Foto/Photo Miroslav Bobek

Odstavené mlddé luskouna krétkoocasého Sigka ve véku devét mésic
Fully weaned Chinese pangolin pup at the age of nine months
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Do expozice vytvorené v roce 2021 v pavilonu Indonéska dzungle ziskala Zoo Praha 14. dubna 2022 par luskou-
n0 kratkoocasych z Taipei Zoo: samce Guo Bao a samici Run Hou Tang. Obé zvifata se jiz narodila v lidské péci.
Po brezosti v délce sedmi a pll mésice se 2. Unora 2023 samici narodilo prvni mladé luskouna kratkoocasého
na evropském kontinenté. Slo zarovef o prvni mladé luskouna pocaté v Evropé. Odchov prosel nékolika zlomo-
vymi body - pfikrmovanim mladéte v prvnich tydnech Zivota mlé¢nou ndhrazkou pro domaci kocky, necekané
snadnym a brzkym pfechodem na potravu dospélcl a definitivnim oddélenim od matky 17. fijna 2023. Timto
odstavem byl ukoncen vilbec prvni odchov jakéhokoli druhu luskouna v Evropé. V roce 2024 pfesahla hmotnost
odstaveného mladéte 3 kilogramy a bylo ocekavano doporuceni koordinatorky chovu k jeho umisténi, zatimco
matka mladéte byla opét brezi.

Luskouni se na prvni pohled jednoznacné odlisuji od vsech ostatnich savcli - jako jedini maji télo pokryté Supi-
nami. Pi detailnéjsim zkoumani se objevi podobnosti s mravenecniky - dlouhy jazyk specializovany ke sbéru
mravencU a termit(i vybaveny jedinecnymi svaly, které se upinaji az k hrudni kosti, slabé zvykaci svaly, silné drapy,
piedni nohy se silnymi svaly, chybéjici zuby, redukované boltce.

Supiny kryji luskoundim celé télo kromé bficha, spodni strany hlavy, chodidel a vnitfni ¢asti nohou. Jejich
struktura je velmi podobna nehtlm primatd, nikoli Gtvardm vzniklym ze srsti. Chrani luskouny proti predatortim
a pii hrabani nor, omezené také proti mravenciim a termittim. Jejich hmotnost je prekvapivé velka - ¢tvrtina az
tretina vahy téla. Zatimco Supiny asijskych druht maji jednu Spicku, Supiny africkych luskount maji $picky tii. Jsou
citlivé a jejich polohu méze luskoun ménit pomoci koznich sval.

Jedinecny je i jazyk, ktery mé délku od 15 cm u malych stromovych druhti az po 70 cm u nejvétsich pozem-
nich druhd. P¥i pfijmu potravy klouze bezzubou tlamou za pomoci sval(, pficemz jeho pohybu se netcastni jazyl-
ka. Ta mé na rozdil od ostatnich savc(i specilni funkci - pfispiva k posunu mravenct a termitd z jazyka do jicnu.
Jazyk je velmi citlivy na dotyk, ale ma mélo chutovych bunék. Je pokryty hlenem rozséhlych slinnych Zlaz, které za-
sahuji témér k ramendm. K pozirani mravenct a termitd je pfizpsoben i dvoukomorovy Zaludek. Prvni, vétsi ¢ast
slouzi k hromadéni potravy. Druhg, silnosténna ¢ast slouzi k jejimu rozmélnéni, cemuz pomaha i zemina a drobné
kaminky spolykané béhem krmeni. Se ziskavanim potravy jsou spojené i charakteristické svaly na prednich konce-
tinach, které dodavaji jednotlivym prstiim a draptim velkou silu - podobné, jako to maji mravenecnici. Umoznuji
luskoundm otevirat termitisté a mravenisté, hrabat nory a stromovym druh@im Splhat. Ve Splhani se uplatiuje
i svalnaty ocas, chapavy nejen u africkych stromovych, ale i u asijskych pozemnich druhl (Gaubert 2011).

Morfologicka podobnost luskount s mravenecniky a vyhynulou skupinou Palaeanodonta vedla k presvédce-
pfibuznou luskoundim fad Selem a podobnosti luskount s mravenecniky jsou dané pouze konvergentnim vyvo-
jem. Blize pfibuzni luskountim byli vyhynuli Palaeanodonta - hmyzozravi a ziejmé do znacné miry k podzemnimu
Zivotu piizplsobeni savci (Gaudin 2009).

Osm druh( luskount dnes Zije od jizni Afriky po jihovychodni Asii a Ize je rozdélit do tii vyhranénych skupin
na africké pozemni, africké stromové a asijské luskouny. Jejich predky bychom pfitom méli hledat v Evropé, od-
kud se fosilni luskouni rozsifili na africky i asijsky kontinent. Asii dnes obyvaji luskouni rodu Manis. Ze ¢ty done-
dévna zndmych asijskych druhd je luskoun kratkoocasy (Manis pentadactyla) bazélnim druhem rodu a vyvojové
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takzvanou sesterskou skupinou k ostatnim zastupcim rodu - luskounovi tlustoocasému (Manis crassicaudata),
luskounovi ostrovnimu (Manis javanica) a jeho blizce ptibuznému luskounovi palawanskému (Manis culionensis),
ktery byl na druhovou Urover povysen relativné nedavno. Africké druhy se vyrazné déli na dvojici rodd odlisnych
velikosti, morfologii i schopnosti $plhat. Do rodu Phataginus se fadi malé, stromové formy - luskoun dlouhoocasy
(Phataginus tetradactyla) a luskoun bélobfichy (Phataginus tricuspis). Do rodu Smutsia pak velké formy pozem-
ni — luskoun stepni (Smutsia temminckii) a nejvétsi Zijici zastupce, luskoun velky (Smutsia gigantea) (Burgin et al.
2020). Pocet védcim zndmych druhd luskoun( ale neni konecny. V Supinach konfiskovanych v Hongkongu byla
nalezena mitochondridlni DNA, ktera neodpovidala zZddnému ze znamych osmi druhd. Nasledné byly Supiny s ne-
znamou DNA zabaveny i v Jiin-nanu. Jejich morfologie naznacila, ze jde o Supiny asijského druhu. Genomicka
analyza pak prokézala, Ze jde o dosud neznamy devaty druh, ktery se pred péti miliony let oddélil od luskount
ostrovnich a palawanskych. Protoze o ném prakticky nic nevime, ani odkud pfesné pochézi, byl nazvan Manis
mysteria - luskoun tajemny (Gu et al. 2023).

Stav populaci luskount v pfirodé se v tomto stoleti dramaticky zménil. Luskouni jsou povazovani za dileZitou
soucast asijské tradi¢ni mediciny a tim jsou vystaveni zna¢nému loveckému tlaku. Dal$im ddvodem pytlaceni je
fakt, Ze maso luskountl je povazovéano za lahtidku. V sou¢asné dobé jde o nejvice ilegalné obchodovana a preva-
Zena zvitata na planeté. Podle IUCN doslo jen za posledni dekadu k upytlaceni vice nez milionu luskoun( z pfi-
rody. Obchod s luskouny predstavuje az 20 % veskerého nelegalniho obchodu s divokymi zvifaty (IUCN 2024b).
Nepiekvapuje, ze viech osm druhdi je zafazeno v Cerveném seznamu IUCN ve vy33ich stupnich ohrozeni. Luskoun
stepni a dlouhoocasy je veden v kategorii Vulnerable (zranitelny), luskoun bélobfichy, velky a tlustoocasy v kate-
gorii Endangered (ohrozeny) a jihoasijské druhy - luskoun kratkoocasy, palawansky a ostrovni dokonce v nejvyssi
kategorii ohrozeni Critically Endangered (kriticky ohrozeny) (IUCN 2024a).

Vizhledem k tomu, jak malou skupinou druh( luskouni jsou a jak jsou si zdanlivé podobni, je jejich rozmanitost
pfi blizSim pohledu az neuvéfitelna. Jednotlivé druhy luskound Ziji v fadé riznych prostiedi. Nalezneme je v roz-
manitych typech lesa - destném (i sekunddrnim), savanovém, podmaceném, jehli¢natém, listnatém, v porostech
bambust i na savané, a Ziji také na travnatych okrajich lesti. Nékdy Ize luskouny najit i na plantézich, ale vyhybaji
se oblastem s intenzivnim zemédélstvim. Jejich vyskyt je vazan na dostupnost termit(i a mravenct a pfitomnost
zdroje vody. Luskouni Ziji samotaisky a pfevazné nocnim zpUsobem Zivota - az na denniho luskouna dlouhooca-
sého. Pozemni druhy prespévaji pres den v norach, druhy stromové v dutinach. BEhem noci urazi - v zavislosti na
velikosti — od stovek metrl po nékolik kilometrd. Pozemni druhy se pohybuji bud' po vsech Ctyfech s ocasem na
zemi anebo - jako tfeba luskoun stepni - po zadnich s pifednima nohama a ocasem ve vzduchu, takze pfipominaji
malého tyranosaura. Stromové druhy uplatiuji jednak ,pidalkovy” pohyb, jednak vyuzivaji chapavy ocas jako pa-
tou koncetinu. Dokazi se také ovijet ve spiralach kolem kment anebo se jistit ovinutim ocasu okolo vétve. Vesmés
umi plavat, ale pouze luskoun dlouhoocasy, ktery s oblibou obyva podmécené lesy, ma schopnost plavat vinénim
celého téla a ocasu. Kdyz se luskouni citi ohroZeni, staci se vsichni do koule, kterd je kryta Supinami.

Hlavni smysly luskount jsou €ich a sluch. Zvuky vydavaji minimélné, omezuji se na syceni, kdyz se citi ohro-
Zeni. Komunikuji prostfednictvim pachovych znacek, které vyznacuiji teritorium a hraji roli v antagonistickém cho-
vani i v chovani souvisejicim s parenim.

Potravu luskoun(i tvori prakticky vylu¢né termiti a mravenci, kterych zkonzumuji velké mnozstvi - mensi
druhy okolo 300 gram, velké az 2 kilogramy za jednu noc. Velké druhy konzumuji pfilezitostné i dalsi druhy bez-
obratlych. Termiti$té nebo mravenisté navstévuji i nékolik noci za sebou, dokud je zdroj potravy vydatny. Béhem
obdobi nouze dokazi hladovét i nékolik dni a zit z tukovych zasob.

Samci vyhledavaji samice v jejich teritoriich. Pokud jsou samice v fiji, dochézi k pareni - ocasy luskoun( jsou
pfitom omotané okolo sebe. Biezost trva nékolik mésicti a obvykle se rodi jediné mladé. To ma zpocatku mékké
Supiny, ale rodi se jiz s otevienyma ocima. Nepohybuje se samostatné, ale vozi se na matciné ocasu ¢i hibetu.
Pevnou potravu zacind pfijimat po nékolika tydnech. Po nékolika mésicich je mladé samostatné (Gaubert 2011).

