, jeho
biologii a poskytuje tak zékladni informace nezbytné pro management jeho budouci ochrany.

Dale ptinasi doposud chybéjici informace o trhu s timto druhem, jeho rozsahu a vyvoji.

Kli¢ova slova: reintrodukce, domovsky okrsek, disperze, ptaci trh



Abstract

Restoration programs, including reintroductions, are one of the option for the preservation
of global biodiversity. The Sumatran Laughingthrush (Garrulax bicolor), a little known
endemic passerine to Sumatra Island, currently suffers from serious population decline due to
the intense illegal wildlife trade and habitat loss. Most of the local subpopulations were
extirpated and the remaining have been diminished, thus urgent need for conservation steps
have arisen. In this study we carried out experimental soft-release of rehabilitated Sumatran
Laughingthrush, originated from the wild. This was done in order to provide basic information
about its abilities to settle in new environment. Furthermore, long-term monitoring of main bird
markets in Medan, which delivered missing qualitative and quantitative data reflecting the
threat poses by it, has been conducted.

We released four SL pairs (n = 8 individuals) in total and, by using radio-telemetry (<2 g
tail-mounted tags), we assessed their survival rate and movement patterns. During the post-
release period lasting three weeks, only one death was directly confirmed. Affinity to release
site was lower in females which left the release site within the first week after release, compared
to males which remained at the release site for up to three times longer. Therefore, only the
males’ home range sizes were calculated using Minimum Convex Polygon method. As a
standardized measure only the first six days following release were included and 6-days home
ranges were estimated as follows: 35.18 + 8.5 ha (mean + SE) with range 17.25 — 50.95 ha (n
= 4 males). Using Kruskal-Wallis test, we have not found significant differences in males’
distances from the release aviary with increasing days following release. In total, 10 vendors
from two main bird markets were engaged in 2-years monitoring. Information of all traded birds
were anonymously written down by vendors themselves. However, due to the complexity and
extent of data set, only part of the results were evaluated at the time of dissertation composing.
Despite a considerable decline in market supply, 2610 wild-caught individuals in total were
traded in the period 2015 — 2016. Total market mortality reached 16%. Mortality varied
significantly during the year but was not dependent on the number of traded individuals each
month. As far as we know, this is the first field radio-tracking study regarding Sumatran
Laughingthrush and its post-release behaviour. Novel pieces of information provided by this
study are crucial for protection management of this species. Moreover, we provide missing

pieces of information about Sumatran Laughingthrush trade, its size and alarming trend.

Key words: reintroduction, home range, dispersal, bird market



1 Literarni reSerse

1.1 Problematika ochrany ptactva v Indonésii

1.1.1 Historie a soucasné hrozby

Indonésie, ostrovni stat jihovychodni Asie, je tvoiena 17 508 ostrovy rozkladajicimi se
v rovnikové oblasti mezi Indickym a Tichym oceanem. V pleistocénu béhem posledni doby
ledové doslo vlivem zmény klimatu k poklesu hladin oceanti o vice jak sto metrti. Tento pokles
odhalil Sundsky pevninsky $elf a spojil tak malajsky poloostrov, Sumatru, Javu, Borneo a jejich
okolni ostrivky s kontinentalni Asii. Soubézn¢ doslo k obnazeni arafurského a timorského
moiského dna tvoficich Sahelsky pevninsky Self a spojeni australského kontinentu s ostrovem
Nova Guinea a n€kterymi ptilehlymi ostriivky (Metcalfe et al., 2001). To umoZnilo migraci a
rozsifeni arealt vyskytu mnoha zastupcim fauny obou pfilehlych zoogeografickych oblasti,
které se stietly ptiblizn¢€ v oblasti Velkych a Malych Sund (Gunnell, 2013) (obr. 1). Zpétné
postupné vedlo ke vzniku fad€ novych druht (alopatricka speciace). Z tohoto divodu patii
Indonésie v dnesni dobé k zemim s nejvétsi druhovou diverzitou a je zatfazena do seznamu tzv.
,horkych mist biodiverzity* (Biodiversity Hotspots) (Myers et al., 2000). V soucasnosti se
v Indonésii vyskytuje celkem 1712 ptacich druhtli, z toho vice jak tfetina (493 druhl) je
endemickych. Kromé toho se zde vyskytuje celkem 155 celosvétoveé ohrozenych druhti ptactva,
coZ je v porovnani s ostatnimi staty jihovychodni Asie nejvice. V globalnim méfitku pak
Indonésie zaujima druhou pozici hned za Brazilii, se 169 druhy (Birdlife, 2017a). Indonésie je
tak povaZovana za jednu z kli€¢ovych zemi pfi ochrané celosvétové biodiverzity (Sodhi et al.,
2004; Sodhi & Brook, 2006; De Bruyn et al., 2014).

V dnesni dobé¢ se Indonésie, podobné jako tada ostatnich zemi jihovychodni Asie, potyka s
problémem masivniho odlesfiovani za tUcelem tézby dieva a pfemény lesnich porostii na
hospodarsky obdélavatelnou ptidu. V obdobi 2000 — 2012 bylo v Indonésii vytézZeno piiblizné
6 mil. ha primarnich deStnych lest, coz bylo dokonce vice nez v Brazilii (Margono, 2013;
Margono et al., 2014). PrGivodnim jevem této pfemény je rapidni snizovani podili ploch
pralesnich porostii a celkovy pokles biodiverzity (Koh & Wilcove, 2008). To je doprovazeno
degradaci a fragmentaci krajiny, coZ ma negativni vliv na vagilitu fady druht a jejich populacni
strukturu, a to predevsim téch, které jsou vazané na souvislé lesni porosty (Bélisle et al., 2001;
Castellon & Sieving, 2006; Kennedy & Marra, 2010; Powell & Stouffer, 2014). Zvlasté

citlivymi k fragmentaci krajiny se projevily hmyzozravé pozemni druhy ptactva a druhy



stiednich pater tropickych lest, pro které se stava oteviend krajina nepiekonatelnou bariérou
(Lovejoy et al., 1986; Sieving et al., 1996; Sieving & Karr, 1997). Omezena mobilita a
izolovanost snizuje genetickou diverzitu populaci a zvySuje nachylnost k vykyviim prostredi
(vyskyt onemocnéni, pfirodni disturbance apod.), coz miZze vést az lokalnimu vyhynuti
(Newmark, 1991; Turner, 1996; MacNally & Bennett, 1997; Stratford & Stouffer, 1999; Parker
et al., 2008).

Obr. 1 Mapa zndzornujici pokles hladiny ocedni a vznik pevninskych mostl v obdobi

pleistocénu.
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S fragmentaci krajiny také uzce souvisi vznik tzv. okrajovych efektl (edge effect). Pojem
okrajovy efekt v sobé zahrnuje nékolik jevi, obecné vSak popisuje odliSnost ekologickych
procest probihajicich na rozhrani dvou spolecenstev, tzv. ekotonu. Tato pfechodnéd zéna miva
obecné vyssi druhovou diverzitu, jelikoz se zde vyskytuji druhy obou hrani¢nich spolecenstev
a navic specifické druhy charakteristické pravé pro ekoton. Pii fragmentaci krajiny vSak
dochazi k zvySovani poméru ekotonli vii¢i zmensujicim se neporusenym celkiim a narusenim
ekologickych wvztahii. Negativni vliv okrajovych efekti lze pozorovat napii¢ celym

ekosystémem. Byl pozorovan napf. pii vyhodnocovani botanického slozeni narusené¢ho



spoleCenstva (Fox et al., 1997; Mesquita et al., 1999), negativné plisobi na dynamiku populaci
herpetofauny (Diaz et al., 2000; Kumar et al., 2002; Lehtinen & Ramanamanjato, 2006) ¢i
sniZzuje hnizdni Gspesnost ptakli (Keyser et al., 1998; Manolis et al., 2002; Batary & Baldi,
2004). K fragmentaci krajiny dochézi i ,nepatrnym® narusenim spoleCenstva, jako napf.
vybudovanim lesni cesty. Ta mize zvySovat miru pronikdni predatort, piedev§im
feralizovanych Selem, hloubé&ji do dfive nenaruSenych oblasti (May & Norton, 1996; Lacerda
et al., 2009). Dalsi negativni vliv fragmentace krajiny popsali Harris et al. (2017) na ostrové
Sumatra, kde dochazi k vyraznému rozvoji a budovani silni¢nich siti. Ty umoziuji mistnim
loveim ptactva snadnéjsi ptistup do diive nepfistupnych oblasti a lov se tak stava vyraznou
hrozbou pro stavajici populace. Navic jsou spolecenstva ohrozena pozary vznikajicimi pii
nelegédlnim vypalovani, které se provadi pravé pobliz cest (Adeney et al., 2009).

Dalsi, neméné vyrazny faktor, ktery se vyznamné podili na zvySovani ohrozenosti fady
druhii asijské avifauny, je nelegalni a dlouhodob¢ neudrzitelny lov a obchod s divokymi zvitaty
(Shepherd et al., 2004; Shepherd, 2013; Harris et al., 2015) (obr. 2). Ten se snazi uspokojit stale
se zvySujici poptavku po ptactvu z volné ptirody, které je kviili svému vyraznému zpévu ¢i
pestrobarevnému zbarveni chovano v zajeti. Tato zaliba chovu ptakll v zajeti, predevsim pévcil
(Passeriformes) (Jepson & Ladle, 2009), je nejen v Indonésii siln¢ kulturné i historicky
zakofenéna (Whitten et al., 1996; Jepson & Ladle, 2005) a ptivedla jiz fadu asijskych druhd,
jako napf. majnu Rothschildovu (Leucopsar rothschildi) (van Balen et al., 2000), Spacka
cernokiidlého (Sturnus melanopterus) (Collar et al., 2012), sojkovce rezavocelého (Garuulax
rufifrons) (Collar & van Balen, 2013) nebo krasku kratkoocasou (Cissa thalassina) (Owen et
al., 2014) na hranici vymieni. S rozvojem technologii a neustalym nartistem popularity
socialnich siti se ilegalni trh s ptaky pfesunul také do této sféry. Hlavnim problémem je, ze ptaci
jsou prodavani v rdmci uzavienych komunit a jakékoliv kontrola a regulace tohoto anonymniho
online trhu je v podstaté nemozna (Igbal, 2015). Historicky byli ptaci loveni a drzeni v zajeti
predevsim z dlivodu zvySeni socidlniho postaveni jejich majitele (Whitten et al., 1996; Jepson
& Ladle, 2009; Shepherd, 2013). V dnes$ni dob¢ nehraje socidlni statut ve spolecenském Zzivoté
Indonésant tak dileZzitou roli jako v minulosti, pfesto majitelé ptakl poZivaji v uz§im okruhu
soukmenovct vétSiho respektu. ZvIasté jedna-li se o ohrozeny, respektive legislativné chranény
druh ¢i vitéze soutézi ve zpévu (songbird competition). Tyto soutéze jsou v Indonésii v
poslednich letech na vzestupu a stavaji se tak dal$i vyznamnou hrozbou pro fadu pévcii (Jepson
& Ladle, 2009; Harris et al., 2015; 2017). Vysoké poptavka na ¢erném trhu neni pouze po
ptacich samotnych, ale i po jejich riznych télnich partiich, jako napt. mohutné zobaky kriticky

ohrozeného zoborozce §titnatého (Rhinoplax vigil), jehoz populace jsou v poslednich letech pod



obrovskym tlakem pytlakt (Beastall et al., 2016). Jeho masivni rohovinovy ttvar nad zobakem
je vyuzivan ¢inskymi fezbafi k vyrobé ,,uméleckych® predmétii ur¢enych pro mezinarodni trh
(Collar, 2015). V roce 2015 byla na ¢inském trhu tato ,,Cervend slonovina®, jak je na ¢erném

trhu tradi¢n€ oznacovana, dokonce pétkrat drazsi nez slonovina prava (EIA, 2015).

Obr. 2 Ptaci trh v Medanu (Severni Sumatra) nabizejici jak domestikovanou driibez, tak

kriticky ohrozené druhy divokych zvifat riznych taxont, pfedev§im ptactva.

(Busina, 2016)

1.1.2  Indonéska legislativa a mezinarodni spoluprace

Indonésky zakon na ochranu ptirodnich zdrojti a ekosystémil (Act of Republic of Indonesia
No. 5 of 1990 Conservation of living resources and their ecosystems) rozd€luje rostlinné a
zivo€iSné druhy na chranéné a nechranéné. Chranéné mohou byt jak celé celed€, napf.
lednackoviti (Alcedinidae), jestfaboviti (Accipitridae), zoboroZcoviti (Bucerotidae), tak
jednotlivé druhy, napt. majna Rothschildova nebo sojkovec rezavocely. Jejich lov, transport,
prodej a drzeni v zajeti jak Zivych jedinct, tak i €asti jejich tél je striktné zakdzéno. Naproti
tomu nechranéné druhy mohou byt loveny, transportovany a prodavany na zakladé stanovenych
kvéot vydadvanych Ministerstvem zivotniho prostfedi a lesniho hospodaistvi (Kementerian
Lingkungan Hidup dan Kehutanan). Tyto kvoty jsou stanoveny jednou rocné a zvlast' pro

kazdou provincii (Kuota Pengambilan Tumbuhan Alam dan Penangkapan Satwa Liar). Lov,



transport a prodej nechranénych druht je regulovan vyhldskou Ministerstva lesnictvi (No.
447/Kpts-11/2003revidované z vyhlasky No. 62/Ktps-11/1998), ktera specifikuje podminky
vydavani licenci nezbytnych pro tyto ¢innosti a vykonny kontrolni orgéan, kterym je Agentura
pro ochranu piirody (Balai Konservasi Sumber Daya Alam, BKSDA) (Shepherd, 2006; 2011).
Indonésie také patii mezi signatate Umluvy o mezinarodnim obchodu s ohrozenymi druhy
volné zijicich zivoCichli a plané rostoucich rostlin znamé jako CITES (Convention on
International Trade in Endangered Species of Wild Fauna and Flora), kterd byla
implementovana do narodni legislativy a spolecn¢ s kvotovym systémem reguluje mezinarodni
obchod, avSak pouze s piivodnimi druhy (Shepherd, 2006; Chng et al., 2015). Dalsi formou
ochrany indonéské avifauny je vyhlaSovani chranénych oblasti, kterych je v Indonésii
k dneSnimu dni celkem 646 (zahrnuty suchozemské i motské), z toho 50 narodnich park
(UNEP-WCMC, 2017). Indonésie je také partnerem svétové asociace ochranatskych organizaci
BirdLife International a pod zastitou narodni organizace ochrany ptactva Burung Indonesia
identifikovala 225 vyznamnych ptacich izemi (Important Bird Area, IBA) a 38 endemickych
ptacich izemi (Endemic Bird Area, EBA), ktera se snazi chranit (Birdlife, 2017a).

Z vySe popsan¢ho je patrné, ze legislativni ochrana druhii v Indonésii je dostatecné
zabezpecend. Hlavnim problémem vsak ziistava laxni pfistup organt statni spravy, piehlizeni
porusovani zédkonl na ochranu pfirody a nedostate¢né vymahani jejich dodrzovani, nasledna
persekuce a také vysoké mira korupce (Chng et al., 2015; 2016; Eaton et al., 2015; Igbal, 2015;
Shepherd et al., 2016; Harris et al., 2017). ZvySujici se mezinarodni povédomi o kritické situaci
a rozvoji ¢erného trhu s volné Zijicim ptactvem v jthovychodni Asii a nedavné udalosti, kdy
bylo v Indonésii zadrzeno nékolik obrovskych nelegalnich zasilek divokych ptakl uréenych
nejen pro tamni trh (Jacobson, 2015; TRAFFIC, 2015b), iniciovaly ke svoldni prvni
mezinarodni konference konané v Singapuru (Songbird Crisis Summit). Hlavnim cilem
summitu bylo vytvofit tym odbornikli specializovanych na avifaunu jihovychodni Asie, ktefi
sestavi seznam 28 druht, jez jsou nejvice ohroZeni ¢ernym trhem a identifikuji 13 druhi, u
kterych je nezbytné okamzité zavedeni ochranaiskych opatteni (TRAFFIC, 2015a; Eaton et al.,
2017). Jedna se ptedevSim o spolupréci s tamnimi ochranafskymi organizacemi a rozvoj jejich
dosavadnich aktivit, pfipravu a realizaci akénich pland, spolupraci s vladnimi agenturami
zabyvajicimi se ochranou piirody a poskytnuti podkladovych dat umoziujicich revizi narodni
a mezinarodni legislativy (TRAFFIC, 2015a). Na tomto spolecném tkolu se podili i EAZA
(European Association of Zoos and Aquaria), kterd vytvofila mezinarodni alianci TASA
(Threatened Asian Songbird Alliance). Ta sdruzuje za podpory ZGAP (Zoologische
Gesellschaft fiir Arten- und Populationsschutz e. V.), BirdLife International, TUCN



(International Union for Conservation of Nature), TRAFFIC a Cikananga Conservation
Breeding Centre pfedni odborniky ze zoo Jersey, London, Chester, Waddesdon, Cologne,

oy ee

chovnych programech na Javé a Sumatie (Owen et al., 2014).

1.2 Sojkovec dvoubarvy (Garrulax bicolor)

1.2.1 Charakteristika druhu

Jednim z tfinécti nejvice ohrozenych druhli indonéské avifauny v dusledku rozsédhlého
ilegalniho obchodu je v soucasné dobé i sojkovec dvoubarvy (Garrulax bicolor; Hartlaub,
1844) (Eaton et al., 2015), endemicky pévec horskych lest ostrova Sumatry. Do roku 2006 byl
povazovan pouze za jeden z poddruhi sojkovee chocholatého (Garrulax leucolophus), jehoz
areal zahrnuje vétSinu statl jihovychodni Asie a zasahuje az do Nepalu (Collar & Robson,
2007). Po rozsahlé taxonomické revizi asijskych timaliovitych (Timaliidae) byl vSak sojkovec
dvoubarvy preklasifikovan a uznan jako samostatny druh (Collar, 2006). Do dne$nich dni v§ak
nebyla provedena zadna hlubsi studie tohoto druhu a o jeho biologii a ekologii se doposud vi
velmi malo (Eaton et al., 2016). V dostupné literatute 1ze nalézt pouze obecnou charakteristiku
druhu, €asto vychazejici ze znalosti bionomie sojkovce chocholatého, od kterého byl odvozen
(Collar & Robson, 2007; Brickle, 2009). Kus¢é informace poskytuji také zaznamy z chovii v
zajeti, predevsim ze zoologickych zahrad (Pichner, 2003; Coles, 2007; Owen et al., 2014).
Obecné je tento monotypicky druh popisovan jako staly, teritorialni, hmyzoZzravy pévec stfedni
velikosti (24 — 28 cm), celoplo$ného €erného zbarveni s bilym hrdlem a hlavou, s dominujicim
¢ernym o¢nim prouzkem (obr. 3). Na hlavé je vyrazna erektilni chocholka zvedajici se pfi
vzruSeni, coz je Casto doprovazeno pronikavym zpévem. U sojkovce dvoubarvého neni
vyvinuty sexudlni dimorfismus. Bliz§i informace o jeho reprodukci ve volné pfirodé nejsou
znamy, predpokladad se pouze, ze probihd pravdépodobné od prosince do dubna. Juvenilni
mléd’ata jsou podobna svym rodicim, pouze s vétSim zastoupenim bilého zbarveni v dolnich
partiich t€la (Collar & Robson, 2007; Eaton et al., 2016).

Na zéklad¢é znalosti socidlni struktury hejn u fady druhid tropickych péveli (Arnold &
Owens, 1998; Stutchbury & Morton, 2001; Cockburn, 2003) a pozorovani v zajeti (Pichner,
2003; Coles, 2007) se predpoklada, Ze sojkovci dvoubarvi Ziji v paru ¢i rodinném hejnu a pfi
vychové mlad’at se uplatiiuje nejen rodiovsky par, ale 1 tzv. ,,pomocnici (helpers), potomci
z ptredeslého hnizdéni. Prestoze je toto kooperativni hnizdéni (cooperative breeding)

predpokladano u vétSiny zastupceti rodu Garrulax (Zahavi, 1976), nikdy nebylo u fady druhti



sojkovct na zakladé ptimého pozorovani prokézano (Cockburn, 2003). To potvrzuji i vysledky
nékolika studii popisujicich rodicovskou péci u sojkovce nilgirského (Strophocincla
cachinnans) (Islam, 1994; 1995), sojkovce béloliciho (Garrulax sukatschewi) (Wang et al.,
2011) a sojkovce hnédolicitho (Garrulax henrici) (Lu et al., 2008). Jedinou vyjimku
kooperativniho hnizdéni zaznamenal Round (2006) pfi svém pozorovani sojkovce
chocholatého, u n¢hoz bylo zaznamenano krmeni mlad’at v jednom hnizd¢ ¢tyimi riiznymi

jedinci.

