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PAPRSKOPLOUTVI

5.1 ACTINOPTERYGI — PAPRSKOPLOUTVI

ACTINOPTERYGII — PAPRSKOPLOUTVI

Trida paprskoploutvi {Actinopterygii;, jejiz zastupci se nazyvaji
obecné ryby, je nejpocetnéjsi tiidou obratlovcu. V soucasnosti se
v této tiidé rozeznava kolem 45 fadu a néco pres 28 000 druhu.
V pivodni fauné CR byl zastoupen jen zlomek tohoto poctu druha,
celkem 35. Z toho nekteré druhy jsou dnes u nds vymizele. Jed-
nd se vétsinou o tazne anadromni druhy, Zijici v dospélosti v mofi
a rozmnozujici sc ve sladkych vodach. Cast 7 nich s¢ i v minulosti
u nas vyskytovala jen velmi vzaend. Jde o platyze bradavicnatého
Platichthys flesus (Linnacus, 1758), placku pomotanskou Alosa alo-
sa (Linnaeus, 1758), vyzu velkou Huso huso (Linnaeus, 1758), jese-
tera velkého Acipenser sturio (Linnaeus, 1758) a siha Coregonus
lavaretus (Linnaeus, 1758). [Nékterymi autory je tento sih uvaden
jako Coregonus oxyrhynchus. Podle nejnovejsi revize byl véak pravy
Coregonus oxyrhynchus rozsiten jen v jizni Anglii a v povodi fek
Ryn, Meuse a Schelde a je povazovén za vyhynuly'®. | Nejvyznam-
n&jéi tazny druh z Gzemi CR byl losos obecny Salmo salar Linnaeus,
1758. V soucasnosti se losos opét na izemi CR vysazuje v ramci
reintrodukeniho programu a vraceji se ji7 prvni dospelé rvby'8,

Z netaznych druhu je jako vymizely druh v ramei CR hodnoce-
na plotice leskla Rutilus pigus (L acepéde, 1804), ktera se vzacné
vyskytovala v dolni ¢asti povodi Moravy a Dyje!”, a také hlavat-
ka podunajska Hucho hucho(Linnaeus, 1758), ktera je dnes i v oblas-
ti svého puvodniho vyskytu v povodi Dunaje 7avisla na vysazovani
nasad'® a je hodnocena jako reintrodukovana.

V soucasnosti se tedy na uzemi CR vyskytuje ve volné piirods
49 druhu ryb, hodnocenych jako puivodni alespon pro jedno 7 umo-
fi, do kterych spada dzemi CR. Zcela pfesné stanovit pocet druhu,
které jsou pro uzemi CR 7 jakéhokoliv hlediska nepavodni je velmi
slozité. [e treba rozdélit tuto skupinu do nékolika kategorir.

Prvni kdtegorii, kde jde o exoticke druhy, zamérem jejich? introduk-
ce bylo obohaceni nasi ichtyofauny o novy druh vyuzitelny hos-
podafsky ¢i 7 hlediska sportovniho rybolovu, je pomérné snadne
identifikovat. Do této skupiny je tieba zapocitat i druhy, u nich7
bylo provedeno pokusné vysazeni s cilem vyhodnotit jejich schop-
nost aklimatizace pro pfipadné sirsi vyuziti. )Jde o nasledujici druhy,
které jsou podrobnéji zpracovany ve formé iact-sheets: sumecek
americky Ameiurus nebulosus (LeSueur, 1819), sumecek teckovany
Ictalurus punctatus (Rafinesque, 1818), tolstolobec pestry Aristich-
thys nobilis (Richardson, 1844), tolstolobik bily Hypophthalmich-
thys molitrix (Valenciennes, 1844), amur bily Ctenopharyngodon
idella (Valenciennes, 1844), kaprovec velkousty Ictiobus cyprinellus
(Valenciennes, 1844), hadohlavec skvrnity Channa argus (Cantor,
1842), sih peled Coregonus peled (Gmelin, 1789), sih severni Core-
gonus maraena (Bloch, 1779), sih omul Coregonus autumnalis mig-
ratorius (Georgi, 1775), sih maly Coregonus albula (Linnaeus, 1758),
lipan severni Thymallus arcticus baicalensis (Dybowski, 1874), siven
obrovsky Salvelinus namaycush (Walbaum, 1792), siven arkticky Sal-
velinus alpinus (Linnaeus, 1758), siven americky Salvelinus fontinalis
(Mitchill, 1814), pstruh duhovy Oncorhynchus mykiss (Walbaum,
1792), okounek pstruhovy Micropterus salmoides Lacépede, 1803
a okounek terny Micropterus dolomieu Lacépede, 1803.

Druhou jasnou kategorii jsou exoticke druhy, které byly zavleceny
na nase uzemi nezamérné, napt. s nasadou hospodarsky cennych
nepavodnich druhu, nebo se k ndm rozsirily viastni silou 7 pfileh-
lych oblasti vyskytu. Jsou to karas stiibtity Carassius ,gibelio’, karas
ginbuna Carassius langsdorfii Temminck & Schlegel, 1846, hrouzek
Romanogobio belingi (Slastenenko, 1934), stievlicka vychodni Pseu-
dorasbora parva (Temminck & Schlegel, 1846) a slune¢nice pestra
Lepomis gibbosus (Linnaeus, 1758). Pro tyto druhy jsou vypracovany
fact-sheety. Do této kategoric patit i sumecek ¢erny Ameiurus melas
(Rafincsque, 1820) a slunccnice 7elend Lepomis cyanellus Rafines-
que, 1819 (viz nize).

Treti kategoric je tvofena druhy vypustenymi do pFirody akvaris-
ty. Zde ma smysl zminit se pouze o koljuice tfiostné Gasterosteus
aculeatus Linnacus, 17538, 7pracovancé ve formé fact-sheetu. Dale
u nés byl 7 volnych vod zaznamenan ulovek blize neuréenych dru-
hu jihoamerickych pirani. V roce 1998 v Odfe u Ostavy'? a v roce
2003 ve slepém rameni Orlice v Hradci Kralové?2. V Praze ve Vitavé
byl uloven jihoamericky panceini¢ek kropenaty Megalechis thora-
cata (Valenciennes, 1840)'%. V techto pripadech se jedna evident-
né o vypusténi nechténych jedincu 7 akvarijnich chovu, ktefi by
v nasich podminkach neméli sanci prezit zimni obdobi. Pokud by se
mély vzit v uvahu vsechny druhy chované v akvariich, byl by vycet
neptvodnich druht nalézajicich se na dzemi CR velmi obsahly.
Nékteré druhy, pochazejici 7 mirnych oblasti, by viak potencialné
v nasi piirod¢ mohly minimaln¢ dlouhodob¢ pfezivat, pFipadné se
i etablovat. Jakékoliv vypousteni akvarijnich ryb je tedy nutno hod-
notit jako nepripustné a4 potencidlné rizikove.

Ctvrtou kategorii je nékolik druhu, ktere byly odchovany v piirod-
nich podminkach, ale nejsou dal$i zpravy o jejich osudu. Sem patii
okounek skalni Ambloplites rupestris (Rafinesque, 1817), slune¢nice
usata Lepomis auritus {Linnaeus, 1758) a okounek démantovy Apo-
motis obesus gloriolus (viz nize).

Patou kategorii jsou druhy, které se chovaji v akvakulture a dosud se
do volné pfirody, veetné intenzivnéjsiho chovu v rybnicich, nedo-
staly. Z téchto druhu je pouze amur cerny Mylopharyngodon piceus
(Richardson, 1846) zpracovdn podrobngji ve formé fact-sheetu, pro-
toze ji7 prosel introdukeni komisi CR s kladnym doporuéenim'® a ma
potencidl vyrazn¢ pusobit na pavodni druhy, konkrétng plze, jimiz
se zivi. Dalsimi druhy chovanymi v akvakultufe jsou kaprovec ¢erny
Ictiobus niger (Rafinesque, 1819), kefickovec jihoafricky Clarias gari-
epinus (Burchell, 1822), tlamoun nilsky Oreochromis niloticus (Lin-
naeus, 1758), jeseter sibifsky Acipenser baerii Brandt, 1869, jeseter
hvezdnaty Acipenser stellatus Pallas, 1771, jeseter hladky Acipenser
nudiventris Lovetzky, 1828, jeseter rusky Acipenser gueldenstaedtii
Brandt & Ratzeburg, 1833, jeseter maly Acipenser ruthenus Linnaeus,
1758, vyza velka Huso huso (Linnaeus, 1758) a veslonos americky
Polyodon spathula (Walbaum, 1792). Viz nize.