Ackoliv jsou luskouni z chovatelského hlediska neobycejné pritazlivi savci, az do tohoto stoleti koncily pokusy
o jejich chov obvykle fiaskem. Vétsinu z pfirody dovezenych luskoun( se nepodafilo prevést na nahradni potra-
vu a brzo hynuli, v mnoha pfipadech také evidentné v disledku neodborné provedeného odchytu a prepravy.
O reprodukci luskoun( a dlouhodobé udrzitelném chovu nemohla byt fe¢. Tyto evidentni netspéchy vedly jesté
vroce 2016 béhem jednani odborné skupiny pro malé savce (Small Mammal TAG) Evropské asociace zoologickych
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Attempts to keep Chinese pangolins in human care were made at Prague Zoo already in the 20" century

zahrad a akvarii (EAZA) v Jihlavé k zavéru, Ze chov luskount nebude pro ¢lenské zoologické zahrady doporucen.
V té dobé se uz ale objevilo v globalnim méfitku nékolik zafizeni, kterd méla s chovem luskoun prvni Gspéchy.
Slo o zoologické zahrady v Tchaj-peji (luskoun kratkoocasy), Singapuru (luskoun ostrovni), Nandankananu v Indii
(luskoun tlustoocasy) a o nékolik zafizeni v USA, mezi nimiz vynikala zejména Brookfield Zoo v Chicagu (luskoun
bélobrichy). VSechny tyto zoologické zahrady dokazaly luskouny nejen dlouhodobé chovat, ale také rozmnozovat.
Prvni vlastovkou v Evropé se stala zoo v Lipsku - v té se sice nepodafila reprodukce, ale v roce 2007 ziskala luskou-
ny kratkoocasé z Tchaj-peje. Samec, ktery v prosinci 2007 pricestoval do Lipska jako dospély, je stale nazivu a je
dnes ziejmé rekordmanem v délce doziti luskouna v lidské péci (ZIMS 2024). Tyto prvni pozitivni zkusenosti vedly
v roce 2019 na jednani v Zahtebu k prehodnoceni stanoviska odbornik{i ze Small Mammal TAG a chovu luskound
v EAZA jiz formalné nic nebrani.

Luskouni jsou vyhranéni potravni specialisté, ktefi se v pfirodé Zivi pouze mravenci a termity. Jsou velmi kon-
zervativni, pokud jde o druh pfijimaného hmyzu: i v rdmci jednoho druhu se rGizné populace Zivi rznymi druhy
mravencU a jen obtizné si zvykaji na druhy jiné.V lidské péci je nahradni krmeni zésadnim problémem chovu lus-
kound, prestoze fada dalsich druhtl se stejnou potravni specializaci - mravenecnici, hrabaci, jezury - ochotné pfi-
jima nahradni potravu ve formé kasi. Toto krmeni je dnes do té miry zavedené, Ze pro tyto druhy existuji komercné
produkované smési od firem specializovanych na vyZzivu zoozvifat, podobné jako pro doméci zvifata. Zdalo by se,
Ze nahradni strava pro luskouny je tim vyfedena, ale neni tomu tak. Ackoli komer¢ni produkty jednoznacné spliuji
nutri¢ni hodnoty potiebné pro vyzivu, luskoundm chutové nevyhovuji. A tak je velkym problémem nahradniho
krmeni luskouna chutnost, nikoli vyZivova hodnota. VV soucasnosti problematiku chutovych preferenci luskount
vyresila zoologicka zahrada v Tchaj-peji, ktera stromové mravence nahradila larvami véelich trubct. Kromé chuti
je ale nutné sledovat i dalsi parametry nabizené potravy, napi. obsah mikroprvkd a balastu v podobé zeminy,
protoze pfi polykani socidlniho hmyzu z hnizd spolknou luskouni v pfirodé i znacné mnozstvi materialu téchto
hnizd a hliny a jejich hospodaieni s latkami obsazenymi v zeminé je proto specifické. | pro fyziologii jejich traveni
a pevnost trusu je zésadni do nahradni potravy pfidavat zeminu, napiiklad ve formé zdravotniho jilu.

73



Foto/Photo Petr Hamernik

Dalsim Uskalim je citlivost luskoun( k prochladnuti a prdvanu. Vzhledem k tomu, Ze fada druht luskount Zije
v prostiedi se zna¢nym kolisanim teplot, je to sice paradoxni, ale redlny problém. S timto aspektem je zapotiebi
pocitat uz od prepravy luskoun(. Proto by méla pieprava probihat vzdy v teplotné pfiznivych obdobich roku. V di-
sledku obav z prochladnuti soucasni evropsti chovatelé ani nemodifikuji teploty expozic béhem roku, pficemz
luskountim kratkoocasym tento zpuisob ziejmé vyhovuje, navzdory realnym proménam teplot v jejich domoviné.

Poslednim zasadnim problémem je reprodukce. V Evropé se od prvnich pokusti o chov luskountl do soucas-
nosti nenarodilo ani jediné mladé luskouna, které by bylo pocato uz v evropském chovu. Navic viechna tii mladata,
ktera se narodila béhem minulého stoleti bfezim samicim importovanym z pfirody, uhynula béhem odchovu nebo
v obdobi odstavu. Prvni luskoun takto narozeny v Evropé byl luskoun stepni v basilejské zoo v roce 1953. Mladé zilo
pouhych 10 dni. Nasledoval luskoun bélobrichy v Koliné nad Rynem v roce 1962 a luskoun tlustoocasy v roce 1967
v Antverpéch, ktery se témér dozil samostatnosti.V roce 1970 jesté doslo k pfed¢asnému porodu mladéte luskouna
kratkoocasého opét v Antverpach (Pfleiderer nepubl.). Ani Uspésné rozmnozeni ale jesté neni Uspésnym odcho-
vem. Narozené mladé luskouna musi prekonat nékolik kritickych obdobi. Prvni je hned po narozeni, kdy musi sami-
ce 0 mladé projevit zajem a mit dostatek matefského mléka. V fadé pfipadu se sice samice o mladé starg, ale objem
kojeni neni z po¢atku dostatecny a je nezbytné mlddé nékolikrat denné odebirat a pfikrmovat uméle ndhrazkou
mléka pro mladata domacich zvifat, kocek nebo pst. Po piekonani této pocatecni faze nasleduje dalsi kriticky bod
v obdobi, kdy mladi luskouni za¢inaji pfechézet z konzumace mateiského mléka na ndhradni potravu. Napfiklad
u luskount kratkoocasych pouze mensina mladat jevi zajem o nahradni krmeni pro dospélé, a aby dokazala prejit
na pifjem kase, je nezbytné jim v pfechodném obdobi ke krmeni podavat v néjaké formé mravence (Lo in litt.).

Prvni luskoun se do prazské zoo dostal jiz v roce 1953. Ze zépisu v registracni karté vyplyv, Ze zvife pficestovalo
z tehdejsiho Leopoldville - dnes Kinshasa - v Kongu a Zilo pouhé dva dny. Na nékolika ¢ernobilych fotografiich
je dokonce zépis ,uhyn v den pfijezdu”. Jednalo se o luskouna dlouhoocasého, kterého do zoo daroval pan Slaby.

Expozice v pavilonu Indonéskd dzungle rekonstruovana pro luskouny krétkoocasé
The exhibit in the Indonesian Jungle house reconstructed for Chinese pangolins
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Luskoun na fotografii je naaranzovany jako zivy, ale jednoznacné byl fotografovan ve chvili, kdy uz byl v agonii.
Hned o dva roky pozdéji ziskala zoo dva luskouny kratkoocasé z Pekingu. Tém se dafilo nepatrné Iépe. Jeden
z nich viak bohuzel po necelych tfrech mésicich unikl. Druhy uhynul po ¢tyfech mésicich a péti dnech. V padesa-
tych letech luskouni krdtkoocasi z Pekingu obohatili kolekci jesté dvakrét. Pfitom hned dva samci, které zoo ziskala
v roce 1956, byli na dlouho drZitelé rekordu v dobé doziti v podminkéach prazské zoologické zahrady. Jeden se
dozil roku a sedmi mésic0, druhy tento interval jesté o mésic prekonal.V roce 1958 probéhl jesté jeden dovoz, ale
luskoun uhynul jiz po jedenécti dnech. V evidenci o ném nezbyly prakticky zadné informace.

Po zhruba desetileté pauze doslo k dalsim dvéma pokusiim o dovoz luskounti v sedmdesatych letech. Ten-
tokrat se jednalo o luskouny ostrovni. Oba dva dovozy probéhly v roce 1971, piicemz vzdy $lo o par poskytnuty
tehdy zndmou obchodni firmou se zvitaty Sensen. Vysledky byly negativni. Luskouni Zili vesmés pouze v fadu dn0.
Oba dovozy probéhly v nevhodném ro¢nim obdobi - v lednu resp. v prosinci, kdy je preprava luskoun, ktefi
jsou nachylni na prochladnuti, velmi riskantni. Posledni pokusy o dovoz luskoun(i v minulém stoleti probéhly
jesté dvakrat v osmdesatych letech. Jeden ze samc pfijel z Vietnamu, oba zoo ziskala od soukromniki - od pana
Larky a pana Radosty. Oba dovozy - vzdy se jednalo o samotného samce luskouna kratkoocasého - viak dopadly
podobné jako v padesatych letech. Tito luskouni se doZili v lidské péci pouze nékolika mésicl — presné 4 mésicli
a 28 dni, resp. 2 mésicti a 29 dni. Od této doby doslo k dalsimu, modernimu zalozeni chovu luskountl v Zoo Praha
az po zhruba tiech desitkach let.

Pro moderni chov luskounl neexistoval v rdmci Zoo Praha vhodny prostor. Bylo nutné jej vybudovat bud
UpIné nové anebo rekonstruovat nékterou ze stavajicich expozic. Po tom, co jsme se rozhodli pro chov asijskych
luskound, se pozornost logicky upfela na stavajici pavilon Indonéska dzungle. Pro informace jsme se obratili na
zoologickou zahradu v Tchaj-peji, odkud méli nasi budouci luskouni pochézet. Dodrzeni know-how bylo i jednou
z podminek pfijezdu luskount a cely projekt byl opakované konzultovan s tamni kuratorkou savci a koordinator-
kou vyzkumu luskount Florou Hsuan-Yi Lo.

Pro luskouny byly zcela nové adaptovany tfi expozice no¢ni ¢asti pavilonu Indonéské dzungle, ve kterych se
dfive nachazeli ovijeci, kaloni a velemysi. Rekonstrukce probihala od 4. srpna do 31. prosince 2021. V prvni fazi
bylo nezbytné odstranit veskeré stavajici vybaveni expozic, véetné umélé skaly z torkretu, ktera tvofila povrch jed-

Foto/Photo Petr Hamernik

Interiér expozice pro luskouny krétkoocasé v pavilonu Indonéskd dzungle
Interior of the exhibit for Chinese pangolins in the Indonesian Jungle house
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notlivych box. Ta se v pribéhu let neosvédcila, protoze jde o povrch, ktery Ize jen obtizné dezinfikovat a v jeho
dutinach se mize ukryvat skodlivy hmyz, napfiklad $vabi. Kromé odstrojeni expozic probihaly i rozsahlé presuny
kabeldze, vedeni vzduchotechniky a vodovodnich rozvodd. Plvodni nezasklend expozice kaloridi dostala zcela
novy vyklad. Interiér jednotlivych expozic pak byl tvofen Uplné od zacétku - vznikaly nové spady podlah, odpady
pro nové budované bazénky, konstrukce postupné dostavaly nové povrchy. Uméla skéla se uplatnila jen na &asti
stén. Zbytek je hladky, dekorovany iluzivni malbou. Nejvétsi komplikaci bylo do expozic umistit vsechno vybaveni
pro luskouny tak, abychom zachovali jeho funkéni vazby, aby bylo uZzivatelsky prijemné pro chovatele, pohledové
pro navstévniky a v neposledni fadé také vyhovovalo luskountim a pfisnym pozadavk(im na jejich chov.