Obr. 3 Reintrodukovany jedinec sojkovce dvoubarvého (Garrulax bicolor) v ptirozeném

prostiedi horského destného lesa ostrova Sumatry.

(Bugina, 2016)

U sojkovce dvoubarvého byla pozorovana tendence seskupovani se do docasnych
vicedruhovych hejn (mixed-species flock). Jako hlavni divody pro vytvareni téchto seskupeni
jsouuvadény zvySovani uspésnosti pii hledani potravy a snizovani rizika predace (Munn, 1986;
Thiollay, 1999; Sridhar et al., 2009; Srinivasan et al., 2012; Styring et al., 2016). Tento typ
chovani je pomérné rozsifeny a byl zaznamendn u tady ptacich druhli napfi¢ riznymi typy
ekosystému (Morse, 1977; Hunt Jr et al., 1988; Hutto, 1994; Hino, 1998). King & Rappole
(2001) studovali smiSena hejna v Barmé, kde pozorovali sojkovce vétsi (Garrulax pectoralis)

a sojkovce mensi (Garrulax monileger), kteti byli sledovani nejcastéji se zastupci Celedi



drongovitych (Dicruridae), datlovitych (Picidae), kraskou cervenozobou (Urocissa
erythrorhyncha) a strakou toulavou (Dendrocitta vagabunda). Podobné tendence pozorovali i
Zou et al. (2011), ktefi studovali vytvaieni smiSenych hejn na ¢inském ostrové Hainan, kde se
vyskytuji ¢tyfi zastupci rodu Garrulax, a Satischandra et al. (2007) studujici potravni chovani
dronga vlajkového (Dicrurus paradiseus) na Sri Lance. I v téchto ptipadech byli sojkovci ¢asto
pozorovani ve spolecnosti prave drongt a datli. Na Sumatie byl sojkovec dvoubarvy pozorovan
ve smiSeném hejnu spolecné se sojkovcem kastanohlavym (Rhinocichla mitrata) a sojkovcem
c¢ernym (Melanocichla lugubris) (Brickle, 2009). Kromé¢ téchto dvou ptibuznych druht byli ve
smiSenych hejnech zaznamenani rovnéz drongo sumatersky (Dicrurus sumatranus), trogon
sumatersky (Apalharpactes mackloti), straka sumaterska (Dendrocitta occipitalis), ojedingle
také kukacka kokil (Phaenicophaeus tristis), kraska zelenava (Cissa chinensis) a Zluna vétsi
(Chrysophlegma flavinucha) (BuSina et al.,, 2017). Ani jeden z vySe jmenovanych druht
sojkovcll vS§ak nemize byt povazovan za jadrovy druh (nuclear nebo core species) (King &
Rappole, 2001; Kotagama & Goodale, 2004; Zou et al., 2011), tj. druh, ktery je vysoce druzny
a ve smiSeném hejnu prevazuje po celou dobu jeho trvani, pfi¢emz ostatni druhy se k hejnu
ptipojuji a zase ho opoustéji podle toho, zdali se v danou chvili pohybuje v rdmci jejich teritoria
(Moynihan, 1979; Powell, 1985; Sridhar et al., 2009). Vyjimku by snad mohli tvotit drongové,
ktefi se 1 pfes ptredpokladany kleptoparasitismus (Brockmann & Barnard, 1979; King &
Rappole, 2001) vyskytuji ve smiSenych hejnech pomémé pravidelné, a to z diivodu jejich
ostrazitosti a schopnosti varovat ostatni ¢leny hejna pted predatory (Kotagama & Goodale,
2004; Goodale & Kotagama, 2005; Satischandra et al., 2007).

Typickym habitatem sojkovce dvoubarvého jsou niz$i a stiedni polohy primdarnich
horskych destnych lesti (750 — 2000 m n. m.) (Collar & Robson, 2007) s velmi ¢lenitym terénem
a prudkymi svahy, hustou vegetaci a uzavienou korunovou klenbou, kde se zdrzuje predevsim
v podrostu a kfovinném ¢i niz§im stromovém patru tvofeném pievazné zastupci bylin a dfevin
z Celedi bobovitych (Fabaceae), lejnicovitych (Sterculiaceae), pryScovitych (Euphorbiaceae),
morusSovnikovitych  (Moraceae), melastomovitych  (Melastomataceae), slézovitych
(Malvaceae) doplnénymi stromovymi kapradinami a epifyty (BuSina & Kouba, 2017). Diive
byl sojkovec dvoubarvy Siroce rozsiteny druh obyvajici rozsdhlé horské oblasti pohoii Bukit
Barisan tdhnouci se po celé délce zapadni ¢asti ostrova Sumatra (Van Marle & Voous, 1988;
MacKinnon & Phillipps, 1993). Nedavné studie vSak naznacuji dramaticky pokles jeho
pocetnosti vlivem ztraty ptirozeného prostiedi, ale predevSim také z dlivodu masivniho
ilegalniho lovu pro ptaci trhy (Chng et al., 2015; 2016; Eaton et al., 2015; Harris et al., 2015;
2017; Igbal, 2015; Shepherd et al., 2016). Tento pokles spole¢né¢ s fragmentaci krajiny je
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pti¢inou dnesniho ostrivkovitého vyskytu sojkovce dvoubarvého, ktery tak dnes obyva pouze
odlehlejsi horské oblasti s pivodnim neporusenym pralesem (Shepherd, 2013; Birdlife, 2016).
Blizsi informace o aktudlni velikosti populace, pfesném rozsifeni, zplisobu zivota, slozeni

potravy a reprodukci tohoto druhu nejsou doposud znamy.

1.2.2  Ochrana cilového druhu

Od té doby, kdy byl sojkovec dvoubarvy uznan jako samostatny druh (Collar & Robson,
2007), byl evidovan v Cerveném seznamu (Red List) Svétového svazu ochrany piirody a
ptirodnich zdroji (International Union for Conservation of Nature, IUCN) jako zranitelny
(vulnerable, VU). Na zaklad¢ studii naznacujicich pokles pocetnosti divoké populace sojkovce
dvoubarvého projevujici se jeho snizujicim se vyskytem na trzich (Shepherd, 2011; 2013;
Harris et al., 2015; Shepherd et al., 2016) a zmenSovanim jeho aredlu vyskytu (Eaton et al.,
2015; Harris et al., 2017), byla v roce 2016 provedena revize a aktualizace dat. V disledku této
revize doslo k ptehodnoceni stupné ohrozenosti a sojkovec dvoubarvy byl povysen na ohrozeny
druh (endangered, EN) (Birdlife, 2016). Na zmenSovani arealu a fragmentaci populace
poukazuji také napt. zpravy ornitologli a amatérskych pozorovatelll z riznych oblasti celého
ostrova Sumatry (Nurza, 2015, osobni sdéleni) i tamnich lovcl ptactva (Sembiring, 2016,
fada lokalit jiz byla zcela vylovena. Zbyli jedinci se zdrzuji hloub&ji v neporusenych a hilife
dostupnych horskych lesnich oblastech (Harris et al., 2017).

Navzdory provedené zméné v klasifikaci ohrozenosti druhu v Cerveném seznamu, nebyl
az do druhé poloviny roku 2018 sojkovec dvoubarvy v ramci indonéské legislativy, kde byl
navic miln€ prezentovan jako sojkovec chocholaty, povazovan za ohrozeny druh, jako je tomu
napt. u sojkovce rezavocelého. Proto mohl do neddvna loven, transportovan a prodévan
certifikovanymi osobami registrovanymi u mistnich agentur ochrany pfirody BKSDA a v
souladu s kaZdoro¢n¢ zdkonem stanovenou lovnou kvotou vyddvanou indonéskym
ministerstvem zivotniho prostiedi a lesit KLHK. Pro rok 2016 byla pro sojkovce dvoubarvého
stanovena nulova lovna kvoéta, a to pro vSech deset provincii ostrova Sumatry (KSDA, 2015).
Tim se stal tento druh de facto chranénym. Pfesto se vSak na trzich pravidelné vyskytoval a do
dnednich dnii stale vyskytuje, a to nejen v ramci samotné Sumatry, ale 1 na ptilehlé Jave
s nejvetsim pta¢im trhem v ramci celé Indonésie (Chng et al. 2015; Hruska, 2016, osobni
sdéleni; Owen, 2016, osobni sdé€leni). Tyto stale probihajici nelegalni aktivity jsou disledkem

korupce, velmi laxniho prosazovani zakonl na ochranu ptirody v praxi a s tim i souvisejiciho
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mizivého perzekuovani nelegalnich lovci a prodejcti. KyZzenou zménu by mohla piinést
nedavno provedend revize seznamu Indonéskych chranénych druhii zvifat a rostlin, kam byl
sojkovec dvoubarvy prefazen (KLHK, 2018).

Do poptedi zajmu ornitologli a ochranarskych organizaci se sojkovec dvoubarvy dostal az
v poslednich letech. Z divodu zédkazu dovozu ptaki ze sousednich zemi vydaného indonéskou
vladou v roce 2005 jako ochranné opatieni proti Siteni ndkazy ptaci chiipky (Shepherd, 2006),
se mistni prodejci/lovci zaméfili na sojkovce dvoubarvého. Ten mél nahradit do té doby
popularniho sojkovce chocholatého, diive importovaného ptevazné z Thajska (Owen et al.,
2014). V disledku n¢kolika nasledujicich let intenzivniho lovu doSlo k rapidnimu ubytku
sojkovcli dvoubarvych ve volné prirodé pticemz samotni lovci potvrdili, Ze z fady lokalit jiz
zcela vymizel. To se projevilo dramatickym poklesem vyskytu sojkovcii dvoubarvych na trzich
(Shepherd, 2006; 2007; 2011; 2013), kde se v dneSnich dnech vyskytuje pouze v menSich
po¢tech (Chng et al., 2015; Eaton et al., 2015; Shepherd et al., 2016). Detailn¢jsi data
vypovidajici o vyvoji trhu sojkovce dvoubarvého v pribéhu ¢asu vSak nejsou dostupna
z ditvodu absence dlouhodobého monitoringu. Podobnd situace se zacala projevovat také i u
ostatnich ptac¢ich druhti a na mnoha lokalitdch l1ze pozorovat fenomén nazyvany jako tzv.
»prazdny les” (empty forest syndrome), kde i pfi zachovani vhodného biotopu zistavaji
jednotliva stanovis$té neobsazena (Harrison, 2011; Wilkie et al., 2011; Meijaard, 2014). V
kombinaci se stale probihajicim odlesnovanim a fragmentaci krajiny by mohly tyto lokalni

extinkce v nésledujicich letech zapficinit Giplné vyhynuti druhu.

1.2.3  In-situ a ex-situ zachranné programy

Z divodu redlného rizika nendvratného poskozeni volné zijicich populaci sojkovce
dvoubarvého a nasledného vymieni druhu ve volné pfirod€, zapocala fada evropskych
zoologickych zahrad s chovem a odchovem sojkovce dvoubarvého v zajeti za ucelem vytvoreni
tzv. zaloZnich populaci (back-up population). Ty hraji velmi dtlezitou roli v reintrodukénich
programech a v krajnich ptipadech slouzi jako jediné zdrojové populace umoziujici opétovné
vytvoteni divokych populaci, jako tomu bylo naptiklad u kondora kalifornského (Gymnogyps
californianus) (Hunt et al., 2009; Parish et al., 2009) nebo u hoka mitu (Mitu mitu) (Gama et
al., 2016). Tyto chovy v zajeti zapojené do ochrany druhu se obecné¢ nazyvaji ex-situ zachranné
programy. Cilem téchto programi je udrzet dostate¢né velkou, Zivotaschopnou populaci
s vysokou genetickou variabilitou mimo misto piivodniho vyskytu daného druhu (Witzenberger

& Hochkirch, 2011).
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V Ceské republice je sojkovec dvoubarvy chovan pouze v Zoo Praha, kde byl také
zaznamenan prvni pfirozeny odchov v Evropé (Bobek et al., 2011). Dalsi vyznamnou
evropskou zoologickou zahradou, kde se daii sojkovce dvoubarvé odchovavat je Chester Zoo
ve Velké Britanii. Tato zoologickd zahrada vede pro tento druh od roku 2000 Evropskou
plemennou knihu (European Studbook, ESB). Ke konci roku 2015 ¢itala velikost evropské
populace v zajeti dle této knihy celkem 60 jedincii (37 samcii, 21 samic a 2 jedinci s neurenym
pohlavim), pfi¢emz geneticka diverzita této populace dosahovala 95,9 % s nulovym stupném
pribuzenského kiizeni (Owen, 2015). Zoo Praha i Chester Zoo spolecné se ZGAP jsou zapojeny
také do in-situ zachranného programu pro sojkovce dvoubarvé, ktery naopak probihd v misté
puvodniho vyskytu. Program vede indonéské zachranné centrum Cikananga Wildlife Center na
Javé. Hlavnim cilem tohoto programu je GspéSny, dlouhodobé€ udrzitelny chov a reprodukce
sojkovcil dvoubarvych v zajeti a jejich zpétné vypousténi do volné ptirody (Owen et al., 2014).
Dalsi indonéska organizace, ktera se v dob¢ realizace této prace zabyvala ochranou sojkovce
dvoubarvého, byla ISCP (Indonesian Species Conservation Program) na Sumatie, kde probihal
experimentalni projekt ,,Poksai“. Tento program byl na rozdil od programu probihajiciho na
Javé zaméfen na jedince pivodem z volné piirody a prodané na ptacim trhu soukromym
osobam. Hlavnim cilem tohoto projektu bylo tyto sojkovce dvoubarvé drzené v zajeti ziskat
vyménou za komeréné mnoZené ,,domestikované* druhy ptaki (napf. agapornis, kanar), ktefi
vlivem domestikace nejsou tak naro¢ni na chovatelské podminky a jsou oproti sojkovcim
dvoubarvym adaptovani na klecovy chov. Sojkovci dvoubarvi totiz se svoji plachou povahou
snasi drzeni v kleci velmi $patn€ a neustalymi pokusy o tnik ve formé prudkych vypadi si
zpusobuyji tézka zranéni vedouci Casto az k imrti. Dal§im krokem nasledujicim po vyméné bylo
takto ziskané jedince, ktefi byli vétSinou z dlivodu neadekvatnich chovatelskych podminek ve
sniZzené télesné kondici a zhorSeném zdravotnim stavu (obr. 4), zrehabilitovat a vypustit zpét
na vhodné lokality.

Pfestoze stanovenym cilem u obou indonéskych organizaci (Cikananga, ISCP) byla
obnova populace sojkovce dvoubarvého na Sumatie, nebyl doposud z ditvodu nedostatku
informaci o biologii a ekologii tohoto druhu, podobné jako u ostatnich zastupct rodu Garrulax,
vypracovan zadny strategicky plan vypousténi. Jediny zaznamenany piipad reintrodukce u
tohoto rodu uvadi Corlett (2001). Jedna se vSak spiSe o netimysIné ,,zavleceni a rozsifeni*
sojkovce vetsiho (Garrulax pectoralis) v ptiléhajicich lesnich oblastech Hong Kongu, kde dfive
nejspise tvofil pfirozenou slozkou tamni avifauny (Collar & Robson, 2007). V tomto piipadé

se vsak jednalo se o sojkovce, kteti unikli chovatelim ze zajeti i byli vypousténi jednotlivé v
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ramci nabozenskych rituala bez jakéhokoliv ochrandiského zaméru s cilenym managementem

(Corlett, 2001).

Obr. 4 Panické chovani sojkovcil dvoubarvych drzenych v zajeti v malych klecich je pti¢inou

rozséhlych zranéni predevsim v oblasti hlavy, ktera mohou konc¢it smrti jedince.
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(Busina, 2015)

1.3 Reintrodukce a ostatni zachranné presuny

1.3.1 Popis a typy rehabilitacnich programi

V dnesni dobe¢ je na svété popsano celkem 11 121 ptacich druha (Birdlife, 2017b) a ptaci
(Aves) jsou tak po rybach druhou nejrozmanitéjsi skupinou obratlovcli na Zemi. Lze se s nimi
setkat takika v kazdém biotopu od polarnich oblasti az po rovnikové tropické pralesy, od
stanovisSt’ napii¢ vSemi ekosystémy po celém svété, které lze v soucasné dobé pozorovat, je
piiblizné 13 % ptacich druht (1 460) prohlaSenych za ohrozené (Birdlife, 2017b). Na jejich
ochranu byla zahajena cela fada rehabilita¢nich programt, a jak I1ze v pribéhu dvou posledni
dekad pozorovat, pocet téchto programl neustdle nartistd (Fischer & Lindenmayer, 2000;

Seddon et al., 2007). Hlavnim cilem téchto programii je rehabilitovat divoké populace ¢i
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zakladat nové v mistech, kde byly ty pivodni vyhubeny. Z diivodu Siroké rozmanitosti
behaviordlnich projevil a jejich specifi¢nosti v ramei jednotlivych ptacich skupin ¢i dokonce
mezi druhy samotnymi, chybél dlouhou dobu jednotné uznévany standardizovany koncept
metodickych postupti téchto programii. Proto byl v roce 2013 (IUCN/SSC) ve spolupraci
Komise pro zachovani druhii (Species Survival Commission, SSC), Kolektivu odbornikii na
reintrodukci (Reintroduction Specialist Group, RSG) a Kolektivu odbornikll na invazivni druhy
(Invasive Species Specialist Group, ISSG) vydan revidovany manual nazvany Zasady
reintrodukci a ostatnich zachrannych piesunii (Guidelines for Reintroductions and Other
Conservation Translocations), ktery vymezuje zakladni definice rehabilitacnich programt a
navrhuje jejich metodické postupy. Rehabilitaéni program zahrnujici vypousténi jedinct at’ uz
divokych ¢i uméle odchovanych zpét do volné ptirody je definovany jako zachranny pifesun
(consevration translocation), ktery probihéd v rdmci ptivodniho arealu dané¢ho druhu nebo mimo
néj. Podle tohoto kritéria se rehabilitacni programy déli do dvou kategorii, kdy hlavnim cilem

je:

1. Obnova populace (Population restoration)
Zachranny presun a vypousténi v ramci pivodniho areédlu. Pfi obnovovani populaci se
pouzivaji dvé zakladni metody
a) Posilovani (Reinforcement)
Zamé&rny presun a vypousténi jedinch do jiZ existujici populace daného druhu
s cilem napt. zvétsit velikost populace, zvysit jeji genetickou diverzitu nebo
upravit jeji demografickou strukturu.
b) Reintrodukce (Reintroduction)
Zamé&rny piesun a vypousténi jedinch v ramci jejich pivodniho aredlu odkud
vymizeli s cilem zaloZit novou zivotaschopnou populaci.
2. Umélé introdukce (Conservation introduction)
Zachranny ptesun a vypousténi jedincti mimo jejich ptivodni areél. Rozlisuji se dva typy
introdukci
a) Asistovana kolonizace (Assisted colonisation)
Zamérny presun a vypousténi jedincli mimo jejich pivodni aredl zajiStujici
preziti druhu v situacich, kdy eliminace soucasnych ¢i pravdépodobnych

budoucich hrozeb je méné pravdépodobna nez na alternativnich lokalitach.
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b) Ekologické nahrazeni (Ecological replacement)
Zamérny presun a vypousténi jedinci mimo jejich pivodni areal za ucelem
obnoveni ztracené ekologické funkce zptisobené extinkci. Ekologicka funkce

vyhynulého druhu byva zastoupena druhem piibuznym, nejCastéji to byva

vvvvvv

1.3.2  Metody vypousteni a nejcastéjsi priciny neuspéchu

Navzdory publikovanému manudlu a fad¢ uskutecnénych reintrodukénich programt stale
chybi pfesna definice ,,uspéSného programu® a pfetrvavaji tak nejasnosti v jejich celkovém
vyhodnocovani (Robert et al., 2015). Tento fakt se nasledné projevuje v individualng
nastavenych parametrech hodnoceni uspésnosti v ramci jednotlivych programii (Soorae, 2008;
2010; 2011; 2013; 2016), v disledku ¢ehoz neni mozné provést jejich objektivni srovnani a
generalizaci vysledk. Naopak faktory zapfiCinujici neuspéSnost reintrodukce jsou naptic
vSemi programy téméf totozné. Mezi ty nejCastéji sledované patii Umrtnost a disperze
vypusténych jedinct, jejichz zvySena mira se miize vyskytovat jak u divokych (Clarke &
Schedvin, 1997; Bradley et al., 2012; Kesler et al., 2012; Seixas & de Miranda Mourdo, 2013),
tak u uméle odchovanych jedincii (Tweed et al., 2003; Brown et al., 2007; VanderWerf et al.,
2014; Jenni et al., 2015) vSech ptacich druhii.