Sestou kategorii jsou druhy, které jsou na uzemi CR puvodni, ale
vyskytovaly se jen v nékterém ze tfech umoti a byli vysazeni do
dalsich umofi. Jde o ostroretku stehovavou Chondrostoma nasus
(Linnaeus, 1758) a hlavatku podunajskou Hucho hucho (Linnaeus,
1758). Do této skupiny je tieba zafadit i uhofe Ficniho Anguil-
la anguilla Linnaeus, 1758, i kdyz existuji pochybnosti o jeho nepu-
vodnosti v dunajském systému'? a kapra obecného Cyprinus carpio
Linnaeus, 1758, u néj7 je situace jesté podstatné komplikovanéjsi,
protoZe neni jasné, zda je vibec puavodni v Dunaji, i kdyz je odsud
bésné jako pavodni druh uvadeén'. Viechny tyto druhy jsou zpra-
cované podrobneé ve fact-sheetech. Zde je tfeba zminit, 7e existu-
ji vazné pochybnosti o pavodnosti candata obeeného v labském
povodi jako celku nebo prinejmensim na Gzemi CR2 35, V Némecku
je vsak povazovan v lahském systemu 7a puvodni druh®>.

Posledni skupinou jsou druhy, o nichz existuji literarni reference,
vesmeés velmi strucné, a neni prakticky sance zjistit podrobnosti,
protoze chybi jakykoliv dokladovy materidl. Jedna se ¢asto o druhy,
jejichz taxonomicky status je nejasny. Vsechny tyto druhy patii do
Celedi lososovitych (Salmonidae), konkrétné o druhy rodu Salmo,
Oncorhynchus a Coregonus zminéné nize.

Presné urcit pocet exotickych druhu je slozité. Napfiklad neni jasné,
zda je kapr obecny vubec pavodni v Evropé. Dale je slozité posu-
zovat jesctery, ktefl se puvodné vyskytuji v Dunaji. Nektere druhy
jeseteru byli v minulosti uloveny i v ceské ¢asti povodi Dunaje (jese-
ter maly, vyza velke). Dalst jsou viak znamy jen ze Slovenska. Piesto
jsou zde kapr i dunaisl‘\'é druhy jeseterd hodnoceny jako nepuvodni
druhy jen pro povodi Labe a Odry. Do celkovych pocta nejsou zahr-
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nuty akvarijni druhy (pirani, panccéini¢ek kropenaty). Celkem se tedy
u nas konaly pokusy s introdukcr ¢i chovem vice ne7 51-32 druhu
ryb. Z nich 9 je alespon pro ¢ast uzemi, ¢i prilehlou geografickou
oblast, puvodni a jsou klasifikovani jako ptenesené druhy. Zbytek
jsou druhy exotické, pochazejici ze Severni Ameriky, Afriky, Asie
a Evropy. Z tohoto velmi vysokého poctu se viak v CR etablova-
lo jen 12 druht a pouze dva, karas stiibfity a strevlicka vychodni,
jsou bézne. Ostatni se etablovaly jen lokalné a ve vétsing oblasti
vyskytu jsou zavislé na vysazovani. Jde o sivena amerického, pstru-
ha duhového, siha severniho, siha peled, slunecnici pestrou, sumec-
ka amerického, kapra obecného, ostroretku stéhovavou a koljusku
triostnou. U hrouzka Romanogobio belingi neni jasné, jak se bude
jeho populace dale vyvijet, ale je poc¢itan mezi etablované druhy.
Dalsich Sest druht je aklimatizovédno, ale pIné zdvisi na vysazovani
(hlavatka podunajska, amur bily, tolstolobik bily, tolstolobec pes-
try, okounck pstruhovy a dhot #i¢ni). Celkem 12 drubd se chova
v akvakulture a jen vzacné uniknou do volné prirody. Dva druhy,
karase ginbunu a slunecnici zelenou neni mozné spolehlivé vyhod-
notit a sumecek cerny dosud nebyl prokazatelné zdokumentovan.
Ostatni druhy vymizely.

Je tieba zminit se o druzich, které se na nasem uzemi objevily az
v soucasnosti, alc neni vylouceno, 7¢ se na dzemi CR mohly ojedi-
nele vyskytovat jiz diive. Jde vesmés o druhy rozsifené v dunajském
povod, jejichz vyskyt u nas se poprvé podatilo prokazat a7z relativné
nedavno. Jde o hlavacku mramorovanou Proterorhinus marmoratus
(Pallas, 1914), 7jiStcnou u nds poprve v roce 1994 v horni Musov-
ské zdrzi VD Nové Mlyny3? V soucasnosti se ji7z siroce vyskytuje
v povodi Dyje a také dolni Morave?!- 6. 0. 5153 v/ roce 1996 byl
poprvé na tizemi CR v dolnim toku Moravy 7jistén jezdik dunajsky
Gymnocephalus baloni Hol¢ik & Henscl, 197424,V soucasnosti s¢
vyskytuje v dolnim toku Moravy, Dyje a Kyjovky3®. V roce 1992 byl
poprvé na dzemi CR v dolnim toku Dyje zjistén candat vychodni
Sander volgensis (Gmelin 1789). V soucasnosti se vyskytuje v dol-
nim toku Moravy, Dyje a Kyjovky’®. Protoze jde o druhy, které se
vyskytuji v prilehlé oblasti povodi Dunaje, nejsou tyto druhy hodno-
ceny jako nepuvodni. Je mo#né, 7e se na izemi CR mohly ojedinéle
vyskytovat ji7 dfive, ale nebyly rozpoznany.

Kromeé vyse uvedenych druha se v soucasnosti §ii pfirozené Duna-
jem nékolik druhu hlavacu, ktefi se ji7 stali souc¢asti ichtyofauny slo-
venské ¢asti Dunaje. Jde o hlavace Kesslerova Neogobius kessleri
(Giinther, 1861), ktery byl na Slovensku poprvé zjistén v roce 199746,
hlavace dnésterského Neogobius gymnotrachelus (Kessler, 1857)
poprvé zaznamenaného na Slovensku v roce 199977, hlavace Fic-
niho Neogobius fluviatilis (Pallas, 1814) poprvé zaznamenaného
na Slovensku v roce 2001% a hlavace ¢ernoustého Neogobius me-
lanostomus (Pallas, 1814) poprvé zaznamenaného na Slovensku v ro-
ce 200348, ktefr by se mohli roz3ifit i na nase Gzemi, do dolniho toku
Moravy a Dyje.

Na zdver je tieba zminit nebezpedi, klere vyplyva pro nase populda-
ce puvocdnich druhu ryb z prevoza rvb 7 povodi do povodi. Uzemi
CR je rozdéleno do tii pavodné nekomunikujicich oblasti: umo#i
Cerného, Baltického a Severniho mote. | kdyZ k oddéleni techto
oblasti doslo v podstat¢ a7 v postglacidlni dobe, vytvorila se ji7
ur¢itd mezipopulacni geneticka diverzita. Pokud se prevdzi ryby
nekontrolované z povodi do povodi, mize dochdzet ke snizovani
genetické diverzity. jako exemplarni piiklad |ze uvést pstruha obec-
ného Salmo trutta Linnacus, 1758, u ncho? existuje v ramci Evropy
nekolik evoluénich linii, které jsou geneticky dobfe odlisitelné*?.
S piesuny pstruha se zacalo jiz velmi davno a dnes je prakticky
nemozné u nas najit pavodni neprokiizené populace®”. Navic se
k nam zacali dovazet i pstruzi 7 ldlie, kteti patéi k dalsi evolucni
linii, ktera je pro nase uzemi nepuvodni?”.