Teplotu a vihkost jednotlivych expozic je mozné ovladat samostatné a ménit parametry v priibéhu dne i roku.
Tim dokazeme vytvaret podobné kolisani teplot jako v prirodé, mezi 15-32 °C. Obvykle je ale teplota prostoru
nastavena na 24-25 °C. Zvlastni vyhfivani ma podlaha umélych nor - i jeji teplota je nastavena na 25 °C. Relativni
vlhkost v expozicich udrzujeme zhruba na 80 %. Jednak kazdy den chovatelé postfikuji stény a substrét v expozici,
jednak jsou pod stropem umistény trysky mizeni, které vihkost udrzuji v pribéhu dne a spousti se automaticky
minimalné ¢tyfikrat. Cely systém ma silnou ventilaci, ktera dokaze v pfipadé potfeby vyménit objem vzduchu
v expozicich az trikrdt za hodinu. Ventilace je spojena s topenim i chlazenim, které udrzuji nastavenou teplotu.
V horkém lété by vzduch privadény ventilaci mohl luskountm ubliZit stejné snadno, jako chladny vzduch v zimé.
Luskouni jsou zaroven velmi citlivi na prdvan, proto jsou vsechny vydechy ventilace umistény na stropé, co nejdal
od zvifat. Zasadni zménou proslo osvétleni expozic. Zustal prevraceny svételny rezim - luskouni jsou prevazné
aktivni za Sera - ale barva no¢niho svétla se zménila z plvodni modré na jantarovou. Dilvod je prosty - kratké
vinové délky svétla (vcetné modré) se uplatiuji béhem slunecniho dne a pouzitim modrého svétla na vytvoreni
nocni faze bychom luskoundm vytvéreli viastné 24hodinovy den. Jantarové svétlo vnimaji podobné jako svétlo
mésicni. Kromé zmény barvy jsme dosahli i toho, Ze rozsvéceni a zhasinani probiha v rezimu pilhodinového Usvi-
tu a soumraku. Denni bilé svétlo zajistuji intenzivni LED svitidla, ktera produkuji fotosynteticky aktivni svétlo, aby
v expozicich mohly rdst rostliny. Poslednim typem svitidel jsou lampy produkujici UVB slozku.

Viybaveni expozic pro luskouny se sklada z nékolika prvkd. Zékladem je vrstva substratu na podlaze, ktera do-
sahuje hloubky zhruba 40 cm. Postupem ¢asu se v ni vytvoril Zivy mikroekosystém. Tvoli ji dievénd borka smicha-
na se suchym opadanym listim, lesni hrabankou a listovkou. Tuto hmotu luskouni i chovatelé denné prevrstvuiji, je
vlh¢enad a postupné ozila od nejriiznéjsich druhli bezobratlych pies houby az po bakterie. Dnes je to Zivy Utvar se
samocisticimi schopnostmi. V substratu jsou zasazeny rostliny, pfevazné zéstupci rodu Ficus (F. maclellandii, F. ben-
galensis, F. retusa, F. religiosa). Kolegové z Tchaj-peje nés varovali, Ze je luskouni znici. Skute¢né v prvnich tydnech
byvaly rostliny rdno povalené a vyhrabané. Chovatelé je vsak trpélivé sazeli zpét a po nékolika tydnech aktivita
luskoun®i smérem k vysadbam ustala. Uloha rostlin je nejen estetickd, ale pomahaji i udrzet klima expozic. Mimo
dosah luskount se pak v expozicich uplatiiuji jemnéjsi druhy - Zumen (Cissus), pepfovnik (Piper), galgan (Alpinia)
a aglaonema (Aglaonema). Aby byly expozice pro luskouny bezpecné, bylo nutno dodrzet nékolik pravidel. Sklony
by nemély byt strmé;jsi nez 30 stupnid, jinak by se po nich luskoun(im obtizné $plhalo. Povrchy stén a podlah musi
byt hladké, aby si luskouni neporanili citlivé bficho a nohy. Stény musi tvofit kvalitni zdivo a beton, jinak hrozi, ze
se do néj prohrabou. A hlavné pokud jsou nékde mezi konstrukcemi Gzké mezery, nesmi byt Sirsi nez 3-5 mm.
V opacném piipadé totiz hrozi, Ze se luskountm do takové mezery zaseknou drapy, coz mize vést k velmi obtizné
[écitelnym poranénim. DuleZity je i tvar jednotlivych dfevénych parkost v expozicich (ve vidlicich se luskouni
mohou zaseknout) a kofent rostlin ¢i pafez( (i tady hrozi zaseknuti - vzhledem k Supinatému télu v takové situaci
luskoun nem(ize jednoduse vycouvat).

Dvé ze tii expozic maji bazének - v pfirodé luskouni vyhledéavaji vodu a dobfe plavou. Nasi luskouni ale ba-
zénky nevyuzivali, a tak jsme nejvétsi bazének vypustili a misto vody do néj umistujeme rizné predméty, kterymi
luskoundim zpestfujeme prostiedi - zejména staré ztrouchnivélé dievo, které luskouni radi rozhrabavaji a hledaji
v ném mravence. Ve dvou expozicich je umisténa uméla nora. Ta umozriuje navstévnikim pozorovat luskouna
v jeho typické spankové pozici, sto¢eného do klubka. Umélé nory maji tfi komory - vstupni, spankovou a uklido-
vou. Luskoun vstupuje horni vstupni komorou, zatimco chovatel ma vlastni pfistup do kazdé komory zvlast. Sklo
je pied norou zdvojené, aby nebyl luskoun pfi spanku rusen. Aby si zejména samice mohla vybrat, kde chce spat
a odchovévat mlédé, jsou kromé umélych nor v expozicich i skryté preklizkové boudicky. Jak nory, tak boudicky
jsou vybavené vystelkou v podobé suchého listi. A kazda ma také vlastni kameru, stejné jako expozice - prostor
kontrolujeme prostfednictvim celkem deseti kamer.

Jednim z hlavnich dlivod ,nechovatelnosti” luskoun(i v zoologickych zahradach byla v minulosti jejich po-
trava. V piirodé se tito Zivocichové Zivi spole¢enskym hmyzem, jako jsou napiiklad mravenci a termiti, k ¢emuz
maji i pfizplsobené télo - predni koncetiny slouzici k rozbijeni a rozhrabavani termitist, potazmo mravenist, dale
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Foto/Photo Petr Hamernik

Chovny samec luskouna krétkoocasého Guo Bao
Guo Bao, the breeding male Chinese pangolin

Chovnd samice luskouna krétkoocasého Run Hou Tang
Run Hou Tang, the breeding female Chinese pangolin




dlouhy jazyk s lepivymi slinami, specifické Supiny, které luskouny chrani pfed pokouséanim od hmyzu, nebo dokon-
ceischopnost uzaviit nozdry a usi pred Gtoky mravenct a termitQ. Tchaj-pejska zoo se pokusila vyvinout ndhrazku

krmeni, ktera bude zvifatdm pIné vyhovovat, jednotlivé ingredience budou vieobecné dostupné a smés bude

vhodna pro chov luskoun( v lidské péci i mimo oblast jejich pfirozeného vyskytu. Toto se povedlo po zhruba dva-
ceti letech vyzkumu. Zaklad této specialni kase tvori vceli larvy, které dopliuje napiiklad susené drozdi, moucni

Cervi, jablko, vapenec a vejce. Dohromady se jedna o 15 rdznych slozek. Piesné slozeni smési nem(zeme zveiejnit,
nebot tchaj-pejska zoo trva na utajeni know-how kvili potencialnimu zneuziti. Komponenty se vazi s presnosti

na desetiny gramu a nasledné se mixuji v mixéru a po dal3ich tficet minut vafi v nerezové misce umisténé v ryzo-
varu, do kterého je nalito odmérené mnozstvi vody. Tim ale cely proces nekonci. Nasledné se uvarena kase chladi
ve vodni lazni a po jejim zchlazeni na pokojovou teplotu mlize za¢it posledni faze, coz je pfimichavani vitaminG

a dalSich slozek na podporu traveni. Pak je kase pfipravend ke krmeni. Celd pfiprava této specidini kase zabere

nasim chovateldim kazdé rano néco pres hodinu, pficemz se zaroven pfipravuje i druha, odpoledni davka krmeni,
uloZena pfi teploté zhruba 5 °C, jelikoz jeji trvanlivost v pokojové teploté je maximalné dvé hodiny. Pied odpoled-
nim krmenim se tedy proces opakuje, pouze v opa¢ném poradi. Kase je umisténa do horké vodni Idzné, aby znovu

doséhla pokojové teploty a vie bylo pfipraveno k ndslednému krmeni. Jednou z hlavnich slozek krmeni jsou vceli
larvy. Na kazdého dospélého luskouna jich do kase pfipada sto gram0. K tomuto Ucelu se pouzivaji larvy vcelich

trubcl, ktefi se ze vcelstev bézné odstranuji jako odpad. Larvy ve spravné velikosti jsou v Ulu pfitomné zhruba
jen tii tydny v roce, na pfelomu dubna a kvétna. V tomto obdobi ndm vcelafi poZzadované ro¢ni mnoZstvi, coz je
prtes sto kilogram0, vyfezou z rameckd, namrazi a pripravi k odvozu do zoo. Luskouni uvaienou kasi ochotné pfi-
jimaji ve specialnich miskach - jde o protihltaci misky pro psy. Pro luskouny (ale i pro nas) maji vyznamnou funkci,
jelikoz na nich zvitata procvicuji svaj dlouhy jazyk a zaroven je zabavi na del$i dobu nez bézna miska, coz ndm
pomaha zejména pfi tréninku k veterindrnim Ukonlim, jako je napfiklad ultrazvukové vysetteni nebo kontrola
drapt prednich koncetin.

Foto/Photo Petr Hamernik

Luskouni dostavaji specidini kasi do protihltacich misek
Chinese pangolins receive a special mash in slow-feed bowls
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Pfikrmovani mladéte luskouna kratkoocasého (stafi 13 dnd)
Feeding the juvenile Chinese pangolin (age of 13 days)

Foto/Photo Miroslav Bobek

Vazeni mldéte luskouna kratkoocasého
Weighing the juvenile Chinese pangolin
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Na pfijezd luskount a na naslednou péci o né jsme se zacali pfipravovat jiz delsi dobu pied jejich pfijezdem. Na
podzim 2021 jsme absolvovali praktické Skoleni u toho ¢asu jediného chovatele luskound v Evropé, kterym je Zoo
Lipsko. Kvili pandemii covidu-19 jsme bohuzel nemohli vyjet na zkusenou do Tchaj-peje, odkud k ndm zvitata
14. dubna 2022 pficestovala. Jednalo se o dvé zvifata z odchovu Taipei Zoo: samce Guo Bao (narozeny 9. dubna
2020) a samici Run Hou Tang (narozena 2. zafi 2017). Par luskount kratkoocasych doprovazela i kuratorka a vete-
rindrni 1ékar z jejich domovské zahrady. Ti s ndmi a s luskouny travili prvni dny po pfijezdu, zkontrolovali expo-
zici z hlediska bezpecnosti zvifat a ucili nase chovatele, jak se zvifaty manipulovat a pracovat pfi veterinarnich
Ukonech. Prace s parem luskount trva kazdy den okolo tfi hodin a je rozdélena do dvou ¢asti, ranni a odpoledni.
Zaciné okolo sedmé hodiny rano kontrolou kamerového zéznamu ve velinu pavilonu. Po této rutinni ¢innosti se
prechazi do zazemi luskoun( v dolni ¢asti pavilonu Indonéska dzungle, kde probiha pfiprava krmeni. Nez se kase
béhem 30 minut uvafi, pfichazi ¢as na uklid expozice a hledani trusu, ktery zvitata zahrabavaji. Probiha kontrola
expozice, méfeni teploty a vlhkosti, Cisténi bazénu a vyména materidlu na hnizdo, coz je v tomto pfipadé suché
listi. Nasleduje ranni krmeni - oproti odpolednimu vydatnéjsi. Dospélci rdno dostavaji 150 g kase, zatimco odpo-
ledne je to pouze 100 g. Toto mnozstvi se samoziejmé mUze dle potieby a vahy dospélcl upravovat, ale to se déje
vzdy postupnym pfiddvanim nebo ubiranim nanejvys 5 g z krmné davky, abychom luskountim nezptisobili travici
potize. Pfi rannim krmeni probiha i pravidelna kontrola koncetin, Supin, popfipadé prostoru pod supinami kvali
moznym zranénim pfi spojovani zvifat nebo poranénim u samice od vozeni mladéte na zédech. Po rannim krmeni
zvitata vétsinou odchézeji spat a zacinaji opét aktivovat okolo jedenacté hodiny, kdy prolézaji expozici, hrabou
a Splhaji po parkosech. Druhd ¢ast péce o luskouny zacina okolo treti hodiny odpoledni, kdy se za¢inad potrava
ohfivat ve vodni lazni na odpoledni krmeni. To probiha vétsinou od pul ¢tvrté, kdy zvifata, podobné jako rano, jiz
Cekaji na svoji davku kase.