Umrtnost je v po&ateéni fazi reintrodukénich programd vyrazné ovlivnéna stresem
vznikajicim pfi manipulaci, pfesunu a nasledném vypusténi jedinct do cilové lokality (Castro
vypusténych jedincl byva jejich predace. Ta mlzZe byt ovlivnéna fadou faktor. Obecné se
predpoklada, Ze je zpisobena snizujici se vitalitou vypusténych jedinct v disledku stresu,
infekce ¢i1 malnutrice a nasledné jejich snazsi ulovitelnosti (Wilson et al., 1992; Snyder et al.,
predevsim absenci antipredacniho chovani (Griffin et al., 2000).

Pfic¢in disperze mimo oblast vypoustéci lokality mize byt celd fada a ne vSechny jsou zcela
objasnény. U jedincli pochazejicich z volné piirody mize dochazet k jejich navratim na

puvodni lokality odchytli (homing behaviour) (Castro et al., 1994; Kesler et al., 2012; Powell

vrwe

wrwe

vlastni teritoria (Clarke & Schedvin, 1997). OvSem ani Gplna absence cilového druhu v dané
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lokalit¢ nemusi vzdy zarucit setrvani vypusténych jedincti na daném misté (Castro et al., 1994;
Armstrong, 1995). U samic byva opusténi lokality iniciovanou snahou nalézt vhodnéjsiho
partnera popisovano jako typ reprodukcni strategie vedouci ke zvySeni vlastniho fitness
(Choudhury, 1995; Cézilly et al., 2000). Neopomenutelny vliv na disperzi ma také kvalita
prostfedi, napt. dostupnost a mnozstvi potravy ¢i vegetaéni pokryv, do které¢ho jsou jedinci
vypousténi (Michel et al., 2010; Bennett et al., 2012).

Negativni vliv obou dvou faktorii, mortality a disperze, miize byt ¢astecné¢ eliminovan
vhodné zvolenou metodikou vypousténi. Obecné se rozliSuji dva zakladni typy, tzv. pozvolné
vypousténi (soft release), kdy prechod k samostatnosti ve volné ptirod¢ je postupny a je
podpoien docasnou nabidkou ¢lovékem zajistovanych potravnich zdrojii a zdzemim chranicim
pted nepftizni pocasi a predatory po dobu az n¢kolika mésicii, a tzv. pfimé vypousténi (hard
release, abrupt release), kdy jsou jedinci na stanovisté vypusténi bezprostiedné po pievozu, bez
predeslého navyknuti na nové prostiedi a jsou ponechdni na lokalit¢ bez dalsi intervence
¢lovéka (Hall, 2003; Sutherland et al., 2004). Pozvolné vypousténi se nejcasteji pouziva u
jedincti uméle odchovanych v zajeti, u kterych je potfeba dostate¢né rozvinout dovednosti
nezbytné pro preziti, jako napf. antipredacni chovani a schopnost nalézt potravu nebo ukryt
(Griffin et al., 2000; Blythe et al., 2015; Carrete & Tella, 2015; Liu et al., 2016). Pozvolné
vypousténi zahrnujici pfedvypoustéci a vypoustéci voliéry (obr. 5) umoziuje navic zlepSeni
télesné kondice a navyknuti na nové prostiedi ¢i socidlni strukturu (White Jr et al., 2005; Azar
et al., 2016; Delgado et al., 2016; Kanaan, 2016). Pfimé vypousténi se naopak uplatiiuje u
zachrannych pfesuni nebo u jedinci pochéazejicich z volné ptirody, ktefi jiz dovednosti
potiebné k preziti maji pln€ rozvinuty (Sutherland et al., 2004; Slater et al., 2013; Wright et al.,
2014). Piestoze Fischer & Lindenmayer (2000) a Rummel et al. (2016) poukazuji ve svych
srovnavacich studii na vys$i GspéSnost reintrodukénich programi, které vyuzivaji jedince
pochazejici z volné ptirody, podobné jako Castro et al. (1994), Clarke & Schedvin (1997),
Cunninghame (2011) nebo Oritz-Catedral et al. (2009), ktefi popisuji uspésné reintrodukce za
pouziti pfimého vypousténi, nelze jednozna¢né reintrodukéni programy pouZzivajici uméle
odchované jedince a pozvolné vypousténi prohlésit za méné vhodné. Obé metody maji své
vyhody i nevyhody, které je potfeba zohlednit v managementu programu a zvolit pro néj
takovou kombinaci technik, jenz bude nejvice odpovidat naroktim reintrodukovanych jedincti
a jejich pavodu. Obecné vSak Ize konstatovat, ze pfi spravné nastaveném managementu se
reintroduk¢ni programy jevi jako vhodny néstroj ochrany pfirody a v mnoha ptfipadech mohou
zabranit uplnému vymieni druhu, jako napf. v ptipad€ ozdravného programu pro kakapa soviho

(Strigops habroptila) (Clout, 2006), reintrodukéniho programu Spacka ¢ernokiidlého (Owen et
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al., 2014) a hoka mitu (Gama et al., 2016) nebo zpétného obnoveni populace kondora

kalifornského ve volné ptirod¢ (Hunt et al., 2009; Parish et al., 2009).

Obr. 5 Pfenosnd vypoustéci (aklimatizacni) voliéra pro sojkovce dvoubarvé.
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(Busina, 2016)

1.4 Radio-telemetrie a monitoring ptaki

Radio-telemetrie ptedstavuje technologii pro dalkovy pienos dat pomoci radiového
signalu, vyuzivajici nejcastéji velmi kratké viny (VKV) z vysilacky umisténé na sledovaném
jedinci k ptijimaci (Kenward, 2001). V biologii je radio-telemetrie vyuzivana ke sbéru dat
vypovidajicich napt. o pohybu zvifat v ramci jejich arealu, migraci, velikosti domovského
okrsku, reprodukci, ptezivani a nékdy i1 o fyziologickych parametrech sledovaného jedince.
Poprvé byla tato metoda pouzita jiz pred témét Sedesati lety u sviste lesniho (Marmota monax)
(LeMunyan et al., 1959) a stala se nasledné€ Siroce vyuzivanou. S rozvojem technologii a
vyvojem novych typil vysilacl se radio-telemetrie zacala také vyuzivat pfi studiu tézko
pozorovatelnych a skryté Zijicich ptacich druhd, u kterych tradi€ni metody sbéru dat nelze
pouzit (Jansen, 1999; Newmark et al., 2010; Mennill et al., 2012). Radio-telemetrie nasla své
nezastupitelné misto 1 v ochran¢ pfirody pii realizaci a vyhodnocovani UspéSnosti

reintrodukénich programt (Frey & Walter, 1989; Toone & Wallace, 1994; Tweed et al., 2003;
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White Jr et al., 2005; Azar et al., 2016). Umoziiyje totiz ur€it miru pfezivani vypusténych
jedinct (Kurzejeski & Root, 1988; Tweed et al., 2003; Brown et al., 2007) a zjistit priciny jejich
umrti (Wilson et al., 1992; Cox et al., 2004; Brown et al., 2007). Dale usnadiuje sledovani
chovani jedinct po vypusténi, jejich disperzi v prostoru, vytvaieni si domovskych okrskl a
v neposledni fad¢ také to, jak silna je vazba k prosttedi, do kterého byli jedinci vypusténi
(Wilson et al., 1992; Sanz & Grajal, 1998; Terhune et al., 2006; Habel et al., 2016). Vérnost
danému prostiedi je v ramci kazdého zachranného programu jednim z klicovych faktort
uspéchu. V momenté opusténi vypoustéci lokality, kterd je ve valné vétSing piipadi i oblasti
legislativné chranénou, jsou totiz dani jedinci opétovné vystaveni negativnim vliviim, které
prostfedi, exploatace, zvySena predace neplivodnimi druhy, ilegdlni lov apod. (Soul¢ &

Sanjayan, 1998; Le Gouar et al., 2012; Parker et al., 2013).

1.4.1 Domovsky okrsek a jeho stanoveni

Vytvareni domovskych okrski (settlement or establishment phase), méfeni jejich velikosti
a definovani zptisobu pohybu vypusténych jedinct v ramci téchto okrskli jsou pfi radio-
telemetrickych studii v rdmci reintrodukénich programi nejcastéji sledovanymi parametry
(Tweed et al., 2003; Brown et al., 2007; Bernardo et al., 2011; Armstrong et al., 2013). Koncept
domovského okrsku (home range), ktery je pouzivan dodnes, poprvé rozpracoval Burt (1943).
Ten domovsky okrsek definuje jako oblast obyvanou jiz etablovanym jedincem, ktery ji za
normalnich okolnosti neopousti do konce svého Zivota a kde probiha sbér potravy, pareni a
vychova potomstva. Ve své studii pfipousti, ze jedinci se mohou za urcitych okolnosti
vyskytnout mimo svlij domovsky okrsek, tyto vypravy jsou vSak povazovany za nahodilé
prizkumy okoli a nemély by byt do vypoctu domovského okrsku zahrnuty. Gautestad &
Mysterud (1993; 1995) k tomu podotykaji, Ze hranice domovskych okrskli jsou pouze obecné
arozptylené. Pravé z téchto diivodi je definovani okraji a samotné plochy domovského okrsku
problematické. Burt (1943) dale upozoriiuje, Ze velikost domovského okrsku se v prub¢hu
zivota jedince mize ménit, zvlasté¢ u migrujicich druhti, ¢i mize byt zcela opustén a vytvoren
nové na jiné lokalité. Proto dalsi dileZitou charakteristikou domovského okrsku je urceni
¢asového obdobi, pro které je stanoven (Harris et al., 1990; Powell, 2000).

Ptes neshody panujici pfi ur€ovani vhodnosti metod pro stanoveni domovského okrsku
jedince (Laver & Kelly, 2008), déli Kernohan et al. (2001) vSechny dostupné metody do tii

zékladnich skupin. Jsou to polygonové metody, metody vyuzivajici miizku bunck a
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pravdépodobnostni metody odhadu domovského okrsku. Nejstarsi metodou patiici do skupiny
polygonovych metod je urceni nejmensiho mozného polygonu obsahujici vSechny
zaznamenané a odhadnuté lokace pro daného jedince (Mohr, 1947; Hayne, 1949). Metoda
minimélniho konvexniho polygonu (minimum convex polygon, MCP) je 1 ptes kritiku
nékterych autorti (Swihart & Slade, 1997; Powell, 2000; Borger et al., 2006; Laver & Kelly,
2008; Nilsen et al., 2008), ktefi poukazuji na jeji neptesnost, stdle hojn¢ pouzivana. Tato
nepfesnost je zplisobena predevsim citlivosti na pocet a odlehlost lokaci pouzitych pro odhad
domovského okrsku. Metoda MCP také Casto zahrnuje oblasti, které sledovany jedinec nikdy
nenavstivil. Tim padem spise reflektuje exploracni chovani jedince oproti definovani oblasti
jeho nejcastéjsiho vyskytu, tedy domovského okrsku (Kenward, 2001). Naopak vyhodou
metody MCP zlstava jeji jednoduchost a dle Harrise et al. (1990) jako jedinda umoZiuje
srovnani mezi jednotlivymi studiemi. V téchto ptipadech vSak musi byt pfesné definovany
velikost vzorku, doba sbéru dat a nakladani s odlehlymi lokacemi pro kazdého jedince (Laver,
2005). Proto se metoda MCP nejcastéji pouziva v kombinaci s dal§imi metodami odhadu
domovského okrsku jako dodatkova srovnavaci metoda eliminujici mozné odchylky (Warren
studiemi (Newmark et al., 2010; Barros & Motta-Junior, 2014; Bowden et al., 2015) ¢i zakladni
nastroj urcujici maximalni plochu vyuzivanou sledovanym jedincem (Lopes & Marini, 2006;
Kesler et al., 2012; Kriiger & Amar, 2017). Znalost velikosti plochy potfebnou pro jedince, par
¢i skupinu je jednim z kliCovych faktori v managementu ochrany pfirody a slouzi pfi

vyty€ovani ochrannych pasem ¢i oblasti.

1.4.2  Vyhodnoceni umrtnosti

Radio-telemetrie je jiZ dnes dobfe zavedena a Siroce akceptovana metoda pro studium
prezivani zvitat ve volné pirirode. Velky potencial této metody byl rozpoznan uz v pocatecnich
fazich jejiho rozvoje v 70. letech pii demografickych studii, zejména pifi sledovani miry
umrtnosti a dohledavani kadaverti (Cook et al., 1967; Mech, 1967). Pozdé¢ji se radio-telemetrie
zacala pouzivat 1 pro odhadovani produktivity populaci pomoci dohledavani hnizd oznacenych
jedinct (Dumke & Pils, 1973) a sledovani miry pfezivani (Trent & Rongstad, 1974). Podstata
monitorovani umrtnosti pomoci radio-telemetrie spo¢iva v chyceni zvifete, jeho oznaceni
radio-vysilatem a zpétném vypusténi. Od vypusténi je jedinec monitorovan pomoci unikéatniho
radiového signalu (radiofrekvence) za ucelem zjisténi jeho osudu ve viceméné pravidelnych

Casovych intervalech. U kazdého jedince je nezbytné znat datum jeho oznaceni a vypusténi,
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datum posledniho zdznamu sledovaného jedince (resp. signal jeho vysilace) a jeho stav pfi
tomto poslednim zdznamu (Winterstein et al., 2001). V priabéhu samotného monitoringu se u
sledovaného jedince zaznamenava jeho stav jako zivy, mrtvy ¢i chybéjici. Chybéjici jedinci
jsou povazovani za nesledovatelné, tzn. predmét naSeho zdjmu (smrt) nelze prokazat. Tato
nemoznost dohledani mize byt zpiisobena faktory, jako jsou: selhani vysilace, reliéf terénu
znemoznujici pfijem signalu nebo docasna ¢i trvald emigrace sledovanych jedinct (White &
Garrott, 1990; Tsai et al., 1999).

Pro naslednou analyzu nasbiranych telemetrickych dat byla vyvinuta fada metod a
pristupti. Winterstein et al. (2001) vyhodnotili studie publikované v ¢asopise The Journal of
Wildlife Management v letech 1989 az 1999, které vyuzivaly radio-telemetrii pro odhadnuti
pravdépodobnosti prezivani. Zjistili, Ze nejcastéji pouzivanymi metodami byli Kaplan-
Mayerova analyza a Mayfieldova metoda. Dal§i pouzivané techniky zatadili do kategorie
,»ostatni metody*. Ty se v prubéhu let ménily, ke konci devadesatych let se nejcastéji pouzivala
metoda APS (Apparent Percent Success) (Pierre, 1999; Tweed et al., 2003). Pozd¢ji zacaly
prevladat metody logistické regrese ¢i pravdépodobnostni odhady. K podobnym vysledkim ve
své porovnavaci studii z let 1989-2004 doSel 1 Murray (2006). Ten navic poukazuje na vyhody
pouzivani metod souvislého modelovani, které by mély byt upfednostiovany, jelikoz jsou
odolné k cel¢ fad¢ limitujicich faktort jednotlivych studii a mohou fesit vliv vice proménnych
zahrnujicich casové obdobi a vék. U studii s omezenym souborem dat, vétSinou
experimentalniho charakteru, se lze nejcastéji setkat pouze se zdkladnim slovnim popisem
mortality, jako napt. ve studii Franzreba (2004), Browna et al. (2007) stejné jako je tomu 1

v této studii.

1.4.3  Vyhodnoceni stanovistni vérnosti

Vérnost k ur¢itému prostfedi neboli prostorova fidelita je béznd u mnoha druht ptaka
(Greenwood, 1980; Greenwood & Harvey, 1982) a byla popsana i u fady dalSich ZivociSnych
taxond (Alcock, 1987; Mortimer & Portier, 1989; Baker et al., 1990; Sinsch, 1990).
Nejznaméjsi formou této vérnosti je filopatrie, jenz se vaze k mistu narozeni, kde se jedinci
zdrzuji ¢i se pravideln€ na toto misto vraci (Weatherhead & Forbes, 1994). Dale je popséana
vérnost hnizdni (Gavin & Bollinger, 1988; Thompson et al., 1994) ¢i teritoridlni (Lanyon &
Thompson, 1986; Jakobsson, 1988). V ramci reintrodukénich programil se 1ze setkat s vérnosti
stanovistni (site fidelity). V tomto ptipadé je stanovisté chapano jako lokalita vypusténi (release

site), u niz se predpoklada, ze v ni reintrodukovani jedinci setrvaji a zalozi novou populaci ¢i
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posili populaci stavajici TUCN/SSC, 2013). Vyhodnocovani stanovistni vérnosti se nejcastéji
provadi posuzovanim miry disperze vypusténych jedincti. Clobert et al. (2001) disperzi definuji
jako (1) opusténi rodného prostiedi ¢i hnizdisté, (i1) pohyb jako takovy a (iii) usazeni se v novém
prostiedi. V kontextu reintrodukénich programt se vSak disperze vypusténych jedincti chape
jako jakykoliv pohyb smérem mimo oblast vypusténi (post-release dispersal), a to docasné ¢i
trvale. Proto je pro vyhodnocovani nezbytné, aby vypoustéci oblast byla pfesn¢ definovana.
Z tohoto divodu se jeji velikost stanovuje piedem (Tweed et al., 2003) nebo se vyuziva
prirozenych ¢i umélych bariér, které oblast definuji, jako jsou ostrovy ¢i zachovalé krajinné
fragmenty (Pierre, 1999; Wanless et al., 2002; Armstrong et al., 2013; Delgado et al., 2016). V
nékterych ptipadech vSak nema vypoustéci oblast jasné definované hranice a monitoring se
zamé&fuje predev§im na samotné pohybové charakteristiky jedincti (Castro et al., 1994; Clarke
& Schedvin, 1997; Brown et al., 2007). Disperze muze byt nasledné prezentovana napt. jako
podil jedinci, ktefi po uréitém ¢asovém intervalu setrvali ve vypoustéci oblasti ¢i blizkém okoli
(Castro et al., 1994; Armstrong, 1995; Brown et al., 2007), ¢asova kfivka zndzorfiujici ménici
se vzdalenost od vypoustéci voliéry (Bradley et al., 2012) nebo vzdalenost mezi vypoustéci

voliérou a sttedem nove vytvofené¢ho domovského okrsku (Tweed et al., 2003).

1.5 Monitoring ptacich trhii

Monitoring trhu je uc¢inny néstroj ochrany pfirody, ktery umoznuje sledovani vyvoje trhu,
a to spektrum obchodovanych zvirat a jejich mnozstvi v pribehu ¢asu. Slouzi také jako nastroj
kontroly dodrzovani vydanych nafizeni a zakont pro vykonné organy ochrany piirody
jednotlivych stath. Ke kontrole a regulaci trhu s ohroZzenymi druhy zvifat a rostlin na
mezinarodni irovni byla sepsana Umluva o mezinarodnim obchodu s ohrozenymi druhy volng
CITES, ke které se jiz dobrovolné ptipojilo 183 zemi (CITES, 2018). Tato prace se vSak bude
nadale zabyvat pouze trhy na narodni rovni lokélniho charakteru se zaméfenim na ptactvo.