DRUHOVE POZNAMKY

Acipenser baerii Brandt, 1869 — jeseter sibitsky Druh puvo-
dem ze Sibite, ktery k ndm byl poprvé dovezen v roce 1982'.
Dale bylo v roce 1995 dovezeno 80 000 jiker a v roce 1996 dal-
sich 100 000 jiker, ktere byly vylihnuty v Mydlovdrech (rybafstvi
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Hlubhoka nad Vitavou a. s., kv. 6952)*. Zde se také stale jeseter
sibitsky chovd. Krome toho se jeho chovem zabyva i MO MRS
v Namesti nad Oslavou a rybarstvi Pohorelice??. Byl vysazen i do
rybniku u Jevan u Kostelce nad Cernymi lesy (kv. 60541 a do rybniku
u vsi Rodvinov u Jindfichova Hradce tkv. 6856)**. Je to potencional-
ni kandidat na vysazovani do volnych vod, u ného? sc predpoklada
ptezivani bez ptirozené reprodukce’.

Acipenser gueldenstaedtii Brandt & Ratzeburg, 1833 - jeseter rusky
Puvodni druh v povodi Dunaje, ktery u nas nebyl nikcdy dolozen'®.
V roce 1996 k nam bylo dovezeno 100 000 jiker tohoto druhu puvo-
dem z Krasnodaru v Rusku*}. Druh je chovan v Mydlovarech (rybar-
stvi Hluboka nad Vltavou a. s., kv. 6952)+.

Acipenser nudiventris Lovetzky, 1828 - jeseter hladky Puvodni
druh v povodi Dunaje, ktery u nds nebyl nikdy dolozen'®. V roce
1994 k nam byly dovezeny jikry tohoto druhu, ktery je udajné cho-
van v akvakultuie!®. Prokes et al. *4 vsak tento druh mezi akvakul-
turné chovanymi jesetery neuvadéji.

Acipenser ruthenus Linnaeus, 1758 — jeseter maly Puvodni druh
v CR v povodi Dunaje. O pokusech s chovem tohoto druhu v Cechach
se zapocalo ji7 na konci 19. stoleti na Treborisku®. O vysledku vsak
nejsou daldi informace. V letech 1935 a 1949-1953 hyly pokusy opa-
kovany, nejdfive opét na Trebonsku, nasledné i ve Velkem Mezifici
a v Kfizanove (kv. 6662)2% 29 Dnes je uméle rozmnozovan a chovan
prilezitostné v akvakultufe, napf. v Mydlovarech (kv. 6952)*. Ob¢as
unikne do volnych vod, viz napt. ulovek 7 Orliku v roce 19994 Iden-
tifikace jesetera malého je ztizena, protoze se chova také krizenec
s vyzou velkou. le morné, 7e v nékterych piipadech je v chovech
nebo dlovcich pravé tento kiizenec, zvany béstert8,

Acipenser stellatus Pallas, 1771 - jeseter hvézdnaty Puvodni druh
v povodi Dunaje, ktery u nas nebyl nikdy dolozen'8. V roce 1994
k nam bylo dovezeno 320 000 jiker tohoto druhu puvodem od ryb
7 Volhy u Astrachané"®. Prokes et al. ** vsak udavaji, ze bylo dove-
7eno jen 32 000 jiker. Druh je chovan v Mydlovarech (rybafstvi tlu-
hoka nad Vltavou a. s., kv. 6952)%8,

Ambloplites rupestris (Rafinesque, 1817) — okounek skalni ze Sever-
ni Ameriky byl rozmnozen v lipchanskych rybnicich ve vychodnich
Cechach (kv. ?). Slo o ryby, ktere se k nam dostaly 7 importu 7 Virgi-
nie pres Nemecko'!. Existuji viak jesté starsi zminky o chovu okoun-
ka skalniho. Na 7acatku 90. let 19. stoleti byl okounck skalni chovan
v Tteboni, ale datilo se mu hufe ne7 okounkovi pstruhovému’ 7.
Tento druh u nas vymizel pravdépodobné do roku 191418,

Ameiurus melas (Rafinesque, 1820) - sumecek €erny Nalez seve-
roamerického sumeck éerného 7 uzemi CR dosud neby! publiko-
van, ale existuji zpravy o vyskytu neurcenych sumecku v Lomnici
nad Luznict a v Hodoning, davandé do souvislosti s importem ryb
7 Madarska a Italie?, kde se tento druh vyskytuje. Navic je sumecek
cerny rozsifen v Dunaji v okoli Bratislavy a7 po usti Moravy?' a je
mozné, ze k nam velmi brzy pronikne nebo jiz pronikl prirozenou
migraci do dolniho toku Moravy a Dyje.

Clarias gariepinus (Burchell, 1822) - kefickovec jihoafricky Afric-
ky druh sumce, kiery k nam byl poprvé importovan ke komercnim
ucelum v roce 1986. Chova se v oteplené vodeé. V rybarském zari-
zeni v Jeseniku (RANTEP) se kalkuluje s odbytem az 18 tun tohoto
druhu roéngé’d.

Coregonus sp. - sih Fri¢ & Vavra'® piéi o vysazeni 5 000 marén do
Cerného jezera na Sumave (kv. 6845). Na strane 20 je uveden druh
Coregonus wartmanni, na stran¢ 57 vsak jmenuji Coregonus marae-
na. Jde tedy o rozporuplny udaj. Nejzajimavejsi je sdéleni 7 roku
1889, ze Coregonus wartmanni dobie prospiva na Tfeborisku®. Kro-
mé toho provadél Susta pokusy o introdukci i s nékterym 7 americ-
kych siha* 4 54 Anonymus®* uvadi, ze Susta ohdrzel 20 000 jiker
americké marény. Protoze nejsou k dispozici dal3i udaje ani se ne-
dochoval 7adny dokladovy material, nelze urcit, o jaky druh se jed-
nalo. Je mozné, 7e Susta se pokousel o chov jesté vice druhu sihu, ¢i
dalsich lososovitych ryb, nez je dnes znamo, protoze Volf & Huba-
cek54 pisi o jeho usili o7ivit jihoceské rybniky velkym lososovitym
druhem, ktery by byl ozdobou rybniki a mél i hospodafsky vyznam.
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Pokouscl sc zaveést ruzné lososovite ryby a kdy7 neuspél, obratil po-
zornost na sihy, 7 nichz po ¢etnych pokusech s ruznymi jiho- a seve-
roevropskymi druhy a take jiz zminenym americkym druhem, zvolil
siha severniho Coregonus maraena (Bloch, 1779).

Coregonus fera Jurine, 1825 — sih pise¢ny, puvodem 7 jezer v Ba-
vorsku 4 ve Svycarsku, byl vysazen do tichonskych rybnika32,
O tomto druhu se zmifuje ji7 Anonymus®, ktery uvadi, 7e Susta mél
k dispozici 10 000 jiker tohoto druhu.

Coregonus wartmanni (Bloch, 1784) — sih Wartmaniiv jde o ev-
ropského siha, o jeho7 dovozu a vysazeni do tiebonskych rybnika
referuje Kostal®2, ktery uvadi ¢eské jmeéno sth modry.

Enneacanthus sp. - okounek Ryby uvddéné jako okounek démanto-
vy Apomotis obesus gloriolus byly chovany v rybnicich ve vychod-
nich Cechach a udajné snesly zamrznuti hladiny a ve tietim roce
#ivota se rozmnoZzovaly'}. Dnes ale jiz nelze stanovit o jaky druh
piesné slo, protoze v soucasnosti jsou rozezndavdny dva samostatné
blizce piibuzné druhy Enneacanthus obesus (Girard, 1856) a Ennea-
canthus gloriosus (Holbrook, 1855)'8.