Po mésicni karanténé probihalo pomalé seznamovani luskounti pfes seznamovaci mfizku, aby se zvifata nejprve
pachové poznala. Nasledné jsme vyuzili vsech tii box( urcenych pro luskouny s tim, Ze krajni expozice byla vzdy
pro jedno zvite domovska a v prostfednim boxu se obé zvifata obden stfidala. Tento prostor jsme vyuzili pii fi-
nalnim spojeni zvitat, které probéhlo v poloviné ¢ervna. Ihned po spojeni zacal samec jevit o samici velky zajem,
nasledoval ji a Ctyfi dny probihalo intenzivni pafeni. K dalSimu pareni nedochézelo. Dle Udaju z Tchaj-peje Ize
finalné potvrdit graviditu ultrazvukem nejdfive ve ¢tvrtém mésici biezosti. Trénink na tuto veterinarni proceduru
probihal vzdy pfi rannim krmeni, kdy dostavaji luskouni vétsi porci kase. Vyuzili jsme velkého luskouniho apetitu,
aby se samice za miskou postavila na zadni koncetiny a prednimi se oprela o pfipravenou tréninkovou hrazdicku.
V tu chvili nastéval dalsi krok, a tim bylo zvyknout zvife na maceni bficha a nésledny tlak sondou. K tomuto ucelu
nam poslouzila miska s vlaznou vodou a obycejna houbicka na myti nadobi, ktera simulovala tlak sondy. Sedmého
fijna potvrdilo vysetfeni ultrazvukem probihajici biezost. Nasledovala pfiprava na porod a s nim spojena rizika,
jelikoz jsme védéli, ze samice uz v Tchaj-peji dvakrat porodila, ale jen jednou mléddé odchovala. Zaméfili jsme se na
pfipadny umély odchov nebo prikrmovani, pokud by samice neméla o mladé zajem nebo méla nedostatek mléka.
Pro tyto pfipady jsme byli velice ¢asto v kontaktu s kolegy z Tchaj-peje. Bylo tieba pfipravit ndhradni krmeni pro
mladé (jednalo se o ndhrazku mléka pro kocky znacky Royal Canin), spravny dudlik na pfikrmovéni, popfipadé
inkubator, kdyby doslo na umély odchov. BEhem celé brezosti bylo také dal v pravidelnych intervalech provéddéno
vysetieni ultrazvukem. Dali z pravidelnych veterinarnich dkond, které jsme provadéli, byl odbér krve. Odbéry
krve u luskounl provédime v pravidelnych intervalech tii mésicQ. U bfezi samice byl interval zkracen na jeden
mésic z divodu stanoveni hormonalnich hladin. V poslednim mésici biezosti jsme krev odebirali jednou za dva
tydny. Datum porodu bylo dle dostupnych Udajd o biezosti luskound kratkoocasych vypocitano na obdobi od
15. prosince do 15. Unora. V tuto dobu se tym chovateld zmensil na minimum, abychom se samici navazali jesté
uzsi kontakt a aby bylo co nejmensi riziko pfenosu respiracnich chorob.

Po dlouhém cekéni jsme se konecné 2. Ginora 2023 dockali a pfi ranni kontrole kamer jsme méli moznost pozo-
rovat na vlastni oci vilbec prvni mladé luskouna kratkoocasého pocaté a narozené v Evropé. Po zpétné kontrole
zéznamu jsme dohledali, Ze jiz 1. Unora v pozdnich nocnich hodinach byla u samice zjevna zména chovéni. To
se projevovalo pomérné neklidnym spankem, coz neni pro luskouny typické, a v prvnich hodinach rana byly
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Foto/Photo Miroslav Bobek

MIadé luskouna kratkoocasého Siska pfijizdé na ocasu matky
Sikka, the Chinese pangolin pup, riding on her mother’ tail

patrné i stahy. Porod probihal kolem CtyF az péti hodin. V kolik hodin se pfesné mladé narodilo, nebylo mozné
zjistit, jelikoz dle doporuceni dostavala samice velké mnozstvi listi na stavbu hnizda, do kterého nebylo v dobé
porodu UpIné dobre vidét. Samice byla také v jakémsi povoleném klubicku. Nakonec ale okolo ¢tvrté hodiny
ranni bylo u samice vidét v oblasti bficha mladé. Samice si mladé prikladala na bficho k mlé¢nym strukdim, které
jsou umistény mezi pfednimi koncetinami, a také aby mladé chranila. Po kontrole kamer a vyhodnoceni celé
situace jsme se vénovali pravidelné rutinni praci, abychom pokud mozno nenarusili zabéhnuty rezim. Po uklidu
a pripravé krmeni byla proto samice nakrmena jako obvykle a chovatel proved! prvni manipulaci s mladétem,
které samice po dobu krmeni odlozila v boudé. Probéhla kontrola mladéte, pupecniku a zvazeni mladéte -
136 g vcetné pupecniku. lhned po kontrole jsme mladé vratili do hnizda, kam se k nému samice po nakrmeni
vratila a snazila se mladé privést ke struklim, kdy jsme ve findle mohli pozorovat i pokusy mladéte o sani.

Diky kamerovému systému jsme mohli sledovat, jak se samice o své mladé starala. Bylo vidét, Ze je po poro-
du unavena a travi co nejvice ¢asu s mladétem. Z hnizda vychazela pouze na krmeni, pfi kterém jsme méli vzdy
moznost mladé vzit z hnizda a zvazit. Vazeni ze zacatku probihalo na véze s citlivosti na desetinu gramu, v misce
vystlané papirovymi ru¢niky. Kdyz bylo mladé starsi, tak uz vazeni probihalo na plySovém medvédovi. Tim jsme
simulovali jizdu mladéte na ocase matky, aby se ndm na vaze pfili§ nepohybovalo, nebo z ni dokonce neutikalo.
Béhem prvnich kontrol jsme také urcili, Ze se jedna o samici. V pravidelnych, asi dvouhodinovych intervalech jsme
pozorovali, jak mladé prichazi ke strukm a snazi se pit mateiské mléko, coz vzdy trvalo kolem patnécti minut.
MI&dé se pokouselo i 0, Utéky” z hnizda. Pokud samice zjistila, Ze je mladé na cesté pry¢, okamzité se probudila
a snazila se je pfednimi koncetinami zatahnout zpét do hnizda. Pokud to nestihla a mladé vylezlo ven, snaZila se
ho dostat zpét tak, Ze kolem néj obtocila ocas. Po nékolika dnech jsme piestali byt spokojeni s vyvojem hmot-
nosti mladéte. Jeho vaha totiz pomalu klesala, coz jsme ocekavali pouze v dobé tésné po porodu. Stéle jsme vsak
vidéli, Ze samice se o mladé velice dobfe stard a ze se mlddé v pravidelnych intervalech snazi pit materské mléko.
Po komunikaci s tchaj-pejskou zoo jsme zjistili, ze i pfi minulém odchovu mlddéte méla Tang problém s laktaci
a krmenim mladéte. K umélému odchovu jsme vsak chtéli pfistoupit az jako k posledni moznosti. Potfebovali
jsme si urcit rGzné varianty, jak mGzeme mladé prikrmovat a zaroven nenarusit jeho doposud skvéle fungujici
vztah s matkou. Primdrné jsme situaci fesili s kolegy z Taipei Zoo a zarover jsme museli tato doporuceni vztahnout
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k nasim podminkam a aktualni situaci u mladéte. Néktera doporuceni jsme modifikovali a doufali, ze pfikrmovani
nebude potieba pfilis dlouho a Tang se postupné spusti matei'ské mléko.

V pondéli 6. inora vecer, kdy vaha mladéte klesla na hranici sta gram(, jsme se rozhodli, Ze ihned pfistoupime
k umélému dokrmovani mladéte s tim, ze soubézné se budeme snazit stimulovat Tang pomoci lecitinu a dalSich
prostiedkl ke zvyseni laktace. Pfikrmovani mladéte probihalo béhem krmeni samice, aby bylo snazsi jeho ode-
brani z budky. Béhem prikrmovani bylo mladé zabalené v ru¢niku s tim, Ze mélo vzdy venku pfedni koncetiny. Pfi
kazdém krmeni si mladé dudlik pfidrzovalo, popfipadé preslapavalo, jako by stimulovalo mlécné struky. Jeden
z chovateli s veterinaiem vzdy krmil mladé, zatimco druhy se vénoval samici, aby se nevrétila do boudy dfive nez
mladé. Po prvnim nakrmeni jsme mladé vratili do hnizda a prostrednictvim kamer zkontrolovali reakci samice,
kterd pfisla do hnizda, ocichala své mladé a ihned stejné jako predchozi dny se kolem néj obtocila a pfiloZila ho ke
struku. Pfi kazdém dokrmovani bylo nejen dillezité udrzet dospélou samici v klidu a pohodé, abychom nenarusili
pouto matka-mladé, ale také zajistit, aby se mladé dokrmilo sprédvnym mnozstvim nahrazky, aby nebylo preplné-
né, nebo dokonce zahlcené, a mélo stale chut a potiebu sat matefské mléko a tim nadale stimulovat mlécné stru-
ky. Prvni dny probihalo dokrmovani dvakrét za den, a to vzdy v rannich a odpolednich hodinach. To viak nestacilo
k uspokojivému pfirGstku podle tdajl z chovu v Tchaj-peji, a tak jsme se rozhodli pridat tieti dokrmovani béhem
obéda. Béhem tydne zacalo mladé i mezi dokrmovanim pomalu samo pfibirat, coz pro nas bylo znameni, Ze se
matce pomalu zacina ve vétsim mnozstvi spoustét mléko. Po dvou tydnech jsme mohli od umélého dokrmovani
upustit upIné, jelikoz mladé zacalo pribirat na vaze dle oc¢ekavani a mléko od matky jiz plné stacilo. V té dobé jeho
hmotnost pfesahla 190 g.

Béhem prvnich dvou tydn jsme se soustiedili zejména na to, zda mladé viibec pribyva, a na jeho sedmiden-
ni pfirdstek. Od 10. Unora byla kazdy den véaha mladéte vyssi nez den predchozi. Denni prirGstky byly kolisavé,
v prvnim mésici od dvou do tfinacti gram0. Vzdy v rozmezi nékolika dn(i se v nich dal vysledovat jakysi cyklus, kdy
prirlstky stoupaly a pak vyrazné klesly. Nakonec jsme usoudili, Ze to mlize souviset s vyprazdiiovanim mladéte.
Nékolikadenni cyklus vyprazdrovani popisuji néktefi autofi tfeba i u mladat mravenecniké (Durrell 1956).