Pies svoji zdanlivou jednoduchost ma monitoring trhu, ve smyslu fyzické kontroly
v terénu, sva uskali a nedostatky. Predev§im je Casové ndrocny, vyzaduje kvalifikovany
personal schopny spolehlivé identifikovat jednotlivé druhy (Shepherd et al., 2004), coz u
niz8ich vékovych kategorii nékterych druhti byva velmi obtizné (Nijman & Nekaris, 2017), ale
hlavn¢é ma slabsi vypovidaci hodnotu zejména v ptipadech obchodovani s chranénymi druhy,
které jsou prodavany skryté. Hlavni pfi¢ina posledné¢ jmenovaného nedostatku prameni

z pouzitych metodik, které jsou pfi sbéru dat pouzivany. Ve velké vétSin€ studii se lze setkat
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s metodou pfimého pocitani viditelné nabizenych jedinci k prodeji (Shepherd et al., 2004;
Shepherd, 2006; Daut et al., 2015; Nijman & Nekaris, 2017). Dale jsou data ziskédvana z
konfiskacnich zprav agentur ochrany ptirody (Lee et al., 2005; do Nascimento et al., 2015),
pfipadné za vyuziti meta-analyzy jinych studii, které ovSem opé€t vyuzivaji data nasbirana
pomoci metody pfimého pocitani, z rocnich zprav, volné dostupnych databazi apod. (Hansen et
al., 2012; Alves et al., 2013; Eaton et al., 2015). Takto sesbirand data mohou poskytnout
pomérné hodnotné informace o struktufe trhu, zvlasté toho legéalniho, ale na jejich zakladé nelze
vyvozovat miru, s jakou jsou jednotlivé druhy obchodovany. Dlvodem je to, Zze znacné
mnozstvi jedinci mize byt v dobé provadéni monitoringu drzeno ve skladisti mimo volné
pfistupnou prodejnu, piipadné budou teprve od lovcil v nejblizsich dnech vykoupeni a nemohou
tudiz byt zahrnuti do samotného scitani. Proto se pifi odhadu velikosti trhu a intenzity
obchodovani provadi monitoring opakovanég, avSak v takovych ¢asovych intervalech, které
minimalizuji riziko duplicitniho zdznamu (Shepherd et al., 2004; Shepherd, 2006; Gastafiaga et
al., 2011; Daut et al., 2015). Pro zlepSeni piesnosti tohoto odhadu se zacaly v posledni dobé
aplikovat statistické metody odhadu vyskytu (occupancy method), které¢ zvySuji
pravdépodobnost detekce neexponovanych jedincti (Barber-Meyer, 2010). I pfesto jsou tyto
odhady stale zatizeny chybou, ktera mize dosahovat zna¢nych hodnot, zvlasté u jiz vyse
zminovanych chranénych druhi, které byvaji tzv. na objednavku pro konkrétniho zdkaznika a
na trzich se fyzicky c¢asto ani nevyskytuji. Dale jsou pfitakovémto monitoringu zcela
opomenuti ti jedinci, ktefi po transportu k obchodnikovi uhynuli a k samotnému prodeji nebyli
ani vibec nabidnuti.

Zcela odlisny pfistup k monitoringu trhu lze pozorovat u studie Herrera & Hennessey
(2007) zamétené na ohrozené a zdkonem chranéné papousky ara, ktefi ke sbéru dat najali
byvalého trhovce. Ten nevzbuzoval Zadné podezieni ze strany prodejct a piekupniki a byl tak
schopen sbirat ptesna data o poctu, pivodu, véku a cen¢ obchodovanych jedincii v pribéhu
celého monitorovaciho obdobi. Akuratnost takovychto dat je nediskutovatelna, a proto byla tato

metodika v upravené formé aplikovand i v této praci.
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2 Cile prace a hypotézy
2.1 Cile disertacni prdace

Ptedlozena disertacni prace a jeji vysledky by mély piinést zejména tyto poznatky:

1) jak velké domovske okrsky lze ocekavat u volné zijicich jedincti sojkovce dvoubarvého;

2) jaka je uspésnost vypoustéciho programu hodnocena dle umrtnosti jednotlivet, sily

parového pouta u uméle vytvorenych para a jejich vérnosti k vypoustéci lokalité;

3) jaka je biologie a ekologie tohoto mélo zndmého cilového druhu;

4) jak se vyviji ilegalni trh se sojkovcem dvoubarvym v zajmové oblasti.

Jak bylo zminéno jiz v uvodu této prace, studiem sojkovce dvoubarvého ve volné ptirodé
se doposud prili$ autord nezabyvalo. A to pfedev§im z diivodu zvySené naro¢nosti vyzkumu,
dostupné oblasti horskych destnych lest a také jeho soucasnou nizkou populacni hustotou, ktera
je dusledkem nadmérného lovu pro trh se zvitaty (Harris et al., 2015; 2017; Igbal, 2015;
Shepherd et al., 2016). Neni proto divu, Ze o tomto druhu bylo doposud sebrano nepatrné
mnozstvi dat a o jeho biologii se stdle mnoho nevi (Collar & Robson, 2007; Eaton et al., 2016).
To je také divodem absence vhodné metodiky aplikovatelné v reintrodukénim programu pro
tento druh.

Cilem této studie bylo proto provést vibec prvni experimentdlni vypusténi
rehabilitovanych sojkovct dvoubarvych zpét do volné piirody a zaméfit se na vyhodnoceni
vySe zminénych ukazateli ovliviiujicich Uspé&Snost reintrodukénich programt, a to (i)
vyhodnoceni tirovné umrtnosti vypusténych jedinct, a (ii) uréeni miry vérnosti vi¢i vypousteci
lokalité.

Za vyuziti radio-telemetrie, ktera je z diivodu vyssi technické naro¢nosti a proveditelnosti
u mensich tropickych pévci ziidka, ptesto vSak uspesné vyuzivana (Jansen, 1999; Ewen &
Armstrong, 2007; Newmark et al., 2010; Bernardo et al., 2011), oznacit vybrané jedince
vysilackou a sledovat je po dobu tii az ¢tyf tydni po vypusténi, coz je garantovana Zivotnost
baterii v zamyslenych vysilackach nebo do doby definitivni ztraty signalu. Nasledn¢ vyhodnotit

pohybové charakteristiky vSech sledovanych jedinct v pribéhu sledovaciho obdobi.
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Soucasti této prace bylo i provedeni dlouhodobého monitoringu hlavnich ptacich trht ve
mésté¢ Medan, jenz je hlavnim provincidlnim méstem a také nejveétSim méstem celého ostrova
Sumatry. Tamni dostupnost automobilové, lodni a letecké dopravy spolecné s etablovanou
obchodujici ¢inskou komunitou ho ¢ini jednim z hlavnich center obchodu se zvitaty v Indonésii
(Shepherd et al., 2004; Nekaris & Jaffe, 2007; Shepherd, 2010; Harris et al., 2015). Cilem
monitoringu bylo formou anonymnich dotaznikii vypliiovanych samotnymi prodejci
shromazdit data vypovidajici o jejich mési¢nich trznich obratech v pribéhu roku po dobu dvou
let a zjistit tak intenzitu odlovu z volné pfirody. Dale identifikovat lovem nejvice ohroZené

lokality a odhadnout dalsi vyvoj trhu a jeho vliv na dynamiku volné zijici populace.

2.2  Hypotézy

Ptestoze se jedna o prvotni studii svého druhu, navic spise deskriptivniho charakteru, byly

na zaklad¢ uréenych cill stanoveny nasledujici hypotézy, které by tato prace méla ovétit.

H1: U sojkovce dvoubarvého 1ze ocekavat vytvareni podobné velkého domovského okrsku jaké

si vytvareji 1 ostatni neotropicti hmyzozravy pévci stejné velikosti.

H2a: Mira umrtnosti reintrodukovanych jedincti ptivodné pochézejicich z volné prirody je

v prvnim mesici po vypusténi nizkd a neni ovlivnéna pohlavim.

H2b: Uméle vytvorené parové pouto po vypusténi nepietrvava, ale vypoustéci oblast ¢i jeji

blizké okoli vypusténi jedinci neopusti.

H3: Seskupovani se do vicedruhovych hejn je u sojkovce dvoubarvého Casty jev, pii kterém

neni uplatilovana druhova preference.

H4: Vyskyt sojkovce dvoubarvého na trhu neni ovlivnén sezonnosti a vyznacuje se

dlouhodobym klesajicim trendem.
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Summary. Indonesia ranks second to
Brazil in the number of globally
threatened bird species. The Sumatran
Laughingthrush Garrulax bicolor was
formerly abundant but has suffered
population declines due to trapping for the
pet trade, and now considered endangered.
Despite knowledge gained from in-situ
and ex-situ captive rearing programs, little
is known about the biology and ecology of
the species. Our study sought to redress
this by undertaking a field study of its
home range size and behaviour. One
group of five individuals was located in
North Sumatra province and observed
from strategically positioned hides over
three weeks to estimate the size of its
home range using Minimum Convex
Polygons (MCP). In total, we collected 70
GPS points representing either sight or
call records. The inhabited area covered
1.07 km? with the most remote edge points
being 19 km apart. The group
occasionally joined mixed species feeding
flocks which included Chestnut-capped
Laughingthrush Rhinocichla mitrata and
Black Laughingthrush  Melanocichla
lugubris.

Ringkasan. Indonesia peringkat kedua
setelah Brazil dalam jumlah jenis burung
yang secara global terancam punah. Poksai
Haji Garrulax bicolor dulu melimpah tapi
sekarang mengalami penurunan populasi
akibat penangkapan untuk
diperdagangkan, dan jenis ini sekarang
dianggap berstatus Genting. Selain
pengetahuan yang diperoleh dari program
penangkaran in-situ dan ex-situ, hanya
sedikit yang tersedia mengenai biologi dan
ekologi jenis ini. Studi kami lakukan untuk
mengisi kekurangan ini, yaitu dengan cara
melaksanakan satu studi lapangan untuk
memahami wilayah jelajah dan perilaku
jenis ini. Satu kelompok terdiri dari lima
individu yang terletak di provinsi Sumatra
Utara dan diamati dari  tempat
persembunyian yang ditempatkan secara
strategis selama lebih dari tiga minggu
untuk mengetahui wilayah jelajahnya
dengan menggunakan Minimum Convex
Polygons. Secara total, kami
mengumpulkan 70 titik GPS baik berupa
laporan pengamatan maupun suara. Area
yang ditempati meliputi 1,07 km? dengan
titik-titik tepi terluar sebesar 1,9 km.

Kukila 20, 2017

Introduction

Indonesia has the highest number (155) of globally threatened bird species after Brazil
(BirdLife International 2016a). The main causes of this dreadful distinction are forest loss due
to expanding agriculture (Brooks et al. 1997; Castelletta et al. 2000; Tomich et al. 2001) and
a deeply rooted culture of bird-keeping creating a high demand for wildlife trade (Jepson &
Ladle 2005; Shepherd 2006; Chng et al. 2015; Eaton et al. 2016). The Sumatran
Laughingthrush Garrulax bicolor is one of many bird species often linked with insufficient
protection of Indonesian avifauna (Shepherd 2013; Harris et al. 2015; Eaton et al. 2016).
Although Sumatra has a well-developed network of protected areas (Gaveau et al. 2012)
including IBAs and EBAs (BirdLife International 2016a) with sufficient legislation, the main
threat for Sumatran Laughingthrush still remains illegal hunting for pet trade. Regrettably,
persecution of poachers is minimal, and law enforcement in markets is ineffective. The law,
which regulates wildlife trade through permits and quotas (Shepherd et al. 2004; Shepherd
2011; Owen et al. 2014); is fearlessly violated by vendors who openly sell the birds without
any scruples (Chng et al. 2015; Eaton et al. 2015; Shepherd et al. 2016). Appropriate protection
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of threatened species is complicated by our lack of knowledge of their biology and ecology
(Collar & Robson 2007).

The Sumatran Laughingthrush, endemic to Sumatra, was elevated from a subspecies of
White-crested Laughingthrush Garrulax leucolophus to a full species by Collar (2006)
following taxonomic revision. Formerly a widely distributed species (Van Marle & Voous
1988; MacKinnon & Phillipps 1993), numbers are now in decline due to trapping, the only
secure subpopulations being found in secluded parts of mountainous regions (Brickle 2009;
Shepherd 2013). Until now, there has been no scientific study owing to the inaccessibility of
such areas, as well as suspected low population density and related high demands of field
research. Therefore, basic biological-ecological knowledge of this species is still missing
(MacKinnon & Phillipps 1993; Strange 2001; Collar & Robson 2007). Although the species
has been reported from the provinces of Aceh (Brickle 2009) and North Sumatra (R. Sembiring
pers. comm. 2014; Harris et al. 2017), and other sites on the island (BirdLife International
2016b), most of these reports were brief and incidental.

The main aim of this study was to carry out the first-ever field monitoring of a selected
Sumatran Laughingthrush group. We attempted to estimate the size of a home range based on
movement patterns of observed birds. Additionally, our paper presents basic behavioural data,
specifically flocking trends, gathered during these observations.

Material and Methods
Study area

The study area (Fig. 1) was located in the vicinity of the Sinabung volcano in Karo regency,
North Sumatra, Sumatra (c. 1600 m asl; latitude and longitude coordinates available from the
authors). The rugged montane landscape shaped by valleys with small rivulets is densely
covered by trees, with a closed canopy height of up to 35 m. Trees belonging to families
Fabaceae, Sterculiaceae, Euphorbiaceae, Moraceae, Melastomataceae and Malvaceae are
common in this lower montane forest, as well as tree ferns and epiphytes (Plate 1). The area is
seasonal, the rainy season usually falling between April and September.

Tebing Tinggi

Figure 1. Location of study area at foot of Bukit Barisan mountain range, North Sumatra.
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Plate 1. Typical rainforest understorey habitat of Sumatran Laughingthrush (photo by Tomas BuSina).
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Data collection and assessment

Based on our previous observations and interviews with local trappers, we selected one area
where a group of Sumatran Laughingthrushes had regularly been seen. The survey was
conducted in three observation blocks between 13 December 2014 and 4 February 2015 for a
total of 21 days. We planned to trap the birds using mist-nets, band them with colour rings and
tag them with tail-mount transmitters (model Pip, Biotrack, UK). Unfortunately, mist-netting
proved ineffective for this species and no individuals were caught. Furthermore, we were
unable to track unmarked birds in heavily dense forest and record their movements throughout
the day, so we chose an alternative method of data collection. Three observation hides were
built in the valley where the Laughingthrush group was consistently spotted. Hides were spaced
400 m apart at approximately the same altitude and in similar habitat (+ 1,500 m asl).

Observations were carried out simultaneously from all three hides from 06:00 to 18:00
hrs, except during heavy rain when there was almost no bird activity. The direction and distance
of birds from the hide were estimated by each observer, based on his personal experience, and
the observer in each hide remained unaltered during the study period. Due to the possibility of
multiple recordings from neighbouring hides, coincidental records were taken as one. Where
possible, the number of individuals sighted and/or heard, group structure and behaviour were
recorded. Subsequently, these data were converted to GPS points by BaseCamp ™ (Garmin)
and home range was estimated using the Minimum Convex Polygon (MCP) method (Laver
2005). Data were analysed with the aid of ArcGIS version 9.3 by Hawth's Analysis Tools (free
extension for ArcGIS).

Results

In total, we collected 70 GPS points for the group of Sumatran Laughingthrushes. The
inhabited area covered 1.07 km? with the most remote edge points being 1.9 km apart (Fig. 2).
The birds were detected at all times of day, but there were two main peaks of activity (Fig. 3).
The majority of records were auditory, but over a third (n=25) were sight records, in which the
number of birds never exceeded five individuals (Table 1). The group members moved quietly
through the shrub layer, but maintained contact with each other using soft vocalisations. No
individual was ever seen on the ground. The group was observed in mixed species feeding
flocks with Black Laughingthrushes Melanocichla Ilugubris and/ or Chestnut-capped
Laughingthrushes Rhinocichla mitrata four times (Table 1). However, group members always
stayed together and did not mix with the other species. Sumatran Drongo Dicrurus sumatranus
and Sumatran Trogon Apalharpactes mackloti were also observed in mixed species flocks, but
such instances were not quantified.

Discussion

Although we were unable to determine whether the membership of the focal group remained
the same for the duration of the study because of no tagging, knowledge of territoriality of
laughingthrushes (Coles 2007; Wang ef al. 2011; Vivek Chandran & Praveen 2013) and
previous studies of tropical bird territoriality (Munn & Terborgh 1979; King & Rappole 2001),
as well as our interviews with local bird trappers suggest that the study area was occupied by
only one group during the research period. This is further supported by the consistent number
of individuals being observed. During this study, and at other sites in the same regency, we
observed Sumatran Laughingthrushes at elevations of up to c. 1,600 m asl, usually in valleys
with steep hillsides. The same trend was observed by Brickle (2009) and A. Nurza (2014 pers.
comm.) in Aceh province where groups were observed at an approximate altitude of 1,700 m
asl.
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Figure 2. Delineated home range of studied Sumatran Laughingthrush group. Red marks represent particular
GPS records, blue marks showing the position of hides.
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Figure 3. Activities of Sumatran Laughingthrushes related to time of day, based on the number of records
(sighting and hearing) within monitored area over 21 days (n=70)
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Table 1. Summary of observations from all three hides (n=70). Rec. type: O, observed; H, heard. No. birds: values refer to Sumatran Laughingthrushes; letters refer to mixed

species flocks, containing Chestnut-capped Laughingthrush (C) and/ or Black Laughingthrush (B).

Rec.

DATE Time type No. birds DATE Time Rec. type No. birds DATE Time Rec. type No. birds
13.12.2014 8:30 o 2,C 18.1.2015 16:02 o 4 29.1.2015 14:18 H

13.12.2014 14:00 o 4 19.1.2015 7:00 o 3 29.1.2015 15:33 H

14.12.2014 7:53 H 19.1.2015 9:15 o 4 29.1.2015 16:40 H

14.12.2014 9:04 H 19.1.2015 13:15 o 5 30.1.2015 9:50 H

14.12.2014 16:26 H 25.1.2015 16:59 H 30.1.2015 10:31 H

15.12.2014 8:10 H 26.1.2015 7:30 o 2 30.1.2015 12:30 H

15.12.2014 10:30 H 26.1.2015 11:33 o 3,C,B 31.1.2015 7:30 H

15.12.2014 15:26 H 26.1.2015 15:04 o 5 31.1.2015 7:50 H

15.12.2014 17:01 H 27.1.2015 7:02 H 1.2.2015 8:10 H

16.12.2014 7:26 H 27.1.2015 8:18 o 3 1.2.2015 10:06 H

16.12.2014 9:54 o 4 27.1.2015 9:30 H 1.2.2015 10:36 H

16.12.2014 11:00 H 27.1.2015 10:00 H 1.2.2015 11:44 H

16.12.2014 14:30 H 27.1.2015 14:15 o 2 1.2.2015 12:00 (0] 5
16.12.2014 16:47 H 27.1.2015 16:40 H 2.2.2015 13:15 (0] 3,B
17.12.2014 7:30 o 1 27.1.2015 17:21 o 4,B 3.2.2015 8:32 H

17.12.2014 10:02 o 5 28.1.2015 6:10 H 3.2.2015 9:34 H

17.12.2014 15:05 H 28.1.2015 10:00 H 3.2.2015 10:09 H

17.12.2014 17:30 H 28.1.2015 15:00 H 3.2.2015 12:00 H

15.1.2015 17:00 o 3 28.1.2015 15:15 H 3.2.2015 15:04 H

16.1.2015 9:00 o 5 29.1.2015 6:54 H 3.2.2015 17:38 (0] 4
16.1.2015 13:00 o 4 29.1.2015 7:49 H 4.2.2015 8:00 H

16.1.2015 16:30 o 1 29.1.2015 8:09 H 4.2.2015 10:30 H

17.1.2015 15:30 o 4 29.1.2015 10:45 H

18.1.2015 14:07 o 3 29.1.2015 11:30 o 2
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We suspect that the central hide was located in the middle of the presumed home range
of the focal group, because this is where the number of records was greatest. Also, frequent
overflying in all directions was often observed from the middle hide. Although we were unable
to gather movement activity data for all group members or throughout each day, our records
were sufficient for MCP analysis and home range estimation. Nevertheless due to possible
differences in biases of each observer in estimates of distance and direction our estimate of
home range should be considered indicative rather than definitive.

The small number of direct observations did not allow us to assess interspecific
aggregation trends of Sumatran Laughingthrushes for comparisons with existing information
(Collar & Robson 2007) or findings from captivity (Coles 2007). Nevertheless, aggregation
into mixed species flocks is common for tropical birds (King & Rappole 2001; Goodale &
Kotagama 2005; Sridhar et al. 2009; Zou et al. 2011). Several studies indicate that
laughingthrushes often join mixed species feeding flocks, with drongos as a “core” or
“nucleus” species (King & Rappole 2001; Kotagama & Goodale 2004; Satischandra et al.
2007; Zou et al. 2011). While Black Laughingthrushes and Chestnut-capped Laughingthrushes
were often seen in mixed species feeding flocks, Sumatran Laughingthrushes were usually
(84% of the time) in a monospecific group.