Huso huso (Linnaeus, 1758) - vyza velkd Puvadni druh v CR v po-
vodi Dunaje. Asi 200 000 tisic jiker puvodem od ryb 7 Volhy u Astra-
chané k nam bylo dovezeno v roce 1994 a vyza je chovana v oblasti
povodi Labe v Mydlovarcech irybarstvi tlubokd nad Vitavou a. s.,
kv. 6952)14 19- 44,

Ictiobus niger (Rafinesque, 1819) — kaprovec &erny Na uzemi CR
byl kaprovec cerny, pavodneé severoamericky druh 7 ¢eledi pakap-
rovcoviti (Catostomidae), dovezen poprveé jako vackovy pludek ze
SSSR 28. 05. 1986 v poctu pfiblizne 50 000 kusu. Byl rozdélen
na dvé lokality v jiznich Cechach: polovina pludku byla umiste-
na do dvou rybnikd strediska Milevsko rybnikarstvi Tabor a druha
¢ast pludku byla umisténa do dvou pokusnych rybniku VURH Vod-
nany'’. V techto zafizenich se stale chova'®.

Lepomis auritus (Linnaeus, 1758) - slunecnice usata je dal$im dru-
hem, ktery byl u nds rozmnozen ve volné pfirodé. Byla posléze vy-
stavovdna na rybarské vystavé v Koling!~. Dalsi ddaje o tomto druhu
nejsou k dispozici.

Lepomis cyanellus Rafinesque, 1819 - sluneénice zelena Recentné
se ve volné piirodé CR pravdépodobné vyskytuje i severoamerickd
slunccnice zelend, kterd byla v roce 2003 dovezena ve vétsim poctu
do stici Iihné v Tabore z vylovu jihoceskych rybnika. Dosud se vsak
nepodafilo zjistit presnou lokalitu, odkud tyto slune¢nice pocha-
zely, a neni tedy mozné zjistit podrobnosti o charakteru populace
a jejim plvodu®2.

Oncorhynchus clarkii Richardson, 1836 - pstruh zlutohrdly V roce
1905 bylo dovezeno 4 500 tisice jiker tohoto severoamerického
pstruha do Zaluzi u Kasperskych Hor (kv. 6747). Tento druh se choval
take v Litomysli — Nedosiné (kv. 6163). Z chovu véak vymizelZ®,

Oreochromis niloticus (Linnaeus, 1758) — tlamoun nilsky Do CR
bylo dovezeno v roce 1985 7e Sudanu asi 60 juvenilnich jedincii teto
ostnoploutvé ryby (vrubozubcoviti — Cichlidae), kteri byl rozdéleni
mezi akvaristy. Devét exemplaiu bylo preddno do statniho rybdistvi
Ceské Budgjovice. Ti se stali zakladem produkéniho chovu u nds.
Vroce 1986 byly pfemisténi do rybi farmy v Tisové. Ro¢ni produkee
¢ini témét 40 tun, vétdinou pro import?. Tlamoun nilsky se chova
v oteplené vodé, nesndsi pokles teploty pod 15°C, neni tedy scho-
pen pre7it nagi zimu'8. Doglo k ojedinélym anikum tohoto druhu do
volné pfirody, coz dokladuji dlovky na udici. V roce 1995 byl uloven
tlamoun nilsky v Ohfi u Kadané (kv. 5645)? a v nadrzi Nechrani-
ce (kv. 5646)*. Kromé tlamouna nistkého se u nds konaly pokusy
s produkcnim chovem dalsich airickych druhu rodu Oreochromis
(0. aureus (Steindachner, 1864), O. mossambicus (Peters, 1852),
O. urolepis (Norman, 1922)), které se viak neuplatnily!®.

Polyodon spathula (Walbaum, 1792) - veslonos americky Puvodne
severoamericky druh z celedi veslonosoviti (Polyodontidae), kte-
ry k nam byl dovezen poprvé v roce 1995 a opétovne v poctu asi
20 000 jiker v roce 1996**. Je chovan pouze v akvakultute, kde se
provadéji aklimatizacni pokusy s cilem komercniho vyuziti v cho-
vu'. Na Slovensku byl jiz uloven jeden exempldi v Dunaji2,

PAPRSKOPLOUTVI

Salmo sp. - pstruh Anonymus® zminuje, 7e na izemi CR byl dovezen
Lpstruh pastrova” a zmiiuje s¢ 0 ném jako o nejkrasngjdim jihoev-
ropském pstruhovi. O jaky druh se presné jednalo a odkud pochazel
se muzeme jen dohadovat. Mohlo se snad jednat o pstruha mramo-
rovaného Salmo marmoratus Cuvicr, 1829, ktery je obzvlaste v mla-
di zajimavé zbarven. Jde viak pouze o dohad. Hanel'® ptiradil tuto
zpravu k druhu pstruh cetinsky Salmo dentex Heckel, 1852. Viyslov-
né o tomto druhu pise Nosck?8 na strand 266: ,V dalmatskych, kra-
jinskych a istrianskych 7iji losos pastrva ¢ili pastermka (S. dentex),
jenz byl i v Cechdach kdysi némeckym rybaiskym spolkem vysazen.”
je tedy mozng, 7e se u nds kdysi provadcly pokusy o introdukgi jed-
noho nebo i vice druhi lososovitych ryb 7 oblasti umofi Jaderského
mofte.
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OBRAONCE 3T

Ameiurus nebulosus

(LeSueur, 1819)

sumedcek americky

t¥ida Actinopterygii — paprskoploutvi

Fad Siluriformes — sumci
Celed Ictaluridae - sumeckoviti

’?,

POPIS DRUHU

Drobnd, hnedé zbarvena ryba dorostajici u nds do 30 cm. Télo je bez
supin, hlava velka, shora zplostéla, kolem ust je 8 vousku a hrbetm
a brisni ploutve maji silny trnovity prvni paprsck. Ma tukovou plout-
vicku.

ROZSIRENI
Primarni areal Vychodni ¢ast severni Ameriky od oblasti Velkych
jezer na severu po Texas na jihu'”.

Sekunddrni aredl V soucasnosti je rozsifen i v zapadni ¢asti Severni
Ameriky, Chile, Portoriku, Iranu, Ciné a na Novém Zélandu®. V Evro-
pé se vyskytuje v Fadeé zemi (Velka Britanie, Nemecko, Holandsko,
Francic, Belgie, Polsko, Beélorusko, Ukrajina, Slovensko, staty byvale
Jugoslavie, Rumunsko, Bulharsko, Rusko, Irsko, Italie, Finsko, Rakous-
ko a pravdépodobné Norsko, Dansko). Vyskyt v evropskych zemich
je viak lokalni, omezeny na vhodné biotopy, pfedevsim inundacni
uzemi vetsich ek 6.

Rozsifeni v CR Do CR byl sumecek americky dovezen popr-
vé roku 1890 na Treborisko (kv. 6954, 7054) 2. V roce 1894 zde
bylo sloveno 3924 sumeckt americkych?. Odtud byl na konci
19. a na pocatku 20. stoleti rozesilan rybarskym spolkam na ruz-
nych mistech v CR. Takto byl vysazovan do Ohfe rybdfskymi spolky
v Kadani (kv. 5645), Karlovych Varech (kv. 5743), Zatci (kv. 5647)
a Lounech (kv. 5648)* 7, do lizery?!, do rybnika Jordan v Tabote
(kv. 6553, 6554)!", do Polabi a do stfedniho Pomoravi u Kromérize
(kv. 6770, 6870) a Napajedel (kv. 6971)>. Na konci 50. let uvadel
Vostradovsky'® sumecka z Polabi od Hradce Kralove az po hra-
nici s Némeckem, 7 povodi Malse u Ceskych Budgjovie, 7 povo-
di Stropnice, z Luznice a Zlaté Stoky, misty z Vltavy od Ceskych
Budgjovic po Prahu, z Cidliny pod Zehuriskym rybnikem (kv. 3857;
a 7 oblasti stredniho toku Moravy (Krométiz, Napajedla, Veseli.
Z Labe u Hradce Kralové ho v 50. letech uvadi i Lohnisky'®, ze
sticdniho Polabi a Zehufiskeho rybnika (kv. 5857) Frank® 9. V letech
1971-1972 byl 7jistén v prazské Vitave (kv. 5852, 5952)°0. Z pavod-
ni oblasti vysazeni na Trebonsku vymizel v 50. letech 20. stoleti>
10V 80. letech se vyskytoval pouze v Polabi a v tunich a ramenech
Moravy u Kroméfize, Napajedel a Otrokovic®. Z Polabi na pocat-
ku 90. let 20. stoleti ho uvadi Vostradovsky'?, ze spodniho toku
Orlice v 90. letech 20. stoleti Lohnisky a Lusk'¥, 7 Labe u Stieko-
va (kv. 5350)v roce 2003 Prchalova a Slavik'®.