Ocekavaného tydenniho pfirdstku pres 50 g mladé poprvé doséhlo 16. tnora. V nasledujicich dnech sice
jesté docasné pod tuto hranici kleslo, ale od 26. Unora uz ji trvale pfesahovalo. Od 10. biezna pfekrocily tydenni
prirdstky druhou kvétu - 70 g, stanovenou peclivou metodikou z Tchaj-peje.

Zhruba v péti tydnech jsme poprvé zaznamenali denni priristky vahy vys$si nez 15 g. Mezi patym a Ses-
tym tydnem jsme ale nékolikrat zaznamenali necekany propad piirdstkd vahy mladéte. | tento jev Ize vysvétlit:
14. biezna se mladé nechalo poprvé vyvézt na ocase matky a zacalo aktivovat mimo boudicku, ve které do té doby
prevazné fungovalo. Jezdéni na matciné ocasu se jisté neobeslo bez namahy a vydaje energie, coz se projevilo na
véaze dosud drobného mladéte. Od této chvile jsme prestali sledovat vahu mladéte kazdy den a intervaly mezi va-
Zenim se protéhly na tfi az Ctyfi dny a posléze na cely tyden. Jesté jednou jsme zaznamenali vétsi pokles prirdstkd
v obdobi, kdy se mladé zacalo zajimat o potravu pro dospélé luskouny. To pro zménu ukazuije, jak citlivé je traveni
luskouniho mlédéte a jak se ho dotykaji zmény ve slozeni potravy. Po stabilizaci traveni a pfirGstkd hmotnosti
mladé pokracovalo v rlistu stoupajicim trendem, dokonce tak rychle, ze kolegyné z Tchaj-peje vyjadiovala obavy,
Ze je mladé obézni.

Daldim klicovym momentem ve vyvoji mladéte byl pfechod z matefského mléka na kasi pro dospélce.
U tohoto kroku se dle dat Tchaj-peje uvadi az tretinové mortalita mladat s tim, Ze pouze dvacet procent zvifat
dokéZze z mléka na kasi pfejit pfimo bez mezikroku v podobé krmeni mravenci, popfipadé jejich kuklami, které se
mladatlim podavaji s kasi. Nasledné se mravenci slozka ubira na konto pridavani kase, az mladé piné piejde na
samotnou stravu pro dospélce. V piirodé zfejmé prechod probiha tak, ze mladé jezdi na vypravy za termity, popfi-
padé mravenci na kofeni matcina ocasu, a kdyz samice termitisté nebo mravenisté rozhrabe, hmyz po nizacne lézt
a mladé ho zkousi olizovat z matcinych zad, a tak se u¢i pfijimat potravu. Touto cestou jsme se tedy snazili jit i my
s kasi. Vzdy, kdyz samice vysla na krmeni spole¢né s mladétem, snazili jsme se trochu kase nanést na matcina zada,
popfipadé kolem ¢enichu mladéte. K nasemu prekvapeni mladé zacalo obcasné pomalu kasi olizovat. Poté zacalo
mladé pii krmeni samici pomalu obchazet a ve finale ji napodobovat. PFislo k misce a zacalo pomalu zkouset spo-
le¢né se samici kasi pro dospélce. Devatenactého dubna proto dostalo svoji prvni misku a v ni prvnich pét presné
odvazenych grami kase. V té dobé se jeho hmotnost blizila 870 g. Pfesun na kasovitou stravu byl postupny, pro
spravny vyvoj muselo mit mladé stale snahu pit matei'ské mléko. Mnozstvi kase se postupem casu zvysovalo pod-
le pravidelného vazeni mladéte, abychom vidéli, jestli mladé spravné pfibira, popfipadé zvyseni davky pozastavili.
Pocinaje 23. kvétnem vypuklo u nasich luskount Sestitydenni obdobi nespecifikované infekce dychacich cest.
Infekce se postupné objevila u viech zvifat, nejvyraznéji u samce. Projevovala se snizenou aktivitou az apatii,
nestandardni polohou pfi spanku, nezajmem o potravu a vyraznou tvorbou rymy, kterd zvifatdm tekla z nosu.
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U mladéte doslo k zastaveni vahového pfirlistku. Stav jsme fesili podavanim antibiotik a dalsich Iéciv, injek¢né ¢i
nebulizaci, zvySenim teploty v expozicich a aktivizaci zvifat prochazkami v zazemi pavilonu, protoze jsme zjistili,
Ze tato aktivizace ma pozitivni vliv na jejich zajem o potravu. Lécbu jsme pribézné konzultovali v komunikacni
skupiné veterinaii z celého svéta, kterd zahrnovala Ucastniky z Tchaj-wanu, Jizni Afriky, Vietnamu, USA a Némecka.
Zasadni byly zejména rady kolegli ze zoo v Lipsku, Chicagu a Tchaj-peje. Zatimco u matky s mladétem stav trval
okolo deseti dn0, u samce se protahl az do zacatku cervence a bylo nezbytné ho opakované uspat a dokrmovat
sondou. Toto obdobi ndm poskytlo fadu lekci, jak s luskouny manipulovat, a rozsifilo nase zkusenosti s jejich te-
rapii a anestézii. A také jsme ziskali divéru, ze mame tym sestavajici z chovatelll a veterinaili v Zoo Praha, ale
i kolegu z rlznych Casti svéta, ktefi jsou nam ochotni kdykoli poradit, o néz se da opiit a ktefi dokazou fesit slozité
situace.

V Sestém mésici zivota mladéte jsme u néj registrovali ¢im dal mensi zajem o matefské mléko. Byl to moment,
kdy se mlddé zacalo v krmeni pIné osamostatriovat. Dochazelo i k dal$im zménam chovani mladéte, kdy bylo vidét,
jak se stale ¢astéji vydava samostatné na priizkum expozice a také sousedniho boxu. Dalsim krokem bylo Splhani
po kmenech umisténych v ubikaci. V dokonc¢eném 3estém mésici od narozeni mladéte jsme jiz na kameréch vi-
déli, ze mladé Uplné ztraci zédjem o mateiské mléko a také to, Ze samice prestala byt obezietna ohledné chovani
mladéte.

Posledni klicovy moment odchovu nastal 17. fijna, kdy jsme se definitivné rozhodli mladé oddélit od samice.
Prestoze doporuceni k oddéleni jsme méli jiz v Sesti mésicich, odkladali jsme jej, protoZe matka s dcerou fungo-
valy ve spoleéné expozici zcela harmonicky. Ze je jiz vhodny ¢as a obé samice jsou k tomuto kroku pfipraveny,
jsme odvodili hlavné z kamerovych zaznam(, kde jsme mohli pozorovat, ze mladé uz matku spise obtézuje tim,
Ze se po ni stale snazi 1ézt a vozit se na jejich zadech, i kdyz uz vazi pies dva kilogramy, a také diky pravidelnym
kontroldm kdze samice pod Supinami. Pfi této procedure jsme nasli tii drobné ranky, a to dvé na zédech a jednu
na kofeni ocasu. Ihned nam byla jasna pficina v podobé drapi mladéte. Ranky jsme museli nasledné pozorné kon-
trolovat a oSetfovat, jelikoz vysoka teplota a vlhkost v expozici mohou zapficinit mokvani a nasledny zanét rany.
MI&dé bylo rano oddéleno do krajniho boxu expozice. Mlada samicka byla na tento prostor zvykl, jelikoz ho méla
pfedtim propojeny s hlavni prostfedni expozici, kterou spole¢né s matkou obyvala od narozeni. Po oddéleni byla
na mladéti vidét nejistota a nervozita. Snazilo se prohrabat Subrem zpét do prostredniho boxu, jelikoz tuto cestu
znalo, a $plhalo po kmenech umisténych v expozici. Matce oddéleni mladéte nevadilo a hned po krmeni si $la
lehnout do svého hnizda. Kolem poledne se mladé zklidnilo. Po kratkém lezeni po parkosech v expozici se unavilo
a presunulo ke své boudé, kde mélo pfipravenou hromadu suchého listi a velice zkusené (stejné jako jeho matka)
si do ni nahrabalo celou hromadu, utvofilo velké hnizdo a v ném usnulo. Od oddéleni je mladé plné samostatné ve
svém vlastnim boxu a vazi nyni pres ¢tyfi kilogramy. Nyni jiz jen ¢ekdme, jaké bude doporuceni chovného progra-
mu a jaké bude dal$i budoucnost naseho prvniho odchovaného luskouniho mladéte, samice pojmenované Sidka,
at uz to bude v zoo na evropském kontinentu nebo mimo néj.

Zavérem je tfeba poznamenat, ze v dobé korektur tohoto ¢lanku chovna samice odchovavala dal3i mlade,
opét samicku, narozenou 2. ¢ervence 2024.
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On 14 April 2022, Prague Zoo obtained a pair of Chinese pangolins from Taipei Zoo: a male, Guo Bao, and a fe-
male, Run Hou Tang. They were placed in the Indonesian Jungle house in an exhibit especially made for them in
2021. Both animals had been born in captivity. On 2 February 2023, after a gestation period of seven and a half
months, the female gave birth to the first pangolin ever conceived and born in Europe. The rearing passed several
milestones—feeding the pangolin pup with a milk substitute for domestic cats in the first weeks of its life, the
unexpectedly easy and early transition to adult food, and the definitive separation from its mother on 17 October
2023. This weaning marked the first time that a pangolin of any species had ever been reared in Europe. In 2024,
the weaned pangolin weighed over 3 kilograms and it was expected the breeding coordinator would recommend
a placement, whilst the mother was once again pregnant.

Pholidota, Chinese pangolin, Manis pentadactyla, Prague Zoo, first rearing, Europe

At first glance, pangolins are quite obviously different from all other mammals—they are the only mammals to
have a body covered in scales. A more detailed examination reveals similarities with anteaters: a long tongue spe-
cialised for collecting ants and termites with unique muscles that attach to the sternum, weak chewing muscles,
strong claws, front legs with strong muscles, a lack of teeth, and shrunken auricles.

The pangolin’s scales cover the entire body except the abdomen, the underside of the head, the feet and the
inner part of the legs. Their structure is very similar to the nails of primates, rather than formations made of hair.
The scales protect pangolins from predators and when burrowing. To a limited extent, they also protect against
attacks from ants and termites. They are surprisingly heavy—a quarter to a third of the pangolin's body weight.
While the scales of the Asian species have one tip, those of African pangolins have three tips. They are sensitive,
and the pangolin uses skin muscles to change their position.

The tongue is also unique. It can be 15 cm long in small arboreal species and up to 70 cm in the largest terres-
trial species. During food intake, it slides through the toothless mouth with the help of muscles; the hyoid bone
is not involved in its movement. In contrast to other mammals, the hyoid has a special function—it helps move
ants and termites from the tongue to the oesophagus. The tongue is very sensitive to touch but has few taste
buds. It is covered with mucus from large salivary glands that reach almost to the shoulders. The two-chambered
stomach is also adapted to eating ants and termites. The first, larger part is used to accumulate the food. The
second, thick-walled part serves to grind it up, aided by soil and small stones that are swallowed during feeding.
The characteristic muscles in the forelimbs are also associated with food intake. The muscles mean the individual
fingers and claws are very strong—Ilike that of anteaters. They enable pangolins to open termite and ant mounds,
dig burrows and, for arboreal species, to climb. The muscular tail is also used when climbing. It is used for grasping
by both arboreal African and terrestrial Asian species (Gaubert 2011).