This paper reports the first-ever detailed observations of the elusive Sumatran
Laughingthrush. Our findings provide new information on its biology and ecology, which may
be useful in designing effective protection for the species (Shepherd 2013). Our results could
be valuable in evaluating its habitat and minimum area requirements (Shaffer 1981). However,
as our findings pertain to a single group, further research regarding population biology, for
instance metapopulation and source-sink dynamics, is desirable.

Plate 2. Foraging wild Sumatran Laughingthrush (photo by Tomas BusSina).
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Abstract Decline of biodiversity, especially in tropical areas and rainforests, due to
ORNITHOLOGICAL human activity is a serious global issue. Recovery programs, including reintroductions,

SCIENCE are one means of active species protection and biodiversity preservation. The Sumatran
© The Omithological Society Laughingthrush Garrulax bicolor (SL), a little known passerine endemic to Sumatra
of Japan 2018 Island, is currently suffering from serious population decline due to the intensity of the

illegal wildlife trade and habitat loss in the region. Most local subpopulations have been
extirpated and those remaining have been reduced, thus, urgent need for conservation
has arisen. In this study, we carried out the soft-release of rehabilitated SLs, originating
from the wild and kept in captivity. We released four SL pairs (N=8 individuals) in total
and, by using radio-telemetry (VHF; <2 g tail-mounted tags); we assessed their survival
rate and movement patterns. During the post-release period only one bird was monitored
for the full, predetermined criterion period of three weeks for survival rate and site
fidelity assessment and one death was confirmed directly. Affinity to the release site,
defined by a 2 km radius around the release aviary, was lower for females, which left
the release site within the first week after release leaving their fates unknown, compared
with males which remained at the release site for up to three times longer. Therefore,
only the males’ home range sizes were calculated. As a standardised measure, only the
first six days following release were included and 6—day home ranges were estimated
as follows: 35.18+8.5 ha (mean=SE) with range 17.25—-50.95 ha (N=4 males). We did
not find significant differences in the distances of males from the release aviary with
increasing days following release. As far as we know, this is the first field study provid-
ing novel knowledge of the recovery ability of the Sumatran Laughingthrush and of its
post-release behaviour, which are crucial for species protection management.

Key words Home range size, Mortality, Pair bond, Reintroduction, Soft-release
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meets deeply rooted bird-keeping demand and a lack
of law enforcement, are the most seriously affected.
Indonesia, with an incessantly growing and uncon-
trolled animal trade, is one such country (Jacobson
2015; TRAFFIC 2015). Recent studies have revealed
that thirteen local avian species (see Table S1; sup-
plementary material) are currently at serious risk
of extinction because of over-harvesting (Shepherd
2006; Chng et al. 2015; Eaton et al. 2015; Igbal 2015;
Shepherd et al. 2016; Harris et al. 2017). Therefore,
several conservation programs have already been
initiated for a number of them (Collar et al. 2012;
Owen et al. 2014). These programs, including both in
situ and ex situ strategies, use several tools to ensure
effective species protection. Conservation trans-
location, defined as the intentional movement and
release to the wild in order to enhance, re-establish
or establish a population (IUCN/SSC 2013), repre-
sents one of the methods often employed (Miskelly
& Powlesland 2013; Tritto 2014; Cox & McCormick
2016; Freifeld et al. 2016).

Over the past two decades, there has been an
increase in the number of conservation programs
using translocation (Fischer & Lindenmayer 2000;
Seddon et al. 2007). However, clear rules for the
evaluation of a program’s success are still lacking
despite a great number of translocations being com-
pleted, experiences gained, and methodologies pro-
posed (Robert et al. 2015). This situation is due to
the absence of any widely accepted and clear defini-
tion of “success”. Programs are evaluated by param-
eters of success set for each individual program and
species (Soorae 2016). In general, the main factors
diminishing the conservation effort are high post-
release mortality and excessive dispersal outside the
predefined release site during the establishment phase
following release (Baillon & Benvenuti 1990; Clarke
& Schedvin 1997; Sokolov & Vysotsky 1999; Taylor
& Jamieson 2007; Habel et al. 2016). Both factors
(mortality and dispersal [dispersal might also be
affected by gender or age]) are apparently driven by
the selected release technique according to the origin
of the birds (see below).

Over time, two main release techniques have been
developed: soft release used mainly for captive-bred
birds; and hard release convenient for wild-caught
birds (Sutherland et al. 2004). A number of studies
emphasize using the translocated wild-caught birds
to augment a depleted population or establish a new
one (Fischer & Lindenmayer 2000; Rummel et al.
2016). The main advantage of using wild-caught
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birds is that their survival skills are already devel-
oped (i.e. foraging, reproduction and anti-predation
behaviour), and thus, the acclimatization period in
the release aviary can be shorter and transit into the
wild easier (Franzreb 1999; Pierre 1999; Griffin et al.
2000; Wanless et al. 2002). However, birds from the
wild may be more susceptible to stress compared to
captive-bred individuals (Dickens et al. 2009b; Jenni
et al. 2015; Leéche et al. 2016). Furthermore, wild-
caught birds may display a tendency to abandon a
release site shortly after their release, mostly due to
their homing behaviour. This could negatively affect
the abundance of a founder population and its gene
pool, which is reflected in its viability (Baillon &
Benvenuti 1990; Clarke & Schedvin 1997; Dickens
et al. 2009a; Kennedy & Marra 2010; Kesler et al.
2012; Le Gouar et al. 2012).

Sumatran Laughingthrush Garrulax bicolor (here-
after SL), a species endemic to Sumatra Island, rep-
resents one of those species pushed to the brink of
extinction as a result of the unrelenting bird trade and
habitat loss. Recent studies (based on expert opin-
ion, wildlife market data, and interviews with bird
trappers) suggest that SL has undergone considerable
population decline (Chng et al. 2015; Eaton et al.
2015; Harris et al. 2015; Shepherd et al. 2016; Harris
et al. 2017). Its current occurrence is reported only
from a small number of montane forest sites remote
from inhabited areas (BirdLife International 2017).
However, accurate data on the status of SL and its
exact range of occurrence are not available. Based
on this alarming situation, SL’s conservation status
has recently been re-evaluated by the IUCN Red List
and it is now considered as “Endangered” (BirdLife
International 2017). Meanwhile, domestic protection,
based on Indonesian law, has remained unchanged
(Shepherd 2006; Shepherd et al. 2016), and thus,
ongoing trapping pressure still continues. For this
reason, the scientific community repeatedly appeals
to intensify current conservation efforts (Shepherd
2013; Owen et al. 2014; Shepherd et al. 2016). With
the exception of some European zoo’s engaged in
ex-situ conservation programs, there are only two
organizations within Indonesia dealing with the
protection of this focal species (Owen et al. 2014).
Cikananga Wildlife Center on Java Island is lead-
ing a captive breeding program and the Indonesian
Species Conservation Program (ISCP) on Sumatra
Island is attempting to use recovered wild-caught
birds obtained from householders for a reintroduc-
tion program. To date, however, no reintroduction
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steps have been undertaken due to a lasting knowl-
edge gap about SLs’ biology and ecology (Collar &
Robson 2007).

Since there has been no single documented attempt
to restore any laughingthrush population in the wild,
except the acclimatization of accidentally escaped
or deliberately released birds for religious reason in
Hong Kong (Corlett 2001), in this study we have
conducted the first experimental release of adult SL
individuals. This was done in order to evaluate and
describe factors influencing a reintroduction program,
such as (i) post-release mortality and (ii) release-site
fidelity, by using radio-telemetry.

MATERIALS AND METHODS

1) Study site and target species

Two release site locations were chosen in accor-
dance with IUCN recommendations (IUCN/SSC
2013). Study area A (1,350—1,570 m a.s.l.) was
located in the Karo regency and was situated 1.5
km away from the only side road (an approximately
3 hr walk through inaccessible forest). Study area
B (1,160—1,400 m a.s.l.) was located in the Deli
Serdang regency, where the nearest route was 2.5 km
away (an approximately 1.5 hr walk). Both locali-
ties belong to North Sumatra province (Fig. 1) and

are officially protected within the Gunung Leuser
National Park; however, the level of protection is
lower there compared to the main national park. It
is important to stress that law enforcement is notice-
ably lacking in the area and actual protection is often
completely missing. The habitat of both release sites
consists of lower montane rainforest vegetation dom-
inated by members of the tree families Fabaceae,
Sterculiaceae, Euphorbiaceae, Moraceae, Melasto-
mataceae and Malvaceae, as well as tree ferns and
epiphytes, forming a closed canopy height of up to
25 m. There is a relatively well-preserved avifauna
in the area of both release sites, including: Chestnut-
capped Laughingthrush Rhinocichla mitrata, Black
Laughingthrush Melanocichla lugubris, Common
Green Magpie Cissa chinensis, Drongo sp. Dicrurus
sp. The whole study area (A and B) is characterized
by periodically recurrent wet and dry seasons, with
the rainy season falling mostly between April and
September (Whitten et al. 2000).

SL is a medium sized (24-28 cm) sexually mono-
morphic and monochromatic passerine (Eaton 2005),
depending on old-growth lower montane rainforest
(750-2,000 m a. s. 1.) (Eaton et al. 2016). Formerly
a widely distributed species across Sumatra Island
(Van Marle & Voous 1988; MacKinnon & Phillipps
1993) it survives now only in secure subpopulations

Fig. 1.

Map of release locations on Sumatra Island. Location A in Karo regency, location B in Deli

Serdang regency, both belonging to North Sumatra province. Localities are still connected with the

Leuser Ecosystem.
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located in the more secluded parts of mountainous
regions (Brickle 2009; Shepherd 2013). The biol-
ogy and ecology of this species is not sufficiently
described yet and most of the information needed
for its effective protection remains missing (Collar &
Robson 2007; Eaton et al. 2016). It is presumed, as
with other representatives of the genus Garrulax, that
SL is an insectivorous species forming small flocks
of family members, often joining mixed-species
flocks (King & Rappole 2001; Kotagama & Goodale
2004; Satischandra et al. 2007; Brickle 2009; Zou et
al. 2011).

SL was originally present at both release sites
(Berto Karosekali, personal communication), how-
ever, only a few individuals have been reported
recently in the immediate vicinity of study area
A. Study area B seemed to be wholly unoccupied
(Tomas Busina, unpublished data). Therefore, these
areas, essentially uninhabited by SL, were considered
ecologically suitable for the release of rehabilitated
birds. In addition the presence of other avian species
(see above) guaranteed the appropriateness of these
localities for release. Nevertheless, there remained
the risk of exposure to hunters because of their disre-
spect of legislation and often publicly tolerated and/
or overlooked bird trapping.

2) Field procedures

All SL individuals included in this study (four
pairs: N=8) were provided by ISCP, which collected
them from householders as a part of its conservation
campaign. This campaign was based on the exchange
of SLs for commercial captive-bred cage birds (Com-
mon Canary Serinus canaria and/or Fischer’s Love-
bird Agapornis fischeri) and was followed by educa-
tion focused on wildlife conservation. Since there are
no commercial laughingthrush breeders in Indonesia,
it was certain that all SL individuals had been taken
from the wild. Given the ease with which they pan-
icked, their sensitivity to stress, and the unsuitable
captive conditions causing distress and death, it was
assumed that they had been kept in captivity no
longer than one year (Toma$§ BuSina, unpublished
data). During a one-month quarantine period at the
ISCP facility, the birds underwent medical checks
required by Indonesian law No. 18 of 2009 (con-
cerning husbandry and animal health) for Newcastle
disease, avian influenza and preventive anti-parasitic
treatment (FAO 2011; USAID 2013). The birds were
banded with a unique combination of coloured plas-
tic rings allowing individual identification and were
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randomly mated based on sex determination using a
blood test. Genomic DNA was extracted from blood
from Whatman FTA cards using standard protocols
with a MagMAXTM-96 DNA Multi-Sample Kit
(Applied Biosystems, CA, USA). Sex typing was
determined by amplification with the primers CH-F:
5-GGATGAGGAACTGTGCAAAAC-3 and CH-R:
5"-AATAGTTCGCGGTCTTCCAC-3 (Doosti et al.
2009). PCR was performed in a 10-4l reaction mix-
ture containing 16—20 ng of genomic DNA, 0.2 uM
of each primer (Generi Biotech, Czech Republic), and
Ix PPP Master Mix (Top Bio, Czech Republic) con-
sisting of Taq DNA Polymerase, dNTP mix, reaction
buffer and MgCI2. The reactions were carried out in
a TGradient 96 thermal cycler (Whatman Biometra,
Gottingen, Germany) using a 10—minute initial dena-
turation at 95°C, followed by 32 cycles of 45 seconds
at 95°C, 60 seconds at 58°C and 60 seconds at 72°C.
The final extension at 72°C was for four minutes.
PCR products were digested using Bsurl restriction
enzyme (Fermentas, Germany) according to the man-
ufacturer’s instructions. Five microliters of each PCR
product were subjected to gel electrophoresis on 3%
agarose gels.

Each pair was individually placed into a mesh
flying aviary in the ISCP centre located at approxi-
mately the same altitude as the release sites, which
were 15 km (site A) and 2.5 km (site B) away. This
aviary (3 m longx2 m widex2 m high) provided a
small natural shelter against rain and SLs were kept
here for at least a 30—day period (range 30—60 days).
All study birds were fed ad libitum with wild swept
insects, which were freely released into the aviary
three times per day. Beside this main insect diet, 15
pieces of mealworms Tenebrio molitor per individual
or 10 pieces of superworms Zophobas morio per
individual mixed with one teaspoon of commercial
local bird pellets were served in the morning. Access
to water was unlimited. Only healthy and fully reha-
bilitated birds, i.e. those displaying insect catching
ability, an adequate fat score (1-2), pectoral muscle
score (2—3) (Redfern & Clark 2001) and undamaged
plumage, were used in the following experimental
release.

Early in the morning on the date of release, a par-
ticular SL pair was transferred from the rehabilita-
tion centre to the release site where a mesh release
aviary (1.9 m longx1.9 m widex1.9 m high) had
been prepared. Birds were transported separately in
opaque wooden boxes and the transfer lasted between
two to four hours. A TW42 tail-mounted transmit-
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ter (Biotrack, Ltd., UK) set on a unique frequency,
weighing 1.99 g (<3.0% of body weight as suggested
by Kenward (2001)), operating at 150 MHZ and with
a minimum guaranteed battery lifespan 21-28 days,
was fitted to each individual. We followed Biotrack
instructions exactly, i.e., we tied and glued the tags
to the two middle tail feathers before the birds were
placed into the release aviary. The birds were then
kept in the release aviary for another 48 hrs in order
to minimize the negative effect of stress caused by
release procedures (i.e. transfer, handling and tag fit-
ting), to allow them to become used to their new
environment (Dickens et al. 2009b; Jenni et al. 2015;
Léche et al. 2016), and to enhance their site affin-
ity and pair cohesion (Castro et al. 1995; Franzreb
2004). This period also allowed the SLs to become
used to the transmitters (Sayre et al. 1981; Griffiths
et al. 2010; Rantanen et al. 2010). Thus, recorded
movement data should not be directly influenced
by the effect of tagging (Kenward 2001; Withey et
al. 2001). Based on our field tests, we found that
transmitters were detectable in dense rain forest at
a maximal distance of 250—300 m. Water and food
(mealworms or superworms and commercial pellets)
were provided in the release aviary ad /ibitum and for
a further three days following release.

Based on the behaviour of other Garrulax species,
it was anticipated that SL is a highly intraspecifically
aggressive, territorial species, living in pairs or kin
groups (Pichner 2003; Coles 2007). Therefore, two
pairs were released separately at release site A on 28
August and 7 November 2015 and two other pairs
were released at release site B on 17 April and 10
June 2016 (Fig. 1). Pairs were released after dawn
and immediately tracked using a three-element Yagi
antenna and an AR 8200 MK3 receiver (AOR INC,
USA). Despite the rugged terrain and harsh condi-
tions we located the individuals by the ‘homing-in’
method (Kenward 2001) until they disappeared or
were found dead (i.e. we followed the signal to a
particular tree or until we saw the individual). SL
positions were recorded by GPS receiver (Garmin
GPSmap 62s) throughout each day every 60 min
if possible, depending on weather and terrain. We
attempted to record the birds’ positions every day
throughout daylight hours until they died, definitely
disappeared from the study area, or the transmitter
failed or dropped off. Regardless of the fact that
some individuals left the release sites, we monitored
the whole study area and their close surroundings for
the complete three-week monitoring period; thereaf-
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ter, one more week of additional regular monitoring
was carried out in order to discover if an individual
with a still transmitting tag had returned. All pro-
cedures were conducted with permission from the
Ministry of Research, Technology and Higher Educa-
tion of the Republic of Indonesia (185/SIP/FRP/SM/
V1/2015 and 357/SIP/FRP/ES/Dit.K1/2016) and addi-
tional permits SIMAKSI (Surat Izin Masuk Kawasan
Konservasi) issued by the Indonesia Nature Conser-
vation Agency.

3) Data analysis

Translocation success was assessed based on two
criteria: (1) post-release survival, and (2) release site
fidelity, represented by birds remaining at or in the
vicinity of the release site during an initial establish-
ment phase, which we defined as three weeks fol-
lowing translocation, despite a 4—week period being
commonly used (Armstrong et al. 1999; Franzreb
2004; Brown et al. 2007). This shortening of the
monitoring period had to be made due to the limited
lifespan of the batteries used in the radio-transmit-
ters. In this study, the release site was considered
as the area within a 2 km radius around the release
aviary. Spatial data was evaluated using freely avail-
able QGIS 2.14.3 (AniMove tools) using a minimum
convex polygon method that incorporated all gath-
ered fixes (MCP 100%) (Mohr 1947; Hayne 1949)
for home range size (hereafter HRS) estimation.
Since the calculated HRSs were closely related to
the number of monitoring days, which differed for
each individual, we decided to use 6—days HRS as a
standardised measure, which allowed for comparison
between all of the released birds. For each individual,
HRS was estimated from the monitoring sequences
of the first six days following release and included
all recorded locations. Additionally, for each indi-
vidual we calculated a maximum HRS based on fixes
recorded throughout the whole radio-tracking period
(Table 1; Fig. S1 and S2, the supplementary mate-
rial). The same 6—days criterion was applied to the
evaluation of movement data. The mean daily dis-
tance (m) between the release aviary and each indi-
vidual location within the first six days after release
was measured and the Kruskal-Wallis test (StatSoft,
USA) was used to test whether there was a significant
difference in distance among the days elapsed after
release.
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Table 1.

Details of released Sumatran Laughingthrush pairs in 2015 and 2016.

Duration of Max. distance Total / 6-days Remote edges of

Bird ID Rzlaetaese Resliet::se zztgrglfai?(?; telemetry  from release ~ 100% MCP 6-days home Comments***
(days)* aviary (km) (ha)™** range (km)

Males
R+0OY  2015/8/20 A 2015/8/29 10 1.15 73.5/50.95 1.32 Found exhausted, died
R+GR  2015/11/7 A 2015/11/28 22 0.53 2415/ 17.25 0.71 Signal loss
Y+BR  2016/4/17 B 2016/4/22 6 0.98 24.14 / 24.14 1.06 Signal loss
Y+OB® 2016/6/10 B 2016/6/16 7 0.9 50.77 / 48.38 1.12 Signal loss
Females

R+WG 2015/8/20 A 2015/8/22 3 0.51 21.53 /- - Signal loss
R+WB  2015/11/7 A 2015/11/11 5 0.47 10.31 /- - Signal loss
Y+WG 2016/4/17 B 2016/4/17 1 0.3 1.71 /- - Signal loss
R+BO* 2016/6/10 B 2016/6/16 7 0.9 50.77 / — - Signal loss

*The lower number of days for each pair also indicates the length of maintenance of their pair bond. **Comparison of total
home range (including all tracking days) and 6-days home range (including only first six days following release). ***Cause of

telemetry termination.
*Maintained pair bond throughout whole monitoring period

RESULTS

1) Pair bond persistence

In total, 328 locations were recorded for the four
SL pairs released (N=8 individuals). The mean num-
ber of locations collected for males was 57.75+12.97
(£SE), and for females 24.25+7.54 (mean+SE). In
three out of four cases pair bonds broke-up shortly
after release, over a duration of 1-5 days (Table 1).
This happened even though a relatively high mutual
affinity was observed during the rehabilitation process
and in the first few days after release (e.g. grooming,
joint roosting, birds left the release aviary together,
or the first flew out and waited for its mate nearby
while vocalising strongly) when the birds were mov-
ing about the release site still together.