Obr. 258. Vyskyt sumecka amerického v CR
Sedivé body -~ vyskyt v minulosti, modré body = soucasne rozsireni
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NAROKY NA PROSTRED{

Primarni aredl Klidne casti fek a jejich zaplavove Gzemi, jezeral”.
CR U nas se tento druh vyskytuje v nizinnvch oblastech vétsich fek,
jejich zaplavovéem uzemi (tung, slepa ramena, rybniky) a jejich pri-
tocich.

CHARAKTER CESKE POPULACE

jedna se o etablovany druh, ktery se dnes vyskytuje pouze v Polabi
od Hradce Kralove po hranici s Némeckem, dolni Vltavé a4 vzacné
v povodi Moravy u Kromérize'2. K jeho rozsiteni do stojatych vod
v povodi Labe pfispéla povoden 7 roku 2002, pfi ni7 pronikl i do
biotopu, kde se predtim nevyskytoval'?. Pocetnost populace prav-
dépodobné prodélava oscilace. Po populaéni explozi v 50 letech
20. stoleti doslo k vyraznému poklesu pocetnosti. V soucasnosti se
7da, 7e se poCetnost opét zvysuje, ale na potvrzeni této moznosti je
tieba podrobnéjsi vyzkum.

INTERAKCE

Sumecek americky je u nas prevazné bentotagni®. Potravni a prosto-
rova konkurence s puvodnimi druhy ryb jsou velmi pravdépodob-
né2215 avsak jejich rozsah a intenzita nejsou v dusledku absence
cilenych vyzkumu jednoznacné identifikovane. Predpoklad rybaru,
ze je sumecek vaznym Skadcem pladku a jiker jinych ryb se nepo-
tvrdif?18.

Jaky je v souCasnosti hospoddfsky vyznam sumcecka amerického
neni znamo. Pavodni plan jeho produkce jako trzni ryby v rybni-
cich se nezdafil. V 50. letech byl vyznamnym drubem ve sportov-
nim rybolovu v Polabi, kde se ho v roce 1957 ulovilo 66 000 kusu
o hmotnosti 6 300kg. Jeho vyznam postupné klesal a v roce 1975,
poslednim obdobi, kdy byl ve statistikach veden jako samostatny
druh, se ho v Polabi a dolni Vitavé ulovilo jen 6 700 kust o celkove
hmotnosti 2 030 kg'2.

ANALYZA RIZIKA

S ohledem na mozna rizika nelze tento druh doporucit pro dalsi
roz§ifovani v ramci CR. Jinak sc zda, 7¢ je mosné poncechat tento
druh na dosavadnich mistech vyskytu bez ovliviovani. Bylo by viak
vhodné provést podrobny vyzkum interakci, aby bylo mozné stano-
vit jejich rozsah a upresnit, zda je nutno populaci sumecka tlumit
nebo je moZné ponechat ji bez ovlivisovini.

V rybnicich 17e doporucit peclivé tiidéni nasad, aby se zabrdnilo
rozsitovani pri prevozech nasad jinych druhu ryb.
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Anguilla anguilla
Linnaeus, 1758 | 2
dhof¥ Fiéni

tFida Actinopterygii — paprskoploutvi
fad Anguilliformes — holobfisi
&eled Anguillidae — uhotoviti

POPIS DRUHU
Ryba s hadovitym télem a dlouhou hibetni a fitni ploutvi spojujici se
s ocasni ploutvi v lem. Dorustd az 150 cm.

ROZSIRENI

Primarni aredl Rekv a pobfesni oblasti Evropy od Bilého more po
Stiedozemni more.

Sekundarni areal Uhof byl pokusné introdukovan do Kalifornie, Eri-
treje, Jordanska, Iranu, tzraele, japonska, Brazilie, Indonésie a Ciny,
nikde se viak neetabloval’, coz je vzhledem ke specifickému zivot-
nimu cyklu snadno vysvétlitelné.

Rozsifeni v CR Uhof fieni se vyskytuje na celém uzemi CR. Pod-
le nekterych autort je viak v Dunaji nepuvodni. Jiz Albertus Mag-
nus v roce 1545 zduraznil absenci thofe v Dunaji'. Heckel & Kner*
a Siebold® vysvétlovali pavod dhofu v Dunaji inikem Zivych tho-
fu dovazenych 7 jinych oblasti, kde se dhot vyskytuje, na rybi trhy
ve méstech v Podunaji, odkud unikali do povodi Dunaje. Hol-
¢ik & Hensel® se domnivaji, 7e ptvod dunajskych Ghoit je v povo-
di Ryna, odkud v pramenné oblasti migruji do Dunajské oblasti.
Ve 20. stoleti vzrostl podil dhofd v Dunaji diky vysazovani monte,
ale pocetnost byla vidy nizkd a hospodafsky vyznam maly'. Hanel?
thote povazuje 7a puvodniho jen v oderském a labském povodi
a proto je zde tento druh uveden v rdmci nepavodnich druha.

NAROKY NA PROSTREDI

Primarni aredl Ve vsech typech evropskych sladkych a brakickych
vod 4 v pobfeznich oblastech kolem Evropy. Je to katadromni druh,
tie se po dlouhé migraci v Sargasovém mofi.

CR V CR se vyskytuje v povodi Dunaje ve viech typech vod.

CHARAKTER CESKE POPULACE

Cela populace uhofe v CR, véetne dunajské oblasti, je v soucasnosti
zavisla na vysazovani.
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Obr. 259. Oblast predpokiadaneho nepuvodniho rozsiteni thore ficniho v CR

INTERAKCE

Uhot je vyznamny druh ve sportovnim rybolovu i v produkenim
chovu. Jeho vyznam v dunajské oblasti je vsak podstatné nizsi nez
na zbytku uzemi.

ANALYZA RIZIKA

V dungjskem povodi se jednd o mené pocetny druh, ktery nedosahl
vétsiho hospodaiského vyznamu!. Bylo by tieba definitivne vyjasnit
otazku pivodnosti Ghotfe v dunajském povodi a podle toho zvolit
strategii pro jeho dal$i rozsifovani v tomto povodi. Prozatim je moz-
né nechat stavajici populaci bez ovlivihovani, ptipadné i vysazovat
dal3i nasadu, protoze nejsou zpravy o mozném negativnim vlivu
na puvodni biotu.
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Aristichthys nobilis
(Richardson, 1844) d

tolstolobec pestry

ttida Actinopterygii — paprskoploutvi
Fad Cypriniformes — maloostni
&eled Cyprinidae - kaproviti

POPIS DRUHU
Velka ryba dorustajici az 120 cm s drobnymi Supinami a velkou hla-
vou s velmi nizko polozenyma ocima.

ROZSIRENI
Primarni aredl Jizni a stredni Cina.

Sekundarni aredl Tolstolobec pestry byl introdukovan do mno-
ha stata po celém svéte, ale kvuli specifickému 7puasobu rozmnozo-
vani jsou jeho stavy vetsinou udrzovany pomoci umélého vyteru
nebo ¢astymi importy*. Uspésné byl napf. aklimatizovan ve stfedo-
asijskych republikach byvalého SSSR a v jeho jizni evropske Casti.

OBRAL OV 373

V Evrop¢ je bezne chovan napf. v Madarsku, Rumunsku, Bulharsku
¢i Polsku?.