The morphological similarity of pangolins to anteaters and the extinct Palaeanodonta group led to the belief
that they are closely related species. However, molecular biology methods have shown that of the living mammals,
the group most closely related to pangolins is the order Carnivora, and the similarities of pangolins to anteaters
are solely due to convergent evolution. The closest relatives to pangolins were the now extinct Palaenodonta—
mammals that were insectivorous and, most likely, largely adapted to a subterranean life (Gaudin 2009).

There are currently eight species of pangolins living from southern Africa to southeastern Asia. They can be di-
vided into three distinct groups—African terrestrial, African arboreal and Asian pangolins. Their ancestors should
be sought in Europe, from where fossil pangolins spread to the African and Asian continents. Asia is now inhabited

84



by pangolins of the genus Manis. Of the four Asian species known until recently, the Chinese pangolin (Manis pen-
tadactyla) is the basal species of the genus and evolutionarily it is a sister group to the other representatives of the
genus—the Indian pangolin (Manis crassicaudata), the Sunda pangolin (Manis javanica) and the closely related
Philippine pangolin (Manis culionensis), which was recently elevated to a species level.

The African species are clearly divided into two genera that differ in size, morphology and climbing ability.
The genus Phataginus includes the small, arboreal forms—the long-tailed pangolin (Phataginus tetradactyla) and
the tree pangolin (Phataginus tricuspis). The large terrestrial forms are included in the genus Smutsia—the ground
pangolin (Smutsia temminckii) and the largest living representative, the giant pangolin (Smutsia gigantea) (Burgin
et al. 2020). However, the number of pangolin species known to scientists is not finite. Mitochondrial DNA found
in scales seized in Hong Kong did not match any of the eight known species. Since then, scales with unknown DNA
have also been confiscated in Yunnan. Their morphology indicated that they were scales from an Asian species.
Genomic analysis then revealed that it was a ninth species, yet unknown, which separated from the Sunda and
Philippine pangolins 5 million years ago. Because virtually nothing is known about it, nor exactly where it came
from, it was named Manis mysteria—the mystery pangolin (Gu et al. 2023).

The status of pangolin populations in the wild has changed dramatically in this century. Pangolins are consid-
ered to be an important part of Asian traditional medicine, and this means they face considerable pressure from
hunting. Another reason for poaching is that pangolin meat is considered a delicacy. At the moment, they are
the most illegally traded and trafficked animals on the planet. According to the IUCN, the last decade alone saw
over a million pangolins poached from the wild. The trade in pangolins accounts for up to 20 % of all illegal trade
in wildlife (IUCN 2024b). It is no surprise to find all eight species on the IUCN Red List, all listed at higher levels of
threat. The ground and Chinese pangolins are in the Vulnerable category, the tree, giant and Indian pangolins are
in the Endangered category, and the south Asian species—the Chinese, Philippine and Sunda pangolins—are in
the highest category of Critically Endangered (IUCN 2024a).

With regards to just how small a group of species pangolins are and how seemingly similar they are, their
diversity is incredible on closer inspection. Each pangolin species lives in a very different environment. They can
be found in various types of forest—rainforest (including secondary forests), savannah woodland, swamp forest,
both coniferous and deciduous forests, grassy forest edges, bamboo stands, and savannahs. Sometimes it is even
possible to find them in plantations, although they avoid areas of intensive agriculture. Their occurrence is tied to
the availability of termites and ants and the presence of a water source. Pangolins are solitary and predominantly
nocturnal—apart from the diurnal long-tailed pangolin. Terrestrial species sleep in burrows during the day, arbo-
real species in tree cavities. They travel at night—depending on their size—from hundreds of metres to several
kilometres. Terrestrial species move either on all fours with their tail on the ground or, like the ground pangolin,
on their two hind limbs with their forelimbs and tail in the air, reminiscent of a small tyrannosaur. Arboreal species
move using both an “inching” motion as well as by using their prehensile tail as a fifth limb. They can also wrap
themselves around trunks in spirals or use their tail to fasten themselves to a branch by wrapping it around the
branch. They can generally swim, but only the long-tailed pangolin, which favours swamp forest, has the ability to
swim by undulating its entire body and tail. When threatened, all pangolins curl into a scaly ball.

The pangolin’s main senses are smell and hearing. They make very few sounds, limited to hissing when they
feel threatened. They communicate by means of scent that define their territory and play a role in mating and
aggressive behaviour.

Pangolins feed almost exclusively on termites and ants, of which they consume large quantities—smaller
species around 300 grams, large ones up to 2 kilograms in a night. Occasionally, large species consume other
invertebrate species. Pangolins visit termite or ant mounds for several nights in a row as long as the food source
is abundant. During periods of scarcity, they can go without food for several days and live off their fat reserves.

A male seeks out a female in her territory. If she is in heat, mating takes place, during which their tails become
entwined. Gestation lasts several months and usually only one pup is born. At birth, its scales are soft, but its eyes
are open. The young does not move independently; instead, it clings to its mother’s tail or back. It begins to take
solid food after a few weeks, and becomes independent after a few months (Gaubert 2011).
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Although there is no doubt that pangolins are extremely attractive mammals from a keeper’s point of view, until
this century, most attempts at their husbandry ended in failure. Most of the pangolins imported from the wild
would not accept the substitute food and soon perished. In many cases, this was also quite clearly the result
of inexpert capture and transport. There could be no talk of pangolin reproduction or long-term, sustainable
husbandry, as these were virtually non-existent. Even in 2016, during a meeting of the Small Mammal TAG of
the European Association of Zoos and Aquaria (EAZA) in Jihlava, these evident failures led to the conclusion that
pangolin keeping would not be recommended for member zoos.

At that time, however, it emerged on a global level that several facilities had already had their first success-
es with pangolin breeding. These included zoos in Taipei (Chinese pangolin), Singapore (Sunda pangolin), Nan-
dankanan in India (Indian pangolin), and several facilities in the USA, among which Chicago’s Brookfield Zoo (tree
pangolin) stood out. Not only were all these zoos able to keep pangolins, but they also got them to reproduce.
Leipzig Zoo became the first ray of hope in Europe—it obtained Chinese pangolins from Taipei in 2007, although
it failed to reproduce them. The male, which arrived in Leipzig as an adult in December 2007, is still alive and is
now probably the record holder for the life expectancy of a pangolin in captivity (ZIMS 2024). These first positive
experiences led the experts from the Small Mammal TAG to reconsider their position at the 2019 meeting in Za-
greb, and there is now no longer anything formally preventing pangolin keeping in EAZA.

Pangolins are obligate diet specialists, and only eat ants and termites in the wild. They are very conservative
when it comes to the species of insects they eat. Even within a species, different populations feed on different
ant species and find it difficult to get used to another species of ant. In captivity too, a food substitute is a major
problem when breeding pangolins. Many other species with the same dietary specialisation—anteaters, aard-
varks, echidnas—readily accept a food substitute in the form of mash. This is now so established that there are
commercially produced mixes for these species from companies specialising in nutrition for zoo animals, just as it
is for domestic animals. It would seem that the substitute diet for pangolins is thus solved, but this is not the case.

Although these products clearly meet the nutritional values needed, the pangolins don't like how they taste.
Thus, the main problem with substitute feed for pangolins is its palatability, not its nutritional value. Currently, the
issue of the pangolin’s taste preferences has been solved by Taipei Zoo, which replaced tree ants with bee drone
larvae. However, apart from taste, it is necessary to monitor other parameters of the food offered, such as the
content of microelements and ballast in the form of soil. This is because when pangolins ingest social insects from
nests in the wild, they also ingest considerable amounts of material from these nests and soil. The way they deal
with the substances contained in the soil is therefore specific. Even for the physiology of their digestion and the
solidity of their droppings, it is essential to add soil, for example in the form of medicinal clay, to the substitute diet.

Another stumbling block is the pangolins’ sensitivity to the cold and draughts. Given that many pangolin
species live in environments with wide fluctuations in temperature, this seems paradoxical, but it is a very real
problem. This aspect needs to be born in mind when transporting pangolins. Therefore, transport should always
take place at times of the year when temperatures are favourable. Due to these worries about the cold, European
breeders do not even modify the temperatures in the exhibits over the year, which clearly suits the Chinese pan-
golins, despite the real variation in temperatures in their home country.

The last basic issue is reproduction. In Europe, ever since the first attempts to breed pangolins, not a single
pangolin has been born that was conceived within a European facility. Moreover, all three pups born during the
last century to females that were pregnant when imported from the wild have died during rearing or weaning.

The first pangolin born in Europe in this manner was a ground pangolin at Basel Zoo in 1953.The pup lived for
only 10 days. This was followed by a tree pangolin in Cologne in 1962 and an Indian pangolin in Antwerp in 1967,
which almost lived to be independent of its mother. In 1970, a Chinese pangolin was born prematurely, again in
Antwerp (Pfleiderer unpubl.).

However, successful reproduction does not necessarily mean successful rearing. A newborn baby pangolin
pup must overcome several critical periods. The first is immediately after birth, when the female must show in-
terest in the pup and have enough milk. In a number of cases, although the female cares for the cub, the initial
amount of suckling is insufficient, and it is necessary to feed the pup several times a day with artificial milk substi-
tute for baby pets (cats or dogs). Once this initial phase has been overcome, there is another critical point at the
time when the young pup begins to switch from consuming mother’s milk to a substitute food. For example, in
Chinese pangolins, only a minority of the young show interest in adult substitute food, so for them to make the
transition to mash, it is necessary to give them ants in some form to feed on during the transition period (Lo in lit.).
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The first pangolin came to Prague Zoo in 1953. The registration card shows that the animal arrived from the then
Leopoldville, now Kinshasa, in the Congo and lived for just two days. A few black and white photographs even
show the entry “dead on arrival”. It was a long-tailed pangolin donated to the zoo by Mr Slaby. The pangolin in the
photo is arranged as if it was alive, but it was clearly photographed when it was already in agony.

Just two years later, the zoo acquired two Chinese pangolins from Beijing. These fared marginally better. Un-
fortunately, within just three months, one of them escaped. The other died after four months and five days. In the
1950s, Chinese pangolins from Beijing enriched the collection twice more. For many years the two males, which
the zoo obtained in 1956, held the record for surviving in Prague Zoo. One of them lived for one year and seven
months, the other one surpassed this period by one month. In 1958, another pangolin was imported, but it died
after just eleven days. There is practically no information about it left in the records.

After a hiatus of roughly a decade, two more attempts were made to import pangolins in the 1970s. This time,
they were Sunda pangolins. Both imports took place in 1971, each time it was a pair provided by the then well-
known animal trading company Sensen. The results were negative. The pangolins mostly lived for just a few days.
Both imports took place at an unsuitable time of the year—January and December respectively, when transport-
ing pangolins, which are sensitive to the cold, is very risky. The last two attempts to import pangolins in the last
century were made in the 1980s. One of the males came from Vietnam, and the zoo acquired both from private
individuals, Mr Larika and Mr Radosta. However, both imports, always a single male Chinese pangolin, had a simi-
lar fortune to those in the 1950s. These pangolins only lived for a few months in captivity—to be precise, 4 months
and 28 days and 2 months and 29 days respectively. Since then, it has taken about three decades for Prague Zoo
to set up modern breeding methods for pangolins.

Prague Zoo had no suitable space for modern pangolin husbandry. It was necessary to either build a com-
pletely new facility or to reconstruct one of the existing exhibits. After deciding for the Asian pangolins, attention
logically focused on the Indonesian Jungle house. Taipei Zoo was contacted for information, as the pangolins
were to come from there. Adherence to the know-how was one of the conditions for the pangolins’arrival, and
the Taipei mammal curator and coordinator of pangolin research, Flora Hsuan-Yi Lo, was repeatedly consulted
about the entire project.