2) Translocation success

Of the eight individual birds released, only one
(marked “R+GR”) was tracked for the whole mini-
mum period of 21 days which was the predetermined
criterion for assessing survival rate. Therefore, we
were unable to determine the status of the others
in the period after the loss of their transmitter-sig-
nal, nor were we able to find out more about their
fate (see details in Table 1). However, all individu-
als behaved normally without apparent deterioration
in either their condition or their state of health dur-
ing their monitoring period, with the exception of
one male marked “R+OY”, which died. This male

was found on the ground in poor condition with a
zero fat and pectoral muscle score (Redfern & Clark
2001) unable to fly on the tenth day after release;
it died two hours later. The cause of his death was
not known as it was impossible to conduct a field
autopsy and there were no means of preserving the
body for later examination.

Excluding the dead male (“R+0OY™), only one indi-
vidual (14%) remained at the release site for at least
21 days after release, and thus, only this case could
be considered as a successful translocation following
our methodology. Conversely, six individuals (86%)
left the release site within the first week after release
(4.83+£0.98 days (mean+SE); Table 1). Females,
which comprised 67% of these emigrants (Table 1),
appeared to leave the release site sooner than males
and were not observed again throughout the whole
tracking period, whereas males showed higher site
affinity. Therefore, 6—day HRSs were calculated only
for males (N=4). Individual HRS ranged from 17.25
to 50.95 ha (35.18+8.5 ha, mean+SE) (Table 1 and
Fig. 2). There were no differences in the mean daily
distances travelled from the release aviary within the
first six days after release (Kruskal-Wallis test: N=4,
H=4.94, P=0.4232, a=0.05). Overall, the results
indicate that all four males occupied the release site
equally, without any noticeable tendency to abandon
it immediately (Fig. 3). Based on our observations
and interviews with locals we found out that release
site A was located near an area occupied by a remain-
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Fig. 2. Standardized 6—days home ranges of released Sumatran Laughingthrush males (N=4) estimated by
using the 100% MCP method. The same position for release aviaries was used in both release sites, therefore
male home ranges (solid and dashed line) overlapped and could be compared.

ing wild SL flock (5 individuals), whereas release site
B was uninhabited.

DISCUSSION

Our results suggest that rehabilitated SL pairs are
able to cope with the stress related to the release
process and survive the transition back into the
wild. However, artificially mating as a part of the
release method does not seem necessary because of
the observed low persistence of pair bonds. Females
tended to abandon their mates and the release site.
Post-release monitoring of the remaining males
revealed movement patterns that could help to
understand the ranging behaviour and habitat use
of this understorey tropical species. These findings
are helpful for further conservation management, for
example, in determining the minimal size of the area
intended for a reintroduction program. This pioneer
study further demonstrates the possibility of using
radio-telemetry even for covertly living avian species
in the harsh conditions of the montane rainforest.

The evaluation of mortality according to the meth-
odology used was hindered due to the high heteroge-
neity of the data obtained and the low sample size.
Although SL is relatively sensitive to stress (Andrew
Owen and Stephan Bulk, personal communication)
we did not record any cases of death from acute
stress due to manipulation, transport and/or release
as described, for example, by Matson et al. (20006),
Teixeira et al. (2007) or Jenni et al. (2015). Dickens
et al. (2009b) revealed that for the Chukar Partridge
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Alectoris chukar their levels of stress hormones
remained elevated even one month after release. This
is consistent with the results of Léche et al. (2016)
who studied captive-bred Greater Rheas Rhea ameri-
cana, which have a highly stressful nature compara-
ble to SL. Léche et al.’s (2016) analyses showed that
levels of stress hormones in rheas were highest in the
immediate post-release period, but was still detect-
able two months after release. Therefore, the question
remains as to how great the impact of chronic stress,
brought about by their release in an unknown envi-
ronment, is on SL. It is also not clear what recovery
capacity might be expected in SL. However, answer-
ing these questions was beyond the scope of this
study. To summarize, chronic stress increases the vul-
nerability of released birds and thus fundamentally
affects their survival and the establishment of a new
population (Raberg et al. 1998; Teixeira et al. 2007).
We recorded only one death (on the tenth day after
release) and because no autopsy was possible we can
only speculate whether or not the death was caused
(fully or partially) by the chronic stress mentioned
above.

Each SL pair released during this study was mated
randomly in the ISCP rehabilitation centre. The
pairs were kept together for relatively short periods
(maximum 60 days); thus, their pair bonds should
not be considered strong as those existing between
reproductive mates, for example, during the breed-
ing season. We are aware of the complexity of avian
mating systems in the wild (Eaton 2005; Gill 2006);
however, it is important to emphasise that this study
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was not aimed at assessing the use of the mating
system or its effectiveness in rehabilitation and/or
the reintroduction process. Nevertheless, divorce ini-
tiated by females is common in territorial monoga-
mous birds. Pair bond dissolution is considered to be
a reproductive strategy when females may abandon
their mates if there is an opportunity to obtain a bet-
ter quality male, and thus, improve their own fitness
(Choudhury 1995; Otter & Ratcliffe 1996; Cézilly
et al. 2000; Emery et al. 2007). It is possible that
females have a poorer ability to cope with new envi-
ronments, but the reason why is not clear.

Another possible explanation for the sudden
disappearance of females from the release site is
that they attempted to return to their original loca-
tion (Dowsett & Dowsett-Lemaire 1986; Castellon
& Sieving 2006; Ortiz-Catedral 2009; Kennedy &
Marra 2010; Powell & Stouffer 2014). However, it is
not clear why males behaved differently. Very little
is known, in general, about the homing tendencies
of most tropical non-migratory species defending
year-round territories, and their motivation for return-
ing (Dowsett & Dowsett-Lemaire 1986; Castellon
& Sieving 2006; Ortiz-Catedral 2009; Kennedy &
Marra 2010; Powell & Stouffer 2014). Predation, as
another possible cause of females vanishing, seems
very unlikely, especially in wild-caught birds with
fully developed anti-predatory behaviour (Carrete &
Tella 2015; Rummel et al. 2016). The possibility of
trappers catching females again at least during and/
or shortly after research also seems unlikely because
of the public awareness of this project in nearby vil-
lages, and because of the constant presence of field

workers conducting daily radio-monitoring in the
release sites who did not notice anything suspicious
during research (no trappers were met in the study
areas or in their vicinity).

Even though radio-tracked SL males ranged in all
directions close to their site of release without any
obvious tendency to steadily increase the distance
from the release aviary (Fig. 3), they did not settle
inside the study areas, and eventually abandoned the
release sites. The home ranges described in this study
were several times larger than those recorded for
similar insectivorous tropical passerines (Stutchbury
& Morton 2001; Lopes & Marini 2006; Newmark
et al. 2010; Darrah & Smith 2014). This may have
been due to post-release exploration, which typically
occurs after release, even in commonly sedentary
species (Kurzejeski & Root 1988; Clarke & Schedvin
1997; Pierre 1999; Franzreb 2004). In our case, this
phase varied from six to 22 days and always ended
with the abandonment of the release site. The last
record of each male, with the exception of the dead
one, was made in the late afternoon after a successful
tracking day, and in each case they had disappeared
by the following morning. Although the radio moni-
toring of release areas continued for another week
after the guaranteed minimum battery lifespan of the
transmitters (21 days), supplemented by searching
using binoculars and song identification, none of the
birds were relocated. Therefore, we are uncertain
about their fate. However, predation and/or re-trap-
ping of males was as unlikely to have happened as
for females because of the survival skills gained as
wild-born birds (Carrete & Tella 2015; Rummel et
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Individual post-release movement of four Sumatran Laughingthrush males. Individual curves represent all

records of each male and end with their disappearance from the release site (except for male R+OY, which died).
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al. 2016) and no trappers observed within the release
sites. The abandonment of the release sites by intro-
duced individuals due to territorial defence by resi-
dents was also improbable, since release site B was
completely unoccupied and at site A wild SLs (5)
were observed only on its border.

This study illustrates an example of the experimen-
tal release of a threatened species requiring urgent
conservation action to prevent its decline below a
critical level. In such cases, a trade-off between act-
ing to save a species and following best practices
recommended by IUCN Species Survival Commis-
sion (2013) is apparent. Because SLs reproduce very
poorly in captivity (only a few successful rearing
events are known from the leading European Zoos
and one Indonesian wildlife centre (Bobek et al.
2011; Owen et al. 2014), none are available for rein-
troduction at the present time. Thus, for this experi-
mental study we used wild-caught, and subsequently
rehabilitated SLs. This study was aimed at evaluating
the SLs’ post-release behaviour, their ability to settle
back into the wild, and the possible contribution they
might make to the population. Although, we must
consider our experimental releases as unsuccessful,
according to our assessment criteria, the results of
this pioneer study highlight important implications
for potential release programs for rehabilitated SL
and other related species in the future. We encour-
age researchers to examine dispersal and movement
patterns in both sexes, thereby providing information
that is urgently needed. To become more acquainted
with the fate of released birds, it will be necessary to
cover an extended area during the post-release mon-
itoring period. With the continual development of
radio-technology, however, it may be expected that
more efficient transmitters, suitable even for small
passerines inhabiting dense rainforest, will become
available in the near future.
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Table S1. The 13 Indonesian bird species that were identified as at greatly elevated risk of
global extinction from trade pressures (taken from Eaton et al., 2015).

Common name Scientific name Indonesian name
Silvery Woodpigeon Columba argentina Merpati-hutan perak
Javan Hawk-eagle Nisaetus bartelsi Elang Jawa
Helmeted Hornbill Rhinoplax vigil Rangkong Gading
Yellow-crested Cockatoo Cacatua sulphurea Kakatua-kecil jambul-kuning
Scarlet-breasted Lorikeet Trichoglossus forsteni Perkici Dada-merah
Javan Green Magpie Cissa thalassina Ekek Geling
Black-winged Myna Acridotheres melanopterus Jalak Putih
Bali Myna Leucopsar rothschildi Curik Bali
Straw-headed Bulbul Pycnonotus zeylanicus Cucak Rawa
Javan White-eye Zosterops flavus Kacamata Jawa
Rufous-fronted Laughingthrush ~ Garrulax rufifrons Poksai Kuda
Sumatran Laughingthrush Garrulax bicolor Poksai Kepala Putih
Java Sparrow Lonchura oryzivora Gelatik Jawa
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Fig. S1. A comparison of the sizes of total and 6—days home ranges for each male at release site A (see Table 1).
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Fig. S2. A comparison of the sizes of total and 6—days home ranges for each male at release site B (see Table 1).
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Flocking and foraging behaviour of the Sumatran Laughingthrush
Garrulax bicolor

TOMAS BUSINA, NURSAHARA PASARIBU & MAREK KOUBA

The endemic Sumatran Laughingthrush Garrulax bicolor, classified
as Endangered by BirdLife International (2017), occupies relatively
inaccessible broadleaved evergreen forest areas along the
mountainous spine of Sumatra, Indonesia. It is a little-known species
with limited information available regarding its biology (Collar et
al.2017). Owing to intensive trapping for the bird trade (Eaton et al.
2015, Shepherd etal. 2016, Harris et al. 2017) and widespread habitat
destruction (Margono 2013), the species is currently undergoing a
major population decline (Shepherd et al. 2016, BirdLife International
2017). This short communication provides new information on the
flocking and foraging behaviour of the species.

We used two techniques to assess home-range size and habitat use
of Sumatran Laughingthrush (Busina & Kouba 2017)—observations
from hides (method I) for wild birds and radio-telemetry (method
I1) in the case of wild-caught Sumatran Laughingthrush which had
been rehabilitated for return to the wild. However, both techniques
also allowed us to observe their foraging behaviour, particularly with
regard to their participation in mixed-species flocks. The formation
of mixed-species flocks isa common phenomenon in the behaviour
of tropical forest birds, and is generally considered to increase
foraging efficiency and reduce the risk of predation (King & Rappole
2001, Srinivasan et al. 2012, Martinez & Robinson 2016).

We studied Sumatran Laughingthrush in remote locations in
Karo regency and Deli Serdang regency, North Sumatra province
(precise locations withheld for security reasons). Both sites were in
rugged landscapes characterised by steep hillsand deep valleysatan
altitude of 1,200 to 1,500 m. Members of the tree families Fabaceae,
Sterculiaceae, Euphorbiaceae, Moraceae, Melastomataceae and
Malvaceae were common in both locations and formed a closed
canopy up to 25 m high with a dense understorey. Using method |,
aflock of five wild Sumatran Laughingthrush, regularly encountered
in the same valley, was visually monitored from three observation
hides during three periods between December 2014 and February
2015 for a total of 21 days. The hides were spaced 400 m apart at
approximately the same altitude. Observations were carried out
simultaneously from all three hides from 06h00 to 18h00 but were
discontinued in heavy rain, when bird activity almost entirely ceased.
Using method I, four pairs of wild-caught rehabilitated Sumatran
Laughingthrush (8 individuals) were released, two pairs into the
same valley where the wild individuals were observed and two
pairs into a second area, and monitored using radio-telemetry for
periods of 1-22 days between August 2015 and June 2016. These
birds were fitted with a TW42 tail-mounted transmitter (Biotrack,
Ltd., UK) weighing 1.99 g (< 3.0% of body weight, as suggested by
Kenward 2001), and were tracked with a hand-held three-element
Yagi antenna and AR 8200 MK3 receiver (AOR Inc, USA).

Sumatran Laughingthrush were occasionally seen in mixed-
species foraging flocks. The wild individuals were observed joining
mixed-species flocks in 4 out of 70 sightings (less than 6% of all
cases). Similarly, radio-tracked rehabilitated individuals joined
mixed-species flocks on 24 occasions out of a total of 328 records
(7%). Thus, the bulk of the records (304) were observations of pairs
or single individuals. The mixed-species flocks in question always
held Chestnut-capped Laughingthrush Garrulax mitratus and Black
Laughingthrush G. lugubris. Other flock members included Sumatran
Drongo Dicrurus sumatranus, Sumatran Trogon Apalharpactes
mackloti and Sumatran Treepie Dendrocitta occipitalis, but they
occurred less frequently, whilst smaller-bodied species formed
separate flocks, and we never saw them in flocks with Sumatran
Laughingthrush. At 11h20 on 22 May 2015 we observed the biggest

mixed-species flock recorded over the whole monitoring period,
made up of 12 species in total, 10 of them reliably identified (in
descending order of numerical strength): 12 Chestnut-capped
Laughingthrush, 6 Black Laughingthrush, 5 (wild) Sumatran
Laughingthrush, 3 Sumatran Treepie, 3 Green-billed Malkoha
Phaenicophaeus tristis, 2 Sumatran Drongo, 2 Common Green Magpie
Cissa chinensis, 2 Sumatran Trogon, 2 Long-tailed Broadbill Psarisomus
dalhousiae and 2 Greater Yellownape Chrysophlegma flavinucha
(adult and juvenile). Similar mixed-species flock compositions were
reported by King & Rappole (2001); in both cases, large flocks mainly
comprised of laughingthrushes were joined by individuals or pairs
of other species including drongos, which are reported as common
companions of laughingthrushes in other parts of the Oriental Region
(Rocamora & Yeatman-Berthelot 2009).

Although the species composition of the observed flocks
was variable, some of their characteristics remained constant.
The members of particular species tended to form monospecific
‘bird waves’ and occupied their preferred station within the
forest. Sumatran Laughingthrush flew from shrub to shrub in the
understorey, one by one, at intervals of a few seconds, and rarely
moved up to the subcanopy where the Chestnut-capped and/or
Black Laughingthrushes foraged, and equally rarely visited the forest
floor. We consider itimprobable that the radio-tagged released birds
were behaving atypically because of possible unfamiliarity with
their environment, since their wild counterparts showed the same
behaviour. However, we can only speculate whether the behaviour
observed is common or rare, because our sample size is limited.

Collaretal. (2017) reported that there was no information on the
diet of the Sumatran Laughingthrush, but overlooked Hoogerwerf
(1950), who reported that five stomachs of specimens from Aceh
contained seeds and the representatives of four families of beetle
(Coleoptera). Based on our observations we conclude that most of
its diet at our study sites consisted of Orthoptera, such as crickets
and katydids, which were abundant at both locations and were
observed to be eaten atleast 10 times. Other observed insectivorous
flock members, which generally dominate in mixed-species flocks
(Kotagama & Goodale 2004, Sridhar et al. 2009), foraged for much the
same size and type of prey as Sumatran Laughingthrush, probably
also including beetles and other insects, but we were unable to
confirm this. However, our impression is that these other species
foraged higher in the forest strata when Sumatran Laughingthrush
was present. Furthermore, Sumatran Laughingthrush was usually
seen at the back of the flock, using a leaf-gleaning foraging
technique and capturing insects flushed by other birds above
them, as a rule after the insect had landed; no competition and/
or kleptoparasitism (Satischandra et al. 2007) was noted. This is
consistent with previous studies describing similar flock stratification
and foraging behaviour of other laughingthrush species (Kotagama
& Goodale 2004, Satischandra et al. 2007, Sridhar et al. 2009).

We also recorded Sumatran Laughingthrush feeding on fruit,
plucking whole fruit straight from stems on trees and swallowing
them. The trees in question were identified as Peacock Chaste Tree
Vitex altissima (Lamiaceae) and Elephant Fever Nettle Dendrocnide
sinuata (Urticaceae); the former grows to 20 m in height and
produces a smooth 5 mm bluish drupe, while the latter is an
evergreen shrub or tree, occasionally reaching 20 m, and produces
6 mm white glabrous achenes. Both species are typical understorey
plants occurring across South-East Asia. The frugivorous activity
was observed only outside mixed-species flocks, presumably
due to the following foraging strategy: in mixed-species flocks



Forktail 33 (2017)

SHORT COMMUNICATIONS 135

the Sumatran Laughingthrush adjusted their behaviour to match
the optimal foraging speed of the entire flock, whereas in single-
species groups they moved at their own pace, allowing them to
stay longer in a fruiting tree (Valburg 1992). This could reflect the
fact that frugivorous birds are usually in a minority in mixed-species
flocks because their food resources are patchy in distribution and
must be actively searched for, making it less beneficial to follow a
flock (Powell 1985, Kotagama & Goodale 2004, Arbelaez-Cortés &
Marin-Gomez 2012). Sumatran Laughingthrush may therefore be
more frugivorous when foraging in single-species flocks and more
insectivorous when part of mixed-species flocks. Given that well
over 90% of our observations involved single-species flocks, it may
be that fruits form a higher proportion of the diet of the species
than we yet know.
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The Near Threatened Black-necked Stork Ephippiorhynchus asiaticus
is found in South Asia, South-East Asia and Oceania. Its population
has declined over the last two decades, largely because of loss
of habitat and ongoing changes in land use (Dorfman et al. 2001,
Sundar 2011). It inhabits freshwater marshes and lakes, pools in
open forest, large rivers and flooded grassland (Clancy 2010) up
to 1,200 m (Sharma 2007). It also occasionally uses coastal habitats
such as estuaries and brackish lagoons and is known to frequent

man-made wetlands and reservoirs (Maheshwaran et al. 2004),
sewage ponds and irrigation reservoirs (Sundar 2004). Although
the species shows a preference for natural wetlands throughout the
year, for short periods, particularly during and after the monsoon
season when natural wetlands may become too deep for foraging,
it uses irrigated crop fields, particularly rice paddies (Sundar 2004).
The majority of the ecological information on this species in India
has been obtained from inland freshwater wetlands and associated
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Ongoing illicit trade of Sumatran Laughingthrush Garrulax bicolor:
one-year market monitoring in Medan, North Sumatra

TOMAS BUSINA', NURSAHARA PASARIBU2 AND MAREK KOUBA!

' Department of Animal Science and Ethology, Faculty of Agrobiology, Food and Natural Resources,
Czech University of Life Sciences Prague, Kamycka 129, Prague 6, 16521, Czech Republic. Email:
tomas.busina0@gmail.com; 2 Department of Biology, Faculty of Mathematics and Natural Sciences,
University of North Sumatra, Jalan Dr. T. Mansur No. 9, Medan, 20155, Sumatera Utara, Indonesia.