CR Na dzemi CR byl tolstolobec pestry dovezen poprve v roce 1964
na Vodiansko®. V letech 1971-1976 byly stavy tolstolobce u nds
posileny o jedno a dvouleté ryby 7 Madarska®. Je omezene chovan
v rybni¢nich polykulturach a vysazovdn do volnych vod, pfedevsim
v teplejsich oblastech CR>.

Obr. 260. Wznamne oblasti vyskviu tolstolobce pestreho v CR
tviz text, setkat se s nim lze 1 jinde

NAROKY NA PROSTREDI

Primarni aredl Obyva stiedni a4 dolni useky fek i stojaté vody, odkud
podnika potravni migrace i na docasné zaplavenée plochy. Zdrzuje
se ve vodnim sloupciZ.

CR U nas se tento druh chova v rybnicich a nasazuje se do prehrad-
nich nadrzi a jinvch typu umdélych uzavienych vod i do fek.

CHARAKTER CESKE POPULACE

Tostolobec pestry je druh aklimatizovany. Chova se predevsim
v produkénich rybmicich. Vysazuje se poruznu i do volnych vod,
predevsim do teplejsich oblasti. Jeho populace jsou plne zavislé
na vysazovani umcle produkovanych ndsad, protoze v nasich pod-
minkdch nebylo zaznamendno pfirozené rozmnozovani ve volné
phirode?.

INTERAKCE

Neduslednosti v chovu doslo ke kiizeni s tolstolobikem bilym
(Hypophthalmichthys molitrix) a j¢ olazkou, 7da sc u nas jesté vabec
vyskytuje ¢ista linie tohoto druhu?.

Tolstolobec pestry je planktonotdg. Maze tedy piedstavovat konku-
renci nékterym nasim druhum ryb. Je take mozné piedpokladat, 7e
7vysend obsddka tolstolobce muze zprostfedkovane ovlivnit puvod-
ni ichtyofaunu vyvolanim ichtyoeutrofiza¢nich procesu spojenych
s rozvojem drobnych kaprovitych ryb'. Prestoze jde o sestonofaga’
a fytoplankton tvofi vyznamnou souc dst jeho potravy, jeho predacni
tlak na zooplankton a mobilizace vazaného fosforu vede ke zvyseni
biomasy i abundance primarnich producentu’.

Tento druh je cennou, rychle rostouci hospodarskou rybou, vhodnou
k chovu v polykultufe. Produkce u nas dosahuje rocné 10-15 tun
(Ref. 2). Dale je u nas je prilezitostné loven sportovnimi rybafi.

ANALYZA RIZIKA

Rozsireni i vyvoj pocetnosti tolstolobee pestrého plne zdvisi na lid-
skeé ¢innosti (nasadové plany jednotlivych rybatskych organizaci,
produkce trznich ryb v rybnicich), protoze populace tohoto druhu
jsou ve volné prirode zcela 7dvislé na vysazovani.

S ohledem na ckonomicky prinos je vhodne tolstolobee pestrého
podporovat. Je vsak treba volit spravnou velikost obsddky, aby se
7amezilo vyse zmincnym mo7nym negativnim viivam.
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Carassius ,gibelio’ ;
karas st¥ibFity g

tFida Actinopterygii — paprskoploutvi
¥4ad Cypriniformes — maloostni
&eled Cyprinidae - kaprovit{

POPIS DRUHU

Stiedné velka ryba, s pomeérné vysokym télem krytyny dosti velkymi
supinami. Hibetni ploutev je dlouha, usta jsou bez vousku.

Pozn. Taxonomicka problematika asijskych karasi je znacné slozita.
Jedna sc o formy s ruznym stupném ploidie. Karas zlaty (Carassius
auratus) je diploidni sexudlné se rozmnozujici druh. Karas stribfity
(Carassius ,gibelio’), ktery se dosud v literature uvadi jako podruh
karase zlateho, je obvykle triploidni, gynogeneticky se rozmnozu-
jici hybridni polyploidni komplex, jehoz parentdini druhy dosud
nezname®. Geneticky jsou karas zlaty a karas stfibfity jasne odli-
Sitelng linie a je nutné je brat jako dva ruzne druhy”. Problém je
s pouzitelnym jménem pro karase stiibritého. jméno gibelio pouzil
Bloch v roce 1780 a 1782, avsak patrné pro kiizence kapra s kara-
sem obecnym. Nazvy Carassius auratus gibelio i Carassius gibelio
jsou patrné formalne neplatné. Proto se prozatim do vyfeseni této
nomenklatoricke otazky doporucuje pouzival jméno Carassius ,gi-
belio’ v jednoduchych uvozovkach®.

ROZSIREN(

Primarni areal Vychodni Asie od Koreje, Taiwanu a Japonska po
povodi Amuru.

Sekundarni areal V soucasnosti je siroce rozsiren témer ve véech
statech byval¢ho Sovetskcého svazu a v Eviop ve vsech podunaj-
skych statech, v oblasti mezi povodim Labe a Rynu a v oblasti jizni-
ho umofi Baltického more!”. Je vsak mozné, 7e tento druh je rozsiren
podstatné vice nejen v Evropé, ale celosvétove, protoze karas zlaty
(Carassius auratus) mé takika kosmapolitni rozsireni’ a ¢casto neni
jasné, jedna-li se v introdukcich o karase zlateého ¢i stribfiteho.

Rozsifeni v CR Pavod nasi populace je v dunajské populaci, ktera
vznikla 7z introdukce v roce 1954 do Madarska. Odtud se tato mono-
sexualni populace rozsirila formou populaéni exploze do celého po-
vodi Dunaje® 7. Piitom karas stfibrity rozsifoval svaj areal o 20 500
km? rocné®. Na Gzemi CR pronikl aktivné 7 Dunaje v roce 1976
3B Kromé toho byl soucasné dovezen 7e Slovenska i do nddrzi
v okoli Krome#ize?. Je véak mozné, Ze se tento druh na nasem uzemi
vyskytoval ji7 drive. Misik & Hol¢ik!” nalezli v roce 1961 v Oravske
nadrzi jeden exemplir, kterv tam byl dovezen jako nastrazni rybic-
ka 7 dulni propadiiny v Horni Suche u Ostravy tkv. 6276).

PAPRSKOPLOUTVH

Dalsi rozsiteni karasce stibtitého ve vodach CR je vysledkem pre-
vozU tohoto druhu bud zameérné nebo jako pfimeési v ndsade kap-
ra a nasledné lokalni ptirozené migrace'> '%. V povodi Labe se
poprvé objevil kolem roku 1980. Prvni zaznamy jsou z Jevanského
potoka (kv. 6054) a dale oblasti soutoku Orlice a Labe (kv. 5760,
5761i. V daldich letech se druh rychle rozsifil v dolni ¢asti Vita-
vy, Labi a pFitocich’?=12. V soucasnosti je karas stfibfity rozsifen
na celém dzemi CR. Nejhojnéjsi vyskyt je lokalizovéan v aluvidlnich
oblastech velkych tokd, predeviim Moravy, Dyje, Labe a Vitavy.
Omezeny vyskyt ve vyssich nadmofskych vyskach je dasledkem
chybeni vhodnych typu biotopu'>.

Obr. 261. Vyskyt karase stribiitého v CR

NAROKY NA PROSTREDI

Primarni aredl Nadryc, jezera a feky s pomalejsim tokem.

CR U nds se tento druh vyskytuje jak v fekdch, tak i ve stojatych
vodach viech typu. Optimalni podminky nachazi v rybnicich a v dol-
nich a stiednich usecich vétsich fek. le viak velmi prizpisobivy
a dokazc obsadit nejraznejsi typy vod.

CHARAKTER CESKE POPULACE

Jedna se o ctablovany druh, siroce rozsifeny v CR. Z pocatku mélo
pFirozené §ifeni tohoto druhu formu invazivni expanze. V posled-
nich letech vsak jeji intenzita slabne. Je patrny pokles abundance
a biomasy karase stiibritého v rybnicich i ve volnvch vodach pri
vzrustajici prumérné kusové hmotnosti'.