Three exhibits in the Indonesian Jungle house nocturnal section, which previously housed civets, fruit bats
and cloud rats, were completely newly adapted for the pangolins. The reconstruction took place from 4 August
to 31 December 2021. The first phase required removing all the existing equipment in the displays, including the
artificial rock made of shotcrete that formed the surface of each box. This had not proved successful over the years
asitis a surface that is difficult to disinfect and harmful insects, such as cockroaches, can hide in its cavities. Apart
from removing the display cases, the cabling, air ducts and water pipes all had to be moved. The original open
exhibit for the fruit bats was given a completely new glazing. Each exhibits’ interior was then built from scratch:
floors were given new gradients, waste pipes were installed for the newly built pools, and the structures gradually
received new surfaces. The artificial rock was only used for part of the walls. The rest is smooth, decorated with an
illusory painting. The biggest complication was to place all the equipment for the pangolins into the displays so
that it kept its functional aspects, was user-friendly for the keepers, eye-catching for the visitors and, last but not
least, of course, so it suited the pangolins and the strict requirements for keeping them.

The temperature and humidity of each exhibit can be controlled separately, and the parameters can be
changed throughout the day and year. This makes it possible to create a similar temperature fluctuation as in
nature, between 15-32 °C. Nevertheless, the room temperature is usually set at 24-25 °C. The floor of the artificial
burrows has a special heating system—its temperature is also set to 25 °C. The relative humidity in the exhibits is
set at around 80 %. Every day, the keepers spray the walls and the substrate in the exhibits. In addition, there are
misting nozzles under the ceiling to maintain the humidity during the day, and these are automatically triggered
at least four times a day. The whole system has a powerful ventilation that can replace the air in the exhibits up
to three times per hour if necessary. The ventilation is combined with heating and cooling to keep the set tem-
perature.

In the summer, the hot air brought in by the ventilation could harm the pangolins just as easily as the cold
air in winter. Likewise, pangolins are very sensitive to draughts, so all the ventilation outlets are located on the
ceiling, as far away from the animals as possible. The lighting in the displays has undergone a major change. The
reverse light cycle has remained as the pangolins are mostly active at dusk, but the colour of the night light has
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changed from the original blue to amber. The reason for this is simple. Short wavelengths of light (including blue)
are present on a sunny day, so using blue light to create the night phase would effectively be creating a 24-hour
day for the pangolins. They perceive amber light similarly to moonlight. Apart from the change in colour, the lights
gradually turn on and off over a period of half an hour to mimic the dawn and dusk cycles in nature. The white light
for daylight is provided by intense LED lamps that produce photosynthetically active light to allow plants to grow
in the displays. The last type of lamps produces a UVB component.

The pangolins’ displays are fitted out with several basic elements. The basis is a layer of substrate on the floor,
to a depth of about 40 cm. Over time, it has developed into a living micro-ecosystem. It consists of wood bark,
mixed with dry fallen leaves, wood leaf litter and leaf mould. Every day, the keepers and the pangolins turn over
this material, moisten it and it is gradually revived by a variety of invertebrates, fungi and bacteria. Today, it is
a living, self-cleaning formation.

Plants, mostly from the genus Ficus (F. maclellandii, F. bengalensis, F. retusa, F. religiosa), have been planted in
the substrate. Our colleagues from Taipei warned us that the pangolins would damage them. Indeed, in the first
weeks, the plants used to be knocked over and dug up in the morning. However, the keepers patiently planted
them back, and after a few weeks, the pangolins ceased doing such activities with the plantings. The plants’ role
is not only aesthetic, but they also help maintain the displays’ climate. The more delicate species—shell ginger
(Alpinia zerumbet), Celebes pepper (Piper ornatum), alpinia (Alpinia zerumbet) and Chinese evergreen (Aglaonema
spp.)—are planted beyond the reach of the pangolins.

To make the displays safe for the pangolins, several rules had to be followed. Slopes should not be steeper than
30 degrees, otherwise they are difficult for the pangolins to climb. The surfaces of walls and floors must be smooth
so that the pangolins do not injure their sensitive belly and legs. Walls must be made of good quality masonry and
concrete, otherwise there is the risk they will dig through it. In particular, if there are narrow gaps between structures,
they must be no wider than 3-5 mm. Otherwise, there is a risk that the claws will get stuck in the gap, which can
lead to injuries that are very difficult to treat. The shape of each wooden log in the exhibits is important, since the
pangolins can get stuck in the forks, and the roots of the plants or stumps have to be also chosen carefully since here
too there is a risk of getting stuck; due to its scaly body, the pangolin cannot easily move bacwards if this happens.

Two of the three exhibits have a pool. In the wild, pangolins seek out water and swim well. Our pangolins,
however, did not use the pools, so the largest pool was drained and instead of water, various objects were put
in it to make the pangolin’s habitat more interesting. These included old mouldering wood, which the pangolins
like to dig into and look for ants. Two of the displays have an artificial burrow. This allows visitors to see the pan-
golin in its typical sleeping position, curled up in a ball. The artificial burrows have three chambers: an entrance,
a sleeping chamber and a cleaning chamber. The pangolin enters through the upper entrance chamber, while
the keeper can access each chamber separately. The glass in front of the burrow is double glazed so as to not
disturb the pangolin while sleeping. Apart from the artificial burrows, there are also hidden plywood boxes in the
exhibits, mainly so that the female can choose where she wants to sleep and raise her young. Both the burrows
and the boxes have a lining of dry leaves. Moreover, each also has its own camera, as do the exhibits. The space
is monitored by ten cameras in all.

One of the main reasons pangolins were “unsuitable” for being kept in zoos in the past was their food. In the
wild, these animals feed on social insects such as ants and termites. Their body has evolved for this; front limbs
used for breaking open and raking into termite mounds and anthills, a long tongue with sticky saliva, their unique
scales, which protect them from insect bites, or even the ability to close their nostrils and ears to protect against
ant and termite attacks. Taipei Zoo has attempted to develop a substitute food that would be fully suitable for the
animals, the individual ingredients would be generally available, and the mixture would be suitable for breeding
pangolins in captivity outside of their natural range. This was achieved after roughly twenty years of research. Bee
larvae form the basis of this special mash, which is supplemented by, for example, dried yeast, mealworms, apple,
limestone and eggs. In all, however, there are 15 different ingredients. The mixture’s exact composition cannot be
disclosed, however, as Taipei Zoo insists on keeping the know-how secret due to potential misuse.

The ingredients are weighed with an accuracy of a tenth of a gram, they are then blended in a blender and
cooked for a further thirty minutes in a stainless-steel bowl placed in a rice cooker into which a measured amount
of water is added. But this is not the end of the process. The cooked mash is then cooled in a water bath, and
when it has cooled to room temperature, the final stage can begin, which is the addition of vitamins and other
ingredients to aid digestion. The mash is then ready to be fed. In all, it takes our keepers over an hour to make
this mix each morning, and at the same time, they make a second afternoon feed and store it at around 5 °C, as its
maximum shelf life is two hours at room temperature.
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Prior to the afternoon feed, the process is repeated, but in reverse order. The mash is placed in a hot water
bath to bring it back to room temperature so that everything is ready for the afternoon feed. One of the main
components of the feed is bee larvae. One hundred grams of these go into the mash for each adult pangolin. The
larvae of drones are used as they are normally removed from hives as waste. Larvae of the correct size are only
present in the hive for about three weeks of the year, in late April and early May. During this period, the beekeep-
ers cut the required annual quantity, over 100 kilograms, from the frames, freeze them and get them ready for
transport to the zoo.

The pangolins readily accept the cooked mash in special bowls. These are slow-feed bowls for dogs. They have
an important function for the pangolins (and for us) as they exercise the animals’ long tongues and keep them
entertained for longer periods of time than a normal bowl. This is particularly helpful when training for veterinary
tasks such as ultrasound examination or checking the claws on the forelegs.

The preparations for the arrival of the pangolins and their subsequent care began a long time before their actual
arrival. In the autumn of 2021, practical training was given from the only holder in Europe at that time, Leipzig Zoo.
Unfortunately, due to the covid-19 pandemic, it was not possible to travel to Taipei for hands on experience. The
animals arrived on 14 April 2022. They were two animals from the Taipei Zoo breeding facility: a male, Guo Bao
(born 9 April 2020) and a female, Run Hou Tang (born 2 September 2017).

The pair of Chinese pangolins were accompanied by the curator and a veterinarian from their home zoo. After
their arrival, they spent the first few days with us and the pangolins. They checked the exhibit for animal safety
and taught our keepers how to handle the animals and how to work with them during veterinary procedures.

Working with the pangolin pair takes about three hours each day and is divided into two parts, morning and
afternoon. It starts at around 7 am with a check of the camera footage in the pavilion’s control room. After this
routine activity, it moves to the pangolins' rear facilities in the lower part of the Indonesian Jungle house, where
the feed is prepared.

During the 30 minutes to cook the mash, the display is cleaned and the droppings, which the animals bury,
are collected. The exhibit space is checked, temperature and humidity are measured, the pool is cleaned, and the
nesting material is replaced, which is dry leaves in this case.

This is followed by the morning feed—more substantial compared to the afternoon. Adults receive 150 g of
mash in the morning, but just 100 g in the afternoon. Naturally, this amount can be altered depending on the
needs and weight of the adults, but this is always done by gradually adding or subtracting a maximum of 5 g from
the feeding ration, so as not to cause digestive problems for the pangolins.

During the morning feed, there is also a regular check of the limbs, scales, or the area under the scales for pos-
sible injuries when the animals first meet or injuries to the female from the young on her back. After the morning
feeding, the animals usually go to sleep and start to become active again around 11 am, when they nose around
the exhibit, burrow and climb on the tree branches. The second part of caring for the pangolins begins around
3 pm, when the food begins to warm up in the water bath for the afternoon feed. They are usually fed from half
past three, when, as in the morning, the animals are waiting for their ration of mash.

After a month in quarantine, the animals were slowly introduced to each other through a familiarisation grid,
so that the animals could first get to know each other’s scent. All three boxes designated for the pangolins were
used, with each animal having the outermost exhibit as its home space and the two animals alternating with the
middle box every other day. The middle box was used for the final introduction of the animals, which took place
in mid-June. Immediately after the introduction, the male became very interested in the female, followed her
around and four days of intense mating took place. There was no further mating.

According to the data from Taipei, the earliest that ultrasound can be used to confirm pregnancy is in the
fourth month. Training for this veterinary procedure was always done during the morning feeding, when the
pangolins receive a larger portion of mash. Advantage was taken of the pangolin’s large appetite, so the female
stood on her hind legs behind the bowl and used her forelegs to support herself on a prepared training frame.
At that point, the next step was to get the animal used to wetting the abdomen and the pressure of the probe.
A bowl of lukewarm water and an ordinary dishwashing sponge were used to simulate the probe’s pressure. On
the seventh of October, ultrasound confirmed the pregnancy. This was followed by preparing for the birth and the
risks involved, as we knew that the female had given birth twice in Taipei but had only reared one cub.
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We focused on the possibility of artificial rearing or supplementary feeding, in case the female showed no
interest in the young or had insufficient milk. For these scenarios, we were in frequent contact with our colleagues
from Taipei to gain advice. It was necessary to prepare a substitute food for the pup (Royal Canin milk substitute
for cats was used), the right teat for feeding, and an incubator, in case artificial rearing became necessary. Ultra-
sound scans were also continued at regular intervals throughout the pregnancy. Blood sampling was another of
the regular veterinary procedures performed. The pangolins’ blood is regularly sampled every three months. The
interval was shortened to one month for the pregnant female to determine hormonal levels. In the last month of
pregnancy, blood was taken every two weeks.