Summary. Many Indonesian birds are
severely threatened or already at the brink
of extinction due to the flourishing illicit
bird trade. One such species is the
Sumatran  Laughingthrush  Garrulax
bicolor, endemic to Sumatra. From March
2015 to February 2016 we assessed the
extent of trade of  Sumatran
Laughingthrushes by recording monthly
turnovers from the six most prominent
bird vendors in Medan’s Jalan Bintang
market. In total, 2610 wild-caught
individuals were traded, despite a
considerable decline in market supply
over the year. Total market mortality
reached 16%. Mortality varied
significantly during the year but was not
dependent on the number of traded
individuals each month. Monitoring
revealed that the most frequently
harvested localities were located in Aceh,
North and West Sumatra and Riau
province. Since the current estimate of the
maximum population size of the species in
the wild is 10,000 mature individuals, the
level of trade is clearly unsustainable, and
if not stopped, could lead to its extinction
in near future.

Ringkasan.  Banyak jenis burung di
Indonesia terancam punah dan sudah
berada pada daftar menuju kepunahan
akibat merebaknya perdagangan burung
ilegal. Satu dari spesies tersebut adalah
burung endemik Sumatera, Poksai
Sumatera Garrulax bicolor. Dari Maret
2015 sampai Februari 2016 kami
melaksanakan penilaian terhadap tingkat
perdagangan jenis ini dengan melaporkan
keluar-masuknya burung ini dari enam
penjual burung utama di pasar Jalan
Bintang Medan secara bulanan. Tanpa
terpengaruh penurunan permintaan pasar,
secara total 2610 individu burung liar
tertangkap dan diperdagangkan. Tingkat
mortalitas di pasar mencapai 16%.
Mortalitas bervariasi secara signifikan
sepanjang tahun tapi tidak bergantung
kepada jumlah individu yang
diperdagangkan setiap bulan. Monitoring
menunjukan bahwa lokasi-lokasi yang
paling banyak dipanen berada di Aceh,
Sumatera Utara dan Barat serta provinsi
Riau. Sampai saat ini, perkiraan ukuran
populasi burung liar di alam adalah sekitar
10.000 individu dewasa sehingga jelas
tingkat perdagangan yang ada tidak
berkelanjutan, dan jika tidak dihentikan
bisa mengarah lebih cepat kepada
kepunahan.

Introduction

Bird-keeping is a popular pastime with a deeply rooted cultural background across the
Indonesian archipelago (Jepson 2010; Eaton et al. 2015; BirdLife International 2017a). Up to
the present time, songbirds (Passerines) are the most popular and sought after among all kept
species (Jepson & Ladle 2009; Jepson 2010). An overwhelming majority of these birds,
however, have originated from the wild and are provided by illegal bird capture and trade
(Shepherd et al. 2004; Chng et al. 2015, Chng and Eaton 2016; Igbal 2015; Rentschlar et al.
2018).

The White-crested Laughingthrush Garrulax leucolophus, widespread in continental
Asia, was one such species until its importation to Indonesia was banned in 2005, due to the
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risk of avian influenza (Shepherd 2006; Jepson 2010). Since then, however, the very similar
Sumatran Laughingthrush Garrulax bicolor (hereafter SL), endemic to Sumatra Island, has
been targeted and widely traded as a substitute for the White-crested Laughingthrush (Shepherd
2007, 2011, 2013; Chng et al. 2015).

Over-exploitation of SL has decimated its global population and it has become rare in
the wild (Eaton et al. 2015; Harris et al. 2015, 2017; Shepherd et al. 2016; BuSina & Kouba
2017). Consequently, the IUCN threat status of SL was recently up-listed to Endangered
(BirdLife International 2017b). According to Indonesian law (Act of Republic of Indonesia No.
5 of 1990 Conservation of living resources and their ecosystems) and regulation (No. 447/Kpts-
11/2003 revised from No. 62/Kpts-11/1998) only non-protected native species may be collected
from the wild, transported and traded by permitted persons on the basis of annually set harvest
quotas. As a zero quota has been set for SL in all ten Sumatran provinces (KSDAE 2015), any
trade in the species constitutes a violation of law. Nevertheless, SL are still to be found in bird
markets where they are openly traded (Eaton et al. 2015; Harris et al. 2015; Chng et al. 2016;
Shepherd et al. 2016, this study). As there are no commercial breeders throughout Indonesia,
the wild origin of all traded SL is indisputable (BusSina at el., in press). Moreover, the bird trade
has expanded to online social media, where regulation is extremely difficult (Igbal 2015). This
uncontrolled trade represents a new serious threat to all Indonesian avifauna.

One of the first studies of the SL trade was carried out between years 1997 - 2001, and
additionally in 2005 (Shepherd 2006). However, at that time the SL was treated as a subspecies
of the White-crested Laughingthrush, and as data for these two taxa were combined, no clear
conclusion about the volume of trade of SL could be drawn. Since the SL. was acknowledged
as a full species (Collar 2006) other studies of SL trade have been performed (Shepherd 2007,
2011; Igbal 2015). All of these studies, however, were based only on visual survey and/or direct
counting of openly displayed individuals offered for sale. Moreover, the monitoring methods
and timescales used in these studies varied from the one-off inventory method (Shepherd 2007,
Chng et al. 2016; Shepherd et al. 2016) and short time period monitoring (Chng et al. 2015;
Igbal 2015) to repeated monthly spot checks (Shepherd 2006, 2011). The results from these
studies revealed the availability of SLs in the market but not absolute turnover, which more
accurately reflects trapping intensity (Harris ef al. 2015, 2017).

In this paper, we present quantitative and qualitative information regarding trade of SL
in the major market of Medan city, the provincial capital of North Sumatra, where SLs are
predominantly traded within the island of Sumatra. Using a full market inventory method, our
data contribute to the characterization of SL trade, its extent and negative impact on wild
populations.

Material and Methods

From 1 March 2015 to 29 February 2016, market monitoring was carried out in Medan, North
Sumatra, at Jalan Bintang (Plate 1), the largest bird market in the city, which often supplies
birds to other smaller local markets. Due to the large number of traded species that are
theoretically protected by law, the vendors involved in this illegal activity are usually not
willing to share information with investigators. To avoid suspicion from the vendors, and to
gain access to accurate market data, we contracted a local middleman who had been directly
involved in wildlife trade in the past. To uncover the complete numbers of SLs traded by
vendors based at Jalan Bintang market, the total number of all wild-caught birds bought by six
vendors, who were trading SL individuals on a regular basis and running permanent stores,
were recorded for each store and month. In addition, we recorded the origin of the birds stated
by trappers, market mortality and the price of birds sold to end-buyers according to vendors.
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All prices were obtained in Indonesian rupiah, and converted to USA dollars, using a
conversion rate of USD1.00 = IDR 13,300.

All pieces of information were anonymously written down by vendors after each
transaction using record sheets provided by us and collected by the middleman. Verification of
these data was carried out where possible by back-checking of records when the exact date and
number of sold SLs was known and communicated through the network of local bird-holder
friends. Variation in mortality rates across time and vendors was assessed by one-way ANOVA
and Tukey's HSD post-hoc tests. Because of the probability that the health of individual birds
in the typically small cages deteriorated with an increase in stocking rate, we used Spearman's
rank-order correlation to examine the relationship between mortality rate and the number of
purchased SL individuals by individual vendors.

Plate 1. A typical shopfront at Jalan Bintang, Medan (Photographer T. Busina).

Results

A total of 2,610 SLs were purchased by involved stores during the 12 months of monitoring.
Overall mortality during the period between acquisition from trappers or middlemen (different
middlemen from our hired co-working person) to a selling event was 16% (n =419 individuals;
Table 1, Fig. 1). There was no significant difference in mortality rates among the vendors (F =
1.42, p=0.23, a = 0.05). However, mortality varied significantly among the months of sale (F
=3.65, p =0.0006, a = 0.05). Tukey's test revealed that there were differences between June
and August, October and March, and between October and August (MS = 33.29, df = 60, a =
0.05). There was no significant correlation between monthly mortality rate and the number of
purchased birds (Spearman’s correlation coefficient p = 0.21, p = 0.08).
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Table 1. Numbers of Sumatran Laughingthrushes purchased each month between March 2015 and February
2016 by six individual vendors in Medan bird market. Variable: P, number of purchased birds; M, number of
birds that died; M %, mortality percentage.

Month/Year/Variable A B C D E F Total
P 77 87 77 75 100 69 485
Mar 15
M 5 6 8 10 12 13 54
P 64 77 71 75 70 68 425
Apr 15
M 9 9 1 15 12 8 54
P 47 68 70 53 85 66 389
May 15
M 9 10 11 9 14 16 69
P 64 65 78 60 53 56 376
Jun 15
M 10 15 14 16 12 11 78
P 20 15 21 10 9 12 87
Jul 15
M 2 2 3 1 1 2 11
P 11 14 16 11 20 17 89
Aug 15
M 0 1 3 0 3 2 9
P 22 17 14 15 20 15 103
Sep 15
M 7 4 2 2 3 3 21
P 30 26 31 27 27 30 171
Oct 15
M 5 5 7 9 6 8 40
P 22 29 27 32 37 37 184
Nov 15
M 2 4 4 8 5 10 33
P 20 20 23 26 22 19 130
Dec 15
M 2 3 5 6 6 4 26
P 19 20 16 15 16 15 101
Jan 16
M 2 3 2 3 1 4 15
P 14 16 13 9 8 10 70
Feb 16
M 2 3 1 1 1 1 9
P 410 454 457 408 467 414 2610
Total M 55 65 61 80 76 82 419
M % 13.4 14.3 13.3 19.6 16.3 19.8 16.1
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Figure 1. Number of Sumatran Laughingthrushes purchased in six bird markets (combined) by vendors at
Jalan Bintang, Medan. Black line represents total monthly mortality rate of traded SL.
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The vast majority of purchased SLs was said to have been intended for domestic trade,
yet more than one-third was exported to Australia, Abu Dhabi, Pakistan and Turkey (personal
communication, hired middleman). Regrettably, we did not succeed in collecting additional
details about international trade. The price remained almost unchanged for the whole
monitoring period and ranged between IDR 300,000 — 400,000 per individual.

In the first four months of monitoring the total monthly turnover of SLs reached over 350
individuals with a maximum of 485 in March 2015 (Table 1, Fig. 1). However, a significant
decrease in SL supply became evident in following months. The low occurrence of SL in the
bird market continued for the rest of the study period and barely exceeded the number of 150
traded individuals per month (Fig. 1).

The SLs in Medan’s bird market originated from North Sumatra (outside Medan), and its
three surrounding provinces, which are Aceh, West Sumatra and Riau. Almost all (95%) of all
traded SLs originated from sites where trapping continued for longer than six months. At three
quarters of these sites trapping was year-round (Table 2). Because of the species’ sensitivity to
stress potentially resulting in death, we suspect that trappers and middlemen kept the birds for
no longer than two weeks before selling to vendors in Medan. Thus, we assume that the date
of sale represents the month of trapping.

Table 2. List of localities used to trap Sumatran Laughingthrushes for the Medan bird market. Localities in
bold were under year-long trapping pressure. x = presence of trapping activity; * = province of Sumatra; ** =
regency of North Sumatra province

- I I R T - e

S B F 5 2 Y % 2 3 £ 5 % birds

S <« 5 =2 = 4 wn O zZ A = =
Aceh* X X X X X X X X X X X 690
Labuhanbatu** X X X X X X X X X X X 568
West Sumatra*® X X X X X X X X X X X 414
Riau* X X X X X X X X X X X X 302
North Tapanuli** X X X X X X 197
Karo** X X X X X X X X X X 162
Dairi** X X X X X X X X X X X 157
Mandailing Natal** X 39
Kota Sibolga** X X 34
South Tapanuli** X 18
Unknown X X 17
Humbang Hasundutan*®#* X 12
Discussion

Bird market monitoring is a fundamental conservation tool for evaluating the threat level of
individual species (Nijman 2010; Rosen & Smith 2010; Regueira & Bernard 2012; Bush et al.
2014). Only the full market inventory method can provide real insight into the nature of bird
trade and the dynamics of wild populations of affected species (Garcia-Moreno et al. 2007,
Weston & Memon 2009; Regueira & Bernard 2012; Alves et al. 2013). Our detailed monitoring
study of SL trade in Medan revealed that this illegal activity has persisted at a disturbingly high
level, yet underwent a dramatic reduction in July 2015 which continued for the remaining seven
months of the study. Combined with subsequent observations of the short supply of SL in
Medan markets (BuSina, unpublished data), this may indicate that several years of trapping
have dramatically reduced the wild population to the level that SL has become difficult to find
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or trap. This decline was recently confirmed by Harris ef al. (2017), who could not find a single
SL on 156 transects at several sites in North Sumatra (Karo, Deli Serdang, Langkat, and Dairi
regencies) where it has previously been recorded. This situation is now similar across the whole
of Sumatra, where many subpopulations have been depleted (BirdLife International 2017b).

Our monitoring revealed a higher number of traded SLs than previous studies (Shepherd
2006, 2007, 2011), probably due to the different methods used for data collection since we
recorded all traded individuals over the course of one year, including those not openly
displayed and stored at the back of the shops. These latter birds would have been missed in the
previous short-term and/or one-off inventory monitoring studies. The accuracy of our results
was also strengthened by positive back-checking of vendors’ records and their correctness.
Thus, we believe the method of direct counting of displayed individuals, at any given time
intervals, seriously underestimates the volume of trade of individual species, and cannot
recommend it for an in-depth analysis of this trade.

That all vendors had comparable mortality of SLs probably reflects similarity in the
quality of bird housing and care. The question is why mortality varied so much among months,
particularly March, June, August and October. These bird losses were not correlated with the
total number of purchased birds in these particular months. Weather conditions in Medan also
seem to be an unlikely explanation for this variation in SL mortality. In the period from March
to July 2015, the temperature in Medan averaged 33 °C, and thereafter decreased by one degree
to 32 °C and stayed unchanged till the end of the monitoring period (World Weather Online
2018). Since no additional information about the affected months was available from the
vendors and/or middleman we can only speculate about the true reason(s) for the deaths of
these birds.

Due to the availability of shipping and air transport, the market on Jalan Bintang is
considered as the main hub of animal trade within Sumatra, and therefore, the majority of
market monitoring studies have targeted Medan (Shepherd et al. 2004; Shepherd 2006, 2007,
2011, 2013; Harris et al. 2015, 2017). Our findings, however, indicate the regional character
of this market because all traded SLs originated from North Sumatra and three adjacent
provinces. We assume this is because more distant sources would increase transportation costs
and reduce potential profits from sales. Based on the limited range of sources in our study, we
suspect there is an equally well-developed SL trade in southern parts of Sumatra. Astounding
numbers of illegally traded animals were recently reported in the markets in Palembang, South
Sumatra, and Bandar Lampung, Lampung (Scorpion 2016a, b). We suggest these markets
deserve serious attention from both conservation agencies and scientists.

Previous studies have already highlighted the serious threat that trade poses for SL
(Shepherd 2013; Harris et al. 2015, 2017; Shepherd et al. 2016). Our in-depth market
monitoring reveals the true volume of this trade, as well as an alarming decline in SLs in
Medan’s market over one year, which most likely relates to shrinking of the remaining wild
populations (BirdLife International 2017b). Protection of this species is therefore urgent.
Firstly, local government agencies for wildlife conservation need to enforce the law regarding
illegal trade by targeting the vendors in bird markets. Further, campaigns promoting public
awareness of the illegal bird trade and its consequences should be greatly increased.
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4 Sumarni diskuse

Reintroduk¢ni biologie patii mezi mladé védni discipliny, jejiz rozsahlejsi rozvoj zapocal
na prelomu 70. a 80. let dvacatého stoleti. Po fad¢ let, kdy tspesnost ochranarskych programut
byla na nizké Grovni a programy samy o sobé pfinaSely pomérmn¢ malo poznatkl (Scott &
Carpenter, 1987; Griffith et al., 1989), zacalo dochazet diky nov¢ ustanovené RSG komisi
pracujici pod zastitou IUCN/SSC (Species Survival Commission) k zefektiviiovani neustale
pribyvajicich zachrannych programti (Seddon et al., 2007). Hlavni zasluhu na zlepSovani
kvality mél vydany standardizovany manudl Zasad reintrodukci a ostatnich zachrannych
presuntl. V dnesni dobé jiz reintrodukéni programy patii mezi zakladni nastroje ochrany ptirody
(Ebenhard, 1995; Sarrazin & Barbault, 1996; Seddon, 2010). K zajisténi jejich GspéSnosti a
funk¢nosti, tj. posileni ¢i obnova ptivodni populace nebo zalozeni nové populace mimo piivodni
lokalitu vyskytu, jsou pieziti a setrvani vypusténych jedincii v cilové lokalité klicové. Z tohoto
davodu patii tyto dva parametry, umrtnost a stanovistni vérnost, mezi nej¢astéji vyhodnocované
(Clarke & Schedvin, 1997; Pierre, 1999; Tweed et al., 2003; Brown et al., 2007; Bradley et al.,
2012; Richardson et al., 2015; Azar et al., 2016).

Studiem sojkovce dvoubarvého, s vyjimkou nékolika provedenych monitoringii trhii ve
méstech Medan a Jakarta, se doposud nikdo nezabyval. ZvySeny z4jem tento druh vzbudil az
v posledni dobé, kdy se zacalo zvySovat vSeobecné povédomi o kritické situaci pévcl
v jihovychodni Asii, jenZ fada z nich je v disledku ilegalniho obchodu s divokymi zvifaty na
pokraji vyhynuti. Tato znepokojiva situace vyustila ve vytvofeni jak ex-situ zachranné¢ho
chovného programu pro sojkovce dvoubarvého, do kterého je zapojena tada evropskych
zoologickych zahrad, tak in-situ zachrannych programi fizenych v dob& provadéni této studie
dvéma indonéskymi organizacemi (Owen et al., 2014). Z divodu nedostatku dat o cilovém
druhu nebyl vSak doposud pfipraven reintrodukéni program, ktery by umoZnil posilit
zdecimované subpopulace, ¢i zalozit zcela nové na téch mistech, ve kterych byl sojkovec

dvoubarvy zcela vyloven.

Vysledky této studie piinaSeji viibec prvni unikatni poznatky o sojkovci dvoubarvém
pozorovanym ve volné pfirodé v ramci experimentalniho zpétného vypusténi. Pfed samotnym
experimentalnim vypu$ténim a vyhodnocenim ziskanych radio-telemetrickych dat tykajicich se
jejich umrtnosti a pohybovych charakteristik (¢lanek II), byla pomoci metody minimalniho
konvexniho polygonu odhadnuta velikost domovského okrsku u jednoho vybraného volné

ey

zijiciho hejna (¢lanek I). Pouzitelnost metody pro odhadovani velikosti domovského okrsku je
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sporna a fada autort jeji pouzivani nedoporucuje. Hlavnimi uvadénymi vytkami jsou zavislost
velikosti domovského okrsku na poctu lokaci pouzitych pro jeho vypocet, citlivost vici
odlehlym lokacim zahrnutych do vypoctu ¢i délkou doby trvani sbéru dat. Podrobnéji o této
problematice pojednava napt. Harris et al. (1990), Powell (2000), Borger et al. (2006), Laver &
Kelly (2008) nebo Nilsen at el. (2008). Metoda MCP navic nezohledituje vnitini strukturu
domovského okrsku a jeho nestejné prostorové vyuzivani sledovanym jedincem (Jansen, 1999;
Powell, 2000). Ptes vSechny své nedostatky, je tato metoda stale Siroce pouzivana a své
nezastupitelné misto nasla i v managementu ochrany ptirody pii vymezovani oblasti, které
jednotlivé druhy obyvaji a u kterych je potfeba zajisténi jejich ochrany (Thiollay, 1989; Parsons
& Jones, 2003; Brandt & Cresswell, 2008; Klar et al., 2008; Mota-Vargas & Rojas-Soto, 2012;
Chen et al., 2016). V takovych ptipadech zahrnuti lokalit, které jsou jedinci navstévovany pouze
ziidka ¢i ndhodné a nésledné nadhodnoceni velikosti domovského okrsku miize byt naopak
pfinosné, jelikoz svou podstatou mlize nahrazovat tzv. ndraznikovou zoénu (buffer zone), Casto
aplikovanou v managementu chranénych tzemi (Li et al., 1999; Mas, 2005). Protoze je
sojkovec dvoubarvy velmi malo prostudovany druh a fada biologickych dat stale chybi, Slo
v piipad¢ této studie (Clanek I) pii odhadovani velikosti domovského okrsku predevsim o
ziskani zakladni ptedstavy, jak velkou oblast par ¢i rodinného hejno miize vyuzivat. Jelikoz
radio-telemetrie ma v krajin€ s hustym vegeta¢nim pokryvem a ¢lenitym reliéfem sva omezeni
(Withey et al., 2001), byla obeznamenost s pohybovymi charakteristikami a velikosti
obyvaného tzemi pro nasledny radio-telemetricky monitoring (¢lanek II) vypusténych jedinct
klicova.