Populace karase stiibritého jsou tvoreny takika vyhradné triplo-
idnimi samicemi, které se rozmnoZzuji gynogeneticky. V posledni
dobé se viak v nékterych populacich v Podyji za¢inaji objevovat
samci'® 1® a geneticka struktura populaci, respektive stupen ploi-
dic se zacind proménovat®. Kromé triploidnich samic se objevuji
i samice diploidni a tetraploidni a samct byli dosud zjisténi diploid-
ni a vzacné tetraploidni*. To mize znamenat zménu v invazivnim
sifeni, jak ji7 bylo zaznamenano a pfechod na ustélenéjsi velikosti
populaci a zménu 7 vyhradné gynogenetického na prevazné sexu-
alni rozmnozovani.

INTERAKCE

V pfipadé prechodu na sexualni rozmno7ovani je mozna hybridiza-
ce s jinymi druhy ryb, pfedeviim karasem obecnym a kaprem. Kii-
senec s kaprem byl ji7 v nadi piirodé zaznamenan'®.

Jedna se o invazivni, silné konkuren¢ni druh. Jeho vyskyt na nasem
tizemi je hodnocen jako jednozna¢né negativni'®. Predstavuje vaz-
nou hrozbu pro pavodni druhy ryb 7 hlediska potravni i prostorove
kompetice. Pasobi pravdépodobne depresivné na nékteré druhy
ryb, jako je slunka obecna (Leucaspius delineatus), lin obecny (Tin-
ca tinca) nebo karas obecny!>. Dale je to potravni konkurent kap-
ra a jinych cilovych kaprovitych druha ryb v rybnicich. Piemnozené
populace karase stfl’bfltéh\o vedly k poklesu produkce kapra'. Take
muaze pusobit jako sexudlni parazit vzhledem ke gynogenetickému
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zpusobu rozmnozovani a tim snizovat reprodukeni uspésnost para-
zitovanych druha.

Tentodruh je vmnoha oblastech vyskytu komeréné loven nebo vyuzi-
van sportovnimi rybdti. V CR je to misty pomérné vyznamny objekt
sportovniho rybolovu. Ve vodach jihomoravského kraje vzrost! ulo-
vek na udici z 910ks o vaze celkem 152kg v roce 1976 na 57 139ks
o vaze celkem 32 134kg v roce 1996. V ramci Ceského rybarského
svazu bylo v letech 1994-1996 loveno kolem 52 000ks o celkové
hmotnosti kolem 17 000 kg'°. Pouziva se jako nastrazni rybicka,
kterou |ze bézné koupit v obchodech s rybaiskym vybavenim.

ANALYZA RIZIKA

S ohledem na mozna silnd rizika nelze tento druh doporucit pro
dalsi rozsifovani v ramci CR. Naopak by bylo vhodné tento druh
tlumit a likvidovat na vsech mistech vyskytu. Jako metody tlumeni
a likvidace 1ze doporucit zvysené vysazovani dravych ryb v mis-
tech vyskytu a piipadné i aktivni selektivnal odlov 7 volnych vod,
napf. pomoci elektrolovu. V rybnicich Ize doporucit peclivé tiideni
nasad, aby se zabrénilo dalsimu rozsirovani pti pfevozech ndsad
jinych druht ryb.
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Carassius langsdorfii
Temminck & Schlegel, 1846 d

karas ginbuna

tfida Actinopterygii — paprskoploutvi
¥4d Cypriniformes — méloostni
Eeled Cyprinidae — kaproviti

POPIS DRUHU

Stredneé velka ryba, s pomérne vysokym télem krytym dosti velkymi
Supinami. | Ifbetni ploutev je dlouhd, usta jsou bez vouska. e velice
podobny karasu stiibfitému (Carassius ,gibelio’)

ROZSIRENI
Primarni areal Japonsko.
Sekundarni aredl Neni znam.

Rozsifeni v CR V 74f 2000 byli uloveni dva jedinci v fece Chru-
dimce u obce Bojanov (kv. 6160), kam sc dostali patrné s importem
vychodoasijskych ryb, nejspise koi kapra'- 2.

Obr. 263. Vyskyt karase ginbuny v (R

NAROKY NA PROSTREDI
Primarni aredl Jezera a spodni useky rek.

CR U nas s byl tento druh nalezen v podjezi na rece Chrudimee.

CHARAKTER CESKE POPULACE

Dosud byly zaznamendni pouze dva jeding. Urcovani asijskych
karasti pouze podle morfologie je véak velmi slozité a pro presnou
identifikaci je nutné témer vzdy pouzit genetické metody. Protoze
se jedna o triploidni jedince, v obou piipadech samice! 2, je moz-
n¢ picdpoklddat gynogenctické rozmnozovani, tak jako je znamé
u karase stibriteho (Carassius ,gibelio’), které usnadnuje Siteni. Je
tedy mozneé, ze tento druh je u nas rozsifen na daleko vétsim dzem.
V tuto chvili neni mozne vyhodnotit, 7da jde o nahodn¢ zavleceni
nékolika jedinca ¢i zacatek kolonizacniho procesu, na jehoz konci
bude vytvoreni etablované populace.

INTERAKCE

Podobné jako u karase stribritého (Carassius ,gibelio’) se muze jed-
nat o invasivni druh, ktery by mohl prestavovat vaznou hrozbu pro
puvodni druhy ryb z hlediska potravni i prostorové kompetice. Dale
by mohl pusobit jako sexudlni parazit vzhledem k pravdepodobné-
mu gynogenetickému zpusobu rozmnozovdni.

Ve své puvodni domoviné je tento druh objektem komereniho rybo-
lovu.

ANALYZA RIZIKA
Dosud nent mozne odhadnout vyvoj rozsifent tohoto drubu u nas.
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Pokud se tento druh bude chovat podobné jako karas stiibrity (Ca-
rassius ,gibelio’), muze se silné rozmnozit a stat se béznou soucasti
nasi fauny, na vhodnych lokalitach i dominantnim druhem. Na dru-
hou stranu muze vymizet, protoZe vétsina vhodnych stanovist je jiz
obsazena diive zavlecenym karasem stiibritym (Carassius ,gibelio®).

S ohledem na mo7na silna rizika nelze tento druh doporucit pro dalsi
rozsifovani v ramci CR. Naopak by bylo vhodne tento drub tlumit
a likvidovat na véech mistech vyskytu. Jako metody tlumeni a likvida-
ce |ze doporucit zvysené vysazovani dravych ryb v mistech vyskytu
a pripadné i aktivni selektivni odlov 7 volnych vod pomoci elektrolo-
vu. V rybnicich 7e doporudit peclive tiideni nasad, aby se zabranilo
dalsimu rozsirovani pfi pfevozech nasad jinych druhi ryb.

LITERATURA

P Kalous L., Slechtova V. Jr., Bohlen )., Petrtvl L. & Svdtora M., 2005: Karas ginbu-
na {Carassius langsdortii, Tomminck & Schlegel, 1846,: novy druh v Ceske repub-
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Coregonus albula
(Linnaeus, 1758) [ 1
sth maly

tFida Actinopterygii — paprskoploutv{
Fad Salmoniformes — lososotvarn{
teled Salmonidae - lososoviti

POPIS DRUHU

Mala ryba dorustajici 45 cm. Télo je stitbfité. Ma tukovou plout-
vicku.

Pozn. Systematika tohoto drubu je, jako ostatné u vetsiny sih(, dosud
znacné nejasna. Pravdépodobné se jedna o komplex vice druha.

ROZSIRENI
Primarni areal Palearkticka oblast od Anglie po severozapad Ruska.

Sekunddrni areal Ackoliv byl sih maly introdukovan do nékolika std-
tu (Bélorusko, Francie, Rumunsko, Ukrajina, Madarsko, Kazachstan)
neni 7znamo, zda se aklimatizace zdafila®.