The date of parturition was calculated to be between 15 December and 15 February, according to the availa-
ble data on Chinese pangolin pregnancy. At this time, the team of keepers was reduced to a minimum to establish
even closer contact with the female and to minimise the risk of transmitting respiratory diseases.

After a long wait, the pup finally arrived on 2" February 2023. Whilst checking the cameras in the morning, we had
the opportunity to observe with our own eyes the first ever Chinese pangolin pup to be born in Europe. After go-
ing over the footage, it was noted that in the late hours of 1% February there was a clear change in the female's be-
haviour. This was marked by a relatively restless sleep, which is not typical for pangolins, and contractions were
also evident in the first hours of the morning. The birth took around four to five hours. It was not possible to
ascertain exactly when the pup was born, as, following recommendations, the female was given many leaves to
build a nest, so she was not fully visible at the time of birth. The female was also curled up in a sort of loose ball.

In the end, however, at around 4 am, the pup was spotted near the female’s abdominal area. The female was
placing the pup on her belly, both to nurse it from the teats between her forelimbs and to protect it. After check-
ing the cameras and assessing the overall situation, we went about our regular work routine, so as not to disturb
the well-established routine as much as possible. Therefore, after the cleaning and preparing the feed, the female
was fed as usual and the keeper first handled the pup, which the female placed in the box whilst feeding. The pup
and umbilical cord were checked, and the pup was weighed: 136 g, including the umbilical cord. Immediately
after the check, the pup was returned to the nest, where the female returned to it after feeding and tried to bring
it to the teats. Finally, it was possible to observe the pup’s attempts to suckle.

Thanks to the camera system, it was possible to observe how the female took care of her pup. She was visibly
tired after giving birth and spent as much time with the pup as possible, leaving the nest only to feed. During
these moments, we had the opportunity to take the pup out of the nest and weigh it. It was initially weighed on
a scale to a tenth of a gram, in a bowl lined with paper towels. When the pup was older, it was weighed on a teddy
bear to simulate the pup riding on the mother’s tail so that it would not move too much on the scale or even climb
off it. During the first checks it was also determined that it was a female.

It was observed that at regular intervals of about two hours, the pup would come to the teats and try to drink
the mother’s milk. This always lasted about fifteen minutes. The pup also tried to “escape” from the nest. Once the
female discovered that the pup was on its way out, she would immediately wake up and try to pull it back into the
nest with her forelimbs. If she didn't manage to do so and the pup got out, she tried to get it back in by wrapping
her tail around it.

After the first few days of development, the pup’s weight started to raise concerns. It was slowly decreasing,
which was to be expected only in the period immediately after birth. However, it was still evident the female was
taking very good care of the pup and that the pup was trying to drink its mother’s milk at regular intervals.

After communicating with Taipei Zoo, it was revealed that Tang has had a problem with lactation and feeding
the pup during her previous birth. However, artificial feeding was to be used as a last resort. It was necessary to
determine the various options for feeding the pup while not disrupting its hitherto great relationship with its
mother. Primarily, the situation was resolved with our colleagues at Taipei Zoo, but it was also necessary to relate
these recommendations to our conditions and the pup’s actual situation. Some of the recommendations were
modified, and it was hoped that it would not have to be artificially fed for too long and that Tang would gradually
start lactating fully.

On the evening of Monday, 6™ February, when the pup’s weight had fallen to the hundred grams mark, it was
decided to immediately start artificial feeding, while also trying to stimulate Tang with lecithin and other means to
increase lactation. The pup was bottle-fed while the female was eating to make it easier to remove it from the box.
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When feeding, the pup was wrapped in a towel and its forelegs were always out. At each feeding, the pup held the
teat or pawed it as if to stimulate the mammary glands. One of the keepers and the vet always fed the cub while
the other looked after the female to prevent her from returning to the box before the pup had been returned.

After the first feeding, the pup was returned to the nest and the female's reaction was observed using the
cameras. She entered the nest, sniffed her pup and, just as she did the previous day, immediately wrapped herself
around it and put it to the teat. During each feeding, it was important to keep the adult female calm and happy, so
as not to disrupt the mother-pup bond, but also to ensure that the pup was fed the correct amount of substitute
so that it was not overfed or too full and still had the appetite and need to suckle the mother’s milk, thus contin-
uing to stimulate the teats.

For the first days, the pup was fed twice a day, always in the morning and in the afternoon. As this was not
enough to achieve a satisfactory weight gain, according to the data from Taipei, it was decided to add a third feed
during lunch. Within a week, the pup slowly started to gain weight on its own, even between feedings. This was
a sign to us that the mother was slowly starting to lactate in larger quantities. After two weeks, artificial feeding
was stopped altogether, as the pup had started gaining weight as expected and the mother’s milk was now fully
sufficient. At the time it weighed over 190 g.

During the first two weeks, the main focus was on whether the pup was gaining weight at all and on its sev-
en-day growth. From 10 February, each day its weight had been higher than the previous day. Daily gains varied,
ranging from two to thirteen grams in the first month. A kind of cycle could be traced, in which the gains rose and
then fell markedly. This was always over the course of a few days. It was finally concluded that this may well be
related to the pup’s bowel movements. A defecation cycle of several days has been described by some authors, for
example, in juvenile anteaters (Durrell 1956).

The pup first achieved the expected weekly gain of over 50 grams on 16 February. In the days that followed, it
temporarily fell below this threshold, but from 26 February it constantly exceeded it. Since 10 March, weekly gains
exceeded the second quota of 70 grams, set by the careful methodology from Taipei.

Daily weight gains of over 15 g were first recorded at roughly five weeks. However, between the fifth and sixth
week, several unexpected drops in pup weight gains were recorded. This too can be explained: on 14 March, the
pup first started to ride on its mother’s tail and started to be active outside the box. Riding on the mother’s tail was
certainly not without effort and an expenditure of energy, which was reflected in the weight of the still small pup.
From this point on, the pup’s weight was no longer taken every day and the intervals between weighing it were
extended to three to four days and finally to a full week.

Once again, a greater drop in weight gain was noted during the period when the pup showed an interest in
food for adult pangolins. This shows, for a change, how sensitive the pangolin pup’s digestion is and how changes
in food composition affect it. Once digestion and weight gain stabilised, the pup continued to grow at an increas-
ing rate, so fast in fact that a colleague in Taipei expressed her concern that the pup was obese.

Another key moment in the pup’s development was the transition from mother’s milk to adult mash. Accord-
ing to the data from Taipei, this step has had a mortality rate of up to one-third of pups, with only about twenty
percent of animals able to make the transition from milk to mash directly without the intermediate step of feeding
ants or their pupae, which are fed to the pups with the mash. Subsequently, the ant component is reduced in the
mash until the young fully transition to just the adult food.

In the wild, the transition seems to take place by the young going on forays to find termites or ants on the
base of the mother’s tail. When the female digs into a termite or ant mound, the insects start to climb on her and
the young tries to lick them off the mother’s back, thus learning to eat. So that was the route taken with the mash.
Every time the female came out with the pup to feed, some mash was put on the mother's back or around the
pup’s snout.

To our surprise, the pup started to slowly lick the mash from time to time. Then the pup started to slowly walk
around the female while feeding and in the end, it imitated her. It walked to the bowl and slowly started to try
the adult mash with the female. On 19 April, the pup received its first bowl with the first five grams of carefully
weighed mash. At the time, its weight was close to 870 g. The transition to the mash diet was gradual; for proper
development, the pup had to keep trying to suckle. The amount of mash was increased over time depending on
the regular weighing of the pup to ensure the pup was gaining weight properly, or, in contrast, to suspend the
increase in food.

On 23 May, the pangolins suffered a six-week period of an unspecified respiratory infection. The infection
gradually became apparent in all the animals, most markedly in the male. Its symptoms included reduced activity
to apathy, a non-standard sleeping position, a lack of interest in food and pronounced rhinorrhoea that ran from
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the animals’'noses. The pup stopped gaining weight. The situation was dealt with by administering antibiotics and
other medications by injection or nebulisation, increasing the temperature in the exhibits, and activating the ani-
mals by walking them in the back of the pavilion’s rear facilities, as it was found that this activation had a positive
effect on their interest in food.

Treatment was continuously consulted upon via a communication group of veterinarians from around the
world, including participants from Taiwan, South Africa, Vietnam, USA and Germany. The advice from colleagues
in Leipzig, Chicago and Taipei Zoo was particularly useful. While the condition lasted around ten days for the
mother and pup, the male’s condition went on into early July and required repeated sedation and tube feeding.
This period provided us with a lot of experience in handling the pangolins and expanded our experience with
therapy and anaesthesia for them. We have also gained confidence that Prague Zoo has a team of keepers and
veterinarians, as well as colleagues from different parts of the world, who are willing to give us advice at any time,
who can be relied upon and who can resolve complicated situations.

It was noted that in the sixth month of the pup’s life it showed less and less interest in the mother’s milk. It
was the moment when the pup started to be fully independent when feeding. There were other changes in the
pup’s behaviour too, as it was seen to increasingly venture out on its own to explore the exhibit and the neigh-
bouring box. The next step was climbing on the trunks placed in the enclosure. By the end of the sixth month
since the pup’s birth, the cameras showed that the pup was completely losing interest in the mother’s milk and
that the female was no longer so concerned about the pup’s behaviour.

The last key moment of rearing the pup was on 17 October, when it was finally decided to separate the pup
from the female. Despite the recommendation to separate at six months, it was delayed because mother and
daughter were living quite harmoniously together in the exhibit. That the time was right and both females were
ready for this step, was mainly deduced from the camera footage. It was observed that the cub was already both-
ering the mother by still trying to climb and ride on her back, even though it already weighed over two kilograms.
This conclusion was also supported by regular checks of the female’s skin under the scales.

During this procedure three small wounds were found, two on the back and one at the base of the tail. It was
immediately apparent that they were caused by the pup’s claws. The wounds had to be carefully checked and
treated afterwards, as the high temperature and humidity in the exhibit can cause the wound to suppurate and
subsequently become inflamed.

The juvenile was separated in the morning and placed in the exhibit’s outermost box. The young female was
used to this area, as she had previously associated it with the main central exhibit, which she and her mother had
occupied since birth. After the separation, the juvenile was clearly uncertain and uneasy. It tried to claw through
the sliding door back to the central box, as it knew this way, and it climbed on the logs placed in the exhibit. The
mother did not mind the separation and went to lie down in her nest immediately after feeding. The juvenile
calmed down around noon. After a short climb on the tree trunks in the exhibit, it got tired and moved to its box
where it had a pile of dry leaves ready and very expertly (like its mother) raked the whole pile, formed a large nest
and fell asleep in it.

Since the separation, the juvenile is fully independent in its own box and now weighs over four kilograms.
Now we are simply waiting to see what the breeding programme will recommend and what the future holds for
our first successfully reared pangolin pup, a female named Siska (Cone), whether it will be in a zoo on the Euro-
pean continent or outside.

In conclusion, it should be noted that at the time of proofreading this article, the breeding female was raising
another pup, once again a female, born on 2" July 2024.
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Aby Si¥ka ziistala pfi vézeni alespoi trochu v klidu, vystfidalo se béhem odchovu nékolik, ndhradnich” matek
In order to keep Siska (Cone) at least a little calm during weighing, several “surrogate” mothers changed during the rearing
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