Porovnani vysledkt studie (Clanek I) tykajici se odhadu velikosti domovského okrsku
sojkovce dvoubarvého s odbornou literaturou je problematické, jelikoz pouze prace nckolika
autorl pojednavaji o prostorovém chovani sojkovct ve volné ptirod¢ (Lu et al., 2008; Zarri et
al., 2008; Wang et al., 2011; Vivek Chandran & Praveen, 2013; Ke et al., 2017; Li et al., 2017;
Opaev et al., 2017). Z té€chto n¢kolika autort pouze Vivek Chandran & Praveen (2013) a Opaev
et al. (2017) uvad¢ji konkrétni data, a to velikosti teritorii u sojkovce indického (Trochalopteron
fairbanki) a sojkovce sttedo¢inského (Trochalopteron elliotii). Na zaklad¢ velikosti teritorii,
ktera jsou navic druhové rozdilna (Lu et al., 2008; Vivek Chandran & Praveen, 2013; Opaev et
al., 2017) a v pribehu roku mohou znatelné¢ kolisat (Odum & Kuenzler, 1955), vSak nelze
velikost domovského okrsku spolehlivé odhadnout mimo jiné proto, Ze teritorium zpravidla
tvofi pouze jeho mensi ¢ast. Naopak Ize ocekévat, ze samotny domovsky okrsek bude zabirat
nékolikandsobné vétsi plochu, jak pozorovali Vivek Chandran & Praveen (2013). Tento

predpoklad je ve shodé¢ i s vysledky Haskella et al. (2002), ktefi ptedpovidali velikost
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domovskych okrskii na zakladé velikosti téla a dostupnosti potravnich zdroji. Podle jejich
studie 1ze u sojkovce dvoubarvého ocekavat velikost domovského okrsku v rozmezi né€kolika

desitek az jednoho sta hektart, coz je v souladu s vysledky této studie (¢lanek I).

Na experimentalni vypousténi za tcelem rozvoje metodiky ¢i sbéru doposud nezndmych
biologickych dat, tak jak tomu bylo i u této studie, 1ze pohliZet jako na trade-off situaci, kdy
rizika spojend s vypousténim jsou vyvazena ziskanim novych poznatkl. Studie vyuzivajici
méné pocetny vzorek, ¢imz eliminuji potencidlni ztraty cennych jedinci a nezatézuji tak
ptespiili§ zdrojovou populaci, nejsou neobvyklé. Napt. Tweed et al. (2003) monitorovali 14
reintrodukovanych kriticky ohrozenych lesnakt svétlebrichych (Myadestes palmeri), Franzreb
(2004) studoval vliv metodiky vypousténi na GspéSnost zachranného presunu 22 strakapoudi
kokardovych (Picoides borealis), Brown et al. (2007) sledovali tmrtnost 6 reintrodukovanych
sov travnich (Tyfo capensis), Slater & Altman (2011) studovali vliv rozdilnych vypoustécich
technik u skupiny 7 salas$nikii zapadnich (Sialia mexicana) a jejich ptacat. Podobné Bradley et
al. (2012) monitorovali 20 lalo¢nikt Sedych severnich (Callaeas wilsoni) nebo Chaiyarat et al.
(2012), jenz sledovali adaptaci 16 reintrodukovanych zoborozct bélolicich (Anthracoceros
albirostris). Z uvedenych ptikladl je patrné, ze takovéto deskriptivni studie jsou bézné a jejich
vysledky pomahaji zkvalitiovat management ochrany druhii.

Ornitologické reintrodukéni programy vyuzivajici jedince odchované v zajeti se jevi jako
mén¢ efektivni oproti programim vyuZzivajici jedince pochazejici z volné ptirody (Rummel et
al., 2016). Jednim z hlavnich divodu je zhorSené (¢i Gplné potlacené) antipredacni chovani
vyskytujici se jako disledek procesu chovu a odchovu v zajeti (Griffin et al., 2000; Carrete &
Tella, 2015), coz mé za nasledek vyssi umrtnost uméle odchovanych jedincti po vypusténi. Lze
tedy predpokladat, Ze v pfipadé této studie (¢lanek II) nebyla ztrata kontaktu s vypuSténymi
dosah radio-pfijimace. Dalsi Casto uvddénou pii¢inou, jenz ma za nasledek vyssi amrtnost
vypusténych jedinct je stres. Stres vznika pii manipulaci s jedinci, pfi transportu, v pribchu a
i po samotném vypusténi a nelze se mu tak vyhnout (Teixeira et al., 2007). Reakce organismu
na akutni stres se sklada z adaptivnich fyziologickych a behavioralnich odpovédi vyvolanych
Skodlivym podnétem (stresorem), a tato odpoveéd’ na jednotlivy kratkodoby stresor je obecné
povazovana za ptinosnou, jelikoz zajistuje preziti jedince (Sapolsky et al., 2000). Pokud vSak
akutni stresor pfetrvava ¢i je doplnén dal§imi stresory, které iniciuji mnohonasobnou dlouho
trvajici odpovéd’, prechazi zvifata do chronického stresu. Dle Dickense et al. (2009; 2010) je

pravé chronicky stres nejveétsi potencialni hrozbou zachrannych programa, at’ uz se jedna o
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reintrodukci ¢i zéchranny pfesun. V piipadé této reintrodukce (¢lanek II) byl zaznamenan pouze
jeden ptipad uhynuti sojkovce dvoubarvého, ktery nastal desaty den po vypusténi. Presna
pricina tmrti vSak nebyla z divodu nemoznosti provedeni pitvy ¢i zakonzervovani téla pro
jedince. U zbyvajicich sojkovctli nebyl v prubéhu jejich monitoringu zaznamenan zhorsujici se
zdravotni stav a lze predpokladat, Ze jejich kondice byla natolik dobra, Ze jim umoznila opustit
vypoustéci lokalitu.

Pohlavni vybér a vytvareni pari je u ptaka komplexni proces, jehoz zakladem jsou samci
kompetice a samiéi preference (Gill, 2006). Dle Howarda & Livelyho (2004) jsou to pravé
samice a jejich preference, které primarné iniciovaly evoluci sexudlnich znakl. V soucasné
dobé jsou akceptovany dvé zdkladni hypotézy popisujici mechanismus, na jehoz zéklad¢ si
samice vybiraji svého partnera. Jedna se o hypotézy dobrych genii (good genes hypothesis) a
komplementarnich genti (complementary genes hypothesis) (Howard & Lively, 2004; Bertram
et al., 2016). Jak lze vidét, uz zakladni popis pohlavniho vybéru naznacuje jeho slozitost a
pouhé nahodné spojeni sojkovci dvoubarvych oSetfovatelem béhem rehabilitacniho procesu
v ISCP centru nemohlo poskytnout takové podminky, které by zajistily vytvoteni stalého paru.
Tento fakt se také zahy projevil v pribéhu reintrodukce, kdy ve tfech ptipadech ze ¢tyt doslo
k rozpadu téchto uméle vytvotrenych paru jiz v pribéhu prvnich péti dnl po vypusténi (¢lanek
II). Tento rozpad, ktery byl vzdy iniciovan samicemi, byl nésledovan jejich odletem z
vypoustécich lokalit. Jednim z moZnych vysvétleni je pravé nesplnéni jejich preferencnich
kritérii ze strany ¢lovékem piidélenych samct a jejich opusténi za ucelem nalezeni kvalitnéjsiho
druha a zvySeni tak vlastniho fitness (Choudhury, 1995; Otter & Ratcliffe, 1996; Cézilly et al.,
2000; Emery et al., 2007). Dal§im moZnym vysvétlenim nahlého opusténi vypoustécich lokalit
mohla byt snaha navratit se na plivodni lokalitu odchytu, tzv. homing. Tento typ chovani je
vSak u vétsiny tropickych, nemigrujicich a celoro¢né teritoridlnich druht malo prostudovany a
motivace k ndvratu a jeho mechanismy jsou neznamé (Dowsett & Dowsett-Lemaire, 1986;
Castellon & Sieving, 2006; Ortiz-Catedral, 2009; Kennedy & Marra, 2010; Powell & Stouffer,
2014). Prestoze samci setrvali na vypoustécich lokalitach déle, i u nich pozdéji doslo k jejich
opusténi. Z diivodu neznalosti plivodni lokality odchytu vypusténych sojkoveii dvoubarvych a
omezenich vyplyvajicich z radio-telemetrie v hornaté krajin€ s hustou vegetaci nebylo mozno
tuto ,,homing* teorii potvrdit, ale ani vyvratit. Porovnani velikosti docasn¢ vytvorenych
domovskych okrski reintrodukovanych samcti a domovského okrsku sledovaného hejna

divokych jedinci (¢lanek I a II) odhalilo pouze drobné rozdily. Ty se vSak pohybovaly
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v mezich, které dle Haskella et al. (2002) §lo o¢ekavat a mohou byt diisledkem rtizné metodiky

pouzité pro odhady velikosti okrskti, obdobi a pocty jedincti pro které byl dany okrsek stanoven.

V pribehu jednotlivych pozorovani v ramci odhadovani velikosti domovského okrsku
divokych sojkovcii dvoubarvych a radio-telemetrie reintrodukovanych rehabilitovanych
jedincti byla sesbirdna také behavioralni data tykajici se socialniho a potravniho chovani, ktera
v odborné literatute doposud chybi.

Vytvareni doCasnych vicedruhovych hejn je pomérné Casty jev vyskytujici se u fady druhti
ptaki napti¢ vSemi typy ekosystému (Morse, 1977; Hunt Jr et al., 1988; Hutto, 1994; Hino,
1998; Sridhar et al., 2009). Za hlavni divody pro vytvareni téchto hejn jsou povazovany
zvySovani uspésnosti pii hledani potravy a snizovani rizika predace (Munn, 1986; Hutto, 1988;
Thiollay, 1999; Sridhar et al., 2009). U sojkovce dvoubarvého byl tento typ chovani
zaznamenan doposud pouze jednou (Brickle, 2009). Vysledky této studie (Clanek I a III)
naznacuji, ze sojkovec dvoubarvy se muze zapojovat do smisSenych vicedruhovych hejn, kde
pro svoji ostrazitost velmi Casto figuruji drongové (King & Rappole, 2001; Goodale &
Kotagama, 2005; Satischandra et al., 2007) a dalsi stfedné velci hmyzoZravci. K tomuto
chovani vSak dochazi spiSe oportunisticky a k tvorbé smiSenych hejn preferuje spise dalsi
zastupce rodu Garrulax, konkrétné sojkovce kastanohlavé a Cerné.

Detailngjs$i informace o potravnim sloZeni sojkovce dvoubarvého z volné piirody
v literatufe zcela chybi (Collar & Robson, 2007), ptesto je povaZzovan za hmyzozravce. JelikoZ
vSak nepatifi mezi potravni specialisty (Owen, 2016, osobni sdéleni), 1ze predpokladat, ze v
prostiedi tropického horského lesa s nerovnomérné distribuovanymi potravnimi zdroji bude
spiSe oportunisticky omnivor. Prvni nepfimy zaznam fruktivorie u tohoto druhu byl
zaznamenan v poloving 20. stol. (Hoogerwerf, 1950), avSak az ptimé pozorovani (¢lanek III)
sbéru a pojidani plodi tento piedpoklad potvrdilo. Jelikoz vSak byl tento jev pozorovéana pouze
ve dvou pfipadech, lze prozatim jen spekulovat, jaké zastoupeni tvoii v dieté¢ sojkovce

dvoubarvého plody stromi a keft.

DrZeni ptakl v zajeti je v mnoha zemich napfi¢ celou Indomalajskou oblasti siln€ kulturné
zakotfenéno (Jepson, 2010; Eaton et al., 2015). Neustaly rhst sttedni tfidy a jeji kupni sily, nizka
uroven védomosti o chovatelstvi majici za nasledek vysokou mortalitu drzenych jedinct
v zajeti a nedostatek kvalitnich chovatelli schopnych uspokojit vysokou poptavku je pak
pfi¢inou pfitomnosti silné rozvinutého ilegalniho ptaciho trhu, kdy vétSina ptactva pochazi

z volné ptirody (Nijman, 2010; Rosen & Smith, 2010; Eaton et al., 2015; 2017; Harris et al.,
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2015;2017). Nasledkem nadmérného lovu dochézi ke zvySovani tlaku na volné Zijici populace,
coz je pri¢inou vyrazného poklesu jejich pocetnosti a fada druht se tak jiz ocitla na pokraji
vyhynuti (Chng et al., 2015; 2016; Yong et al., 2018). Sojkovci spole¢né s dal§imi zastupci fadu
pévcel patii v Indonésie mezi nejvice vyhleddvanou skupinu (Jepson & Ladle, 2009; Jepson,
2010). Ptestoze Shepherd (2006; 2007; 2011; 2013) spole¢né se svymi kolegy (Shepherd et al.,
2004; Shepherd et al., 2016) a n¢kolik dalSich autorti (Chng et al., 2015; 2016; Eaton et al.,
2015; Igbal, 2015) provedli fadu monitoringii indonéskych ptacich trhii, nebyl doposud sesbiran
takovy datovy soubor, jenz by co nejpresnéji kvantifikoval skutecny rozsah trhu se sojkovci a
charakterizoval jeho vyvoj. Divodem je pouziti metody piimého pocitani pouze viditelné
nabizenych jedinc pfi jednorazové navstéveé ¢i pii opakovanych navstévach s dlouhymi
casovymi intervaly, viz napf. studie z roku 2010 (Shepherd, 2010). V takovych piipadech
nejsou do studii viitbec zahrnuti ti jedinci, kteti mohou byt v daném moment¢ uskladnéni mimo
prodejnu stejn€ jako jedinci, ktefi jsou od lovcd vykoupeni a nasledné prodani v obdobi mezi
navstévami vyzkumného pracovnika. Tento vyznamny nedostatek byl v této studii (¢lanek IV)
vyfeSen pouzitim odli$né metodiky. Namisto ptimého pocitani béhem opakovanych navstév se
pomoci najatého prostfednika (tamniho byvalého obchodnika/ptekupnika) podatilo presveédcit
ke spolupraci samotné trhovce. Oni sami pak zaznamenavali a nasledné prostfednikovi poskytli
zaznamy o mesicnich obratech sojkovcti dvoubarvych v ramci svych obchodt. Diky témto a
dal§im dodatecnym charakteristikdm bylo moZno vytvofit pfesny profil ptac¢iho trhu v Medanu
a z n¢ho vyplyvajici lovecky tlak, ktery byl na divokou populaci cilového druhu v danou dobu
vytvarten.

Kvotovy systém regulujici vyuzivani ptirodnich zdrojl, v tomto piipad¢ lov volné Zijicich
zvifat, je systémovy nastroj ochrany pfirody, ktery je soucasti indonéské legislativy (Kuota
Pengambilan Tumbuhan Alam dan Penangkapkan Satwa Liar). Aby tento systém splioval
pozadovanou funkci, je zpétna vazba ve form€ monitoringu trhu poskytujici precizni data
klicova. Avsak jak jiz bylo zminéno vySe, stile se zvysujici poptavka prevySuje zakonem
stanoveny limit, coZ vytvaii podminky pro rozvoj ilegalniho trhu. Sbér dat s piesnou vypovidaci
hodnotou se tak v tomto prostfedi stavd technicky velmi obtiznym. Vyuzivéani ,utajenych
prostiednik®, osob pochézejicich z prostiedi trhu jako jsou napfi. byvali prodejci, ptekupnici
¢1 lovci, se tak jevi jako jedind cesta, jak akuratni data ziskat (Herrera & Hennessey, 2007).

Pokles vyskytu sojkovct dvoubarvych na trhu poprvé pozoroval Shepherd (Shepherd et
al., 2004; Shepherd, 2006; 2007; 2011). Ptestoze jeho studie poskytovaly pouze omezené
datové soubory, predpokladala se souvislost mezi zminovanym poklesem vyskytu na trzich

a poklesem pocetnosti volné Zijici populace zredukované pravé neregulovanym intenzivnim
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lovem. Odhaleni skutecné velikosti ilegalniho trhu a tlaku, kterému volné zijici populace byla
v posledni dobé vystavena, poskytla az tato studie (C¢lanek IV). Jeji vysledky spolecné
s navazujicim dlouhodobym monitoringem (BuSina et al., nepublikovana data) odhalily
alarmujici trend, ktery vykazuje stdle klesajici tendenci vyskytu sojkovce dvoubarvého na
trzich. Z toho lze usuzovat na zredukovani populace a aredlu vyskytu sojkovcti dvoubarvych
do takové miry, ze jejich vyskyt 1ze nyni ptedpokladat pouze v odlehlych, malo ptistupnych
1 vysledky studii Harrise et al. (2015; 2017). Ti zjistili, Ze fada ptivodnich lokalit, kde se diive
sojkovcei dvoubarvi bézné vyskytovali, jsou zcela vyloveny, a to az do vzdalenosti v praiméru 5
km od dopravnich komunikaci. Déle zjistili, ze t¢éméf 50 % zbylych ptvodnich lesnich ploch
ostrova Sumatry se rozklada pravé v takovéto Skm zonég. Neustaly rozvoj pozemni komunikacni
sité na Sumatte (Gaveau et al., 2009; Samsuri et al., 2014) spole¢né s laxnim pfistupem tamnich

agentur ochrany pfirody tak znamenaji vazné riziko pro zbyvajici populaci cilového druhu.
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5 Zavér

Na zakladé vysledkt této studie je patrné, Ze populace sojkovce dvoubarvého ve volné
prirod¢ Celi redlnému riziku vyhynuti z divodu neregulovaného lovu pro komerc¢ni ucely a
ztraté prirozeného prostfedi. Minimalizace téchto soucasnych hrozeb a nasledné vytvoteni
reintrodukéniho programu se tak jevi jako dal$i logicky krok dopliujici jiz existujici ex-situ a
in-situ koncept ochrany tohoto druhu. Pouzitim jedincti pochéazejicich z volné ptirody odpada
naro¢ny umely odchov a dlouha aklimatiza¢ni piiprava takto odchovanych jedincti pted
vypusténim, predevSim rozvoj antipreda¢niho chovani, které¢ jak dokazuji Carrete & Tella
(2015) chybi jiz v prvni generaci jedinc odchovanych v zajeti a které je pak tfeba dodatecné
opétovné rozvijet (Griffin et al., 2000). Na druhou stranu pouziti jedinct pochazejicich ptivodné
z volné piirody je spojeno s tskalimi, na které tato pionyrska prace poukéazala. Jedna se o nizkou
parovou afinitu u uméle vytvorenych pard, které se po vypusténi rychle rozpadaji a nizkou
fidelitu k vypoustéci lokalité, jejiz pti¢iny nebylo mozné z diivodi limitujicich technologickych
omezeni v podminkéch tropického horského destného lesa hloubéji prostudovat. S neustalym
rozvojem radiotechnologie 1ze vSak ocekavat, ze blizkd budoucnost pomuize zodpovédét
vyvstalé otazky, jako napt. zdali uloveni, prodani a nasledné zrehabilitovani sojkovci dvoubarvi
zustavaji po vypusténi v okoli ¢lovékem zvolené vypoustéci lokality a jsou tedy vhodni pro
reintroduk¢ni program nebo se u nich uplatiiuje tzv. ,,homing*, navrat na domovskou lokalitu,
kde byli uloveni a pouziti takovychto jedinci je tfeba zavrhnout a zaméfit se na uméle

odchované jedince.

5.1 Doporuceni

Pro dal$i vyzkumnou préaci zaméfenou na rozvoj reintrodukéniho programu pro sojkovce
dvoubarvého by bylo vhodné:

e vypoustét pary vzniklé ptirozenou cestou ¢i rodinné hejno

e prodlouzit aklimatiza¢ni dobu ve vypoustéci voliéte

e zabezpeCit dostatecné mnozstvi vyzkumnych pracovnikli zbé&hlych v radio-

telemetrickém sledovani a prodlouzit denni monitorovaci periodu
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Pro zajisténi ochrany druhu a zamezeni poklesu velikosti populace pod kritickou hranici je
nezbytné:
e zefektivnit prosazovani zadkonl na ochranu pfirody a perzekuovani ilegalnich aktivit,
coz je ovsem pln¢ v kompetenci statni spravy Indonésie
e zavést ochranné patrolovani ve vybranych chranénych lokalitach

e zvySeni vefejného povédomi o problematice ilegalniho obchodu s divokymi zvitaty
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