Rozsiteni v Cesku Prvni zminka o dovozu siha malého je z roku
18897, kdy mé! mit J. Susta na Trebonsku (kv. 6954, 7054) k dis-
pozici 10 000 jiker této ryby, vyslovne uvedene jako Coregonus
albula. O stejném druhu na Trebonsku se zminuje i Kostal®, Také
Volf & Hubacek® zmiiuji Coregonus albula mezi pocetnymi druhy
siha, s kterymi |. Susta konal srovnavaci aklimatiza¢ni pokusy.

Posiéze byly do CR v 50. letech 20. stoleti nékolikrat dovezeny oplo-
7ene jikry siha malého. Vykuleny pludek byl opakované vysazen do
Slapske udolni nadrze (kv. 6152, 6251, 6252, 6351), avsdk 7adny vot-
si exemplar zde nebyl nikdy uloven?. Cermdk’ se zminuje o odcho-
vu rocka marény malé (= siha malého) v MO CRS Vsetin (kv. 6673,
6674), ale bez udani podrobnosti.

NAROKY NA PROSTREDI
Primarni areal Pelagial fek a jezer. Vytvafi i anadromm populace?.

CR Byl vysazen do Slapské piehrady.

CHARAKTER CESKE POPULACE
Pokus o introdukci se nezdaril.

PAPRSKOPLOUTVI

Obr. 263. Vyskyt stha malého v CR

INTERAKCE

Pravdepodobne by se mohl krizit s jinymi druhy siha. Zivi se plank-
tonnimi bezobratlymi. Kompetice by tedy pfipadala v dvahu napt. se
sthem peledi (Coregonus peled).

Tento druh je ve své puvodni oblasti vyskytu dulezitym druhem
v komerénim rybolovu. U nas se neuplatnil.

ANALYZA RIZIKA

Ekologicka nika siha malého v biotopech, kde by se mohl uplatnit
(u nas predevaim piehradni nadr7e), je u nds ji7 obsazena jinymi
druhy sihu. Navic se jedna o relativné drobny druh, jen vzacné pre-
sahujici velikost 30 ¢cm, a jeho uplatnéni ve sportovnim rybolovu
nebo produkénim rybarstvi je sporné. Dalsi pokusy o introdukci by
byly neucene.

LITERATURA
! Anonymus, 1889: Chov mareny v jiznich Cechach. Vesmir 18 (2): 22.
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myzontes a ryby — Osteichthyes 1. Praha: Academia, 623 pp.
b Cermak )., 2000: Padesat let CRS MO Vsetin. Rybafstvi 2000 (4): 178.
4 Fishbase, 20035: URL: www.fishbasc.org
5 Kostal O., 1911: Maréna. Vesmir 21: 53
® Vali F.&Hubacek )., 1930: Nasi sthové. Zpravy vyzkumnych dstavu zemedel-
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Coregonus autumnalis migratorius
(Georgi, 1775)
sth omul

ttida Actinopterygii — paprskoploutvi
¥ad Salmoniformes - lososotvarni
&eled Salmonidae - lososoviti

POPIS DRUHU
Sttedng velka ryba dorGstajici 60 cm. Télo je stiibfité. Ma tukovou
ploutvi¢ku.

Pozn. Taxonomie druhu Coregonus autumnalis z druhového kom-
plexu Coregonus artedi je, jako ostatné u vetsiny sihu, dosud znac-
né nejasnd. Udava se existence 2 poddruhu: Coregonus autumnalis
autumnalis (Pallas, 1776) s sirokym rozsifenim od Britskych ostrovua
pres Sibif az po severozdpadni cast Severni Ameriky a Coregonus
autumnalis migratorius (Georgi, 1775) ktery obyva pouze jezero Baj-
kal a jeho pfitoky. Pravdépodobné jde o vice druhd.

ROZSIRENI
Al
Primarni aredl Palcarkticka oblast: jezero Bajkal a jeho pfitoky.



PAPRSKOPLOUTVI
\

Sekunddrniareal Sih omul byl uspésncé introdukovan v Kazachstanu?.

Rozsifeniv CR Do CR byla 29. 02. 1959 dovezena zdsilka oplozenych
jiker, které byly pfevezeny do Nizboru tkv. 5950), Tieboneé (kv. 6954,
7054), Jindrichova Hradce (kv. 6855, 6856) a Telce tkv. 6858). Vyku-
leny pladek byl vysazen do raznych kaprovych rybnika spole¢né
s nasadou marény (Coregonus maraena). Prvni vysledky byly votsi-
nou dobre. Napr. do Zameckeho rybnika v Nizboru (kv. 5950) bylo
01. 03. 1959 vysazeno 10 000 kusu pladku a 23. 11,1960 sloveno
3 000 kusu o délce 14-16 cm. Do Kadoleckého rybnika (kv. 6957)
u Jindfichova Hradce bylo 28. 02. 1959 vysazeno 3 000 kusu plud-
ku omula a 10. 10. 1960 sloveno 1 000 kusu o prumérne délce
15 cm. Slaby byl jen vysledek 7z rybnika Otin (kv. 6856) u Jindri-
chova Hradce, kam bylo 28. 02. 1959 vysazeno 200 kusu pludku
omula a 14. 10. 1960 byl uloven jedinv 12,5 cm dlouhy exemplart.
Dalsi udaje o osudu omula u nas chybeéji.

Obr. 264. Wskyt stha omula v CR

NAROKY NA PROSTREDI
Primarni areal Pclagial jezera Bajkal. Do fek vstupuje jen na tieni',

CR Byl vysazen do rybniku.

CHARAKTER CESKE POPULACE
Pokus o introdukci se nezdafil. Duvod je nejasny, v prvnim roce
Zivota omul rostl pomerne dobie®.

INTERAKCE

Pravdépodobné by se mohl kii7it s jinymi druhy siha. Zivi se plank-
tonnimi organismy (bezobratlymi, larvami ryb). Kompetice by tedy
piipadala v dvahu napt. se sthem peledi (Coregonus peled).

Tento druh je ve své puvodni domoviné komercné loven. U nas se
neuplatnil.

ANALYZA RIZIKA

Je to potencionalni konkurent planktonozravych drubu rvb. iz
Havlena® upozornil, 7e introdukce omula nebyla tadne pfiprave-
na a varoval pfed undhlenymi, pokusné nepripravenymi introdukce-
mi ryb. Vzhledem k tomu, ze ekologicka nika siha omula v jezerech
tu nas jejich ekvivalent piehradni nadrze), ktere normalné obyvd, je
u nas jiz obsazena jinymi druhy sihu, dalsi pokusy o introdukei by
byli neucelné.

LITERATURA
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Coregonus maraena
(Bloch, 1779) | 2
sth severni

t¥ida Actinopterygii — paprskoploutvi
fad Salmoniformes — lososotvarni
Eeled Salmonidae - lososoviti

POPIS DRUHU
Dosti velka ryba dorustajict a7 120 ¢m, obvykle viak do 60 ¢m. Telo
je stiibrite, hibet je temneé sedy.

ROZSIRENI
Primdrni aredl Evropa, jezera v Meklenbursku a Pomoransku?.

Sekundarni areal Sih severni byl introdukovdn také na Slovensko’
a do Japonska® '8,

Rozsifeni v CR K ndm byl sih severni poprvé dovezen v roce 1882
na Teborsko!® (kv. 6954, 7054). Od roku 1887 se zde 7acal i ume-
le rozmnozovat a stal se vyznamnym vedlejsim druhem ve zdejsich
rybnicich'®. A7 do poloviny 20. stoleti byl jeho vyskyt omezen pre-
devaim na Trebonsko!- > 1516 Kromé toho se pravdeépocdobné jiz od
konce 19. stoleti vysazoval i do rybnika Jordan v Tabote” (kv. 6553,
6554). Od poloviny 20. stoleti se 7acal sih severni rozsifovat i do dal-
sich oblasti v Cechach (dalsi oblasti jiznich Cech, Taborsko, severo-
vychadni Cechy, Ceskomoravska vrchovina) a na Morave?: 7- 8. 10-14,
Vysazuje se i do prehradnich nadrzi napr. Jesenice (kv. 5940}, Lipno'”
(kv. 7249, 7250, 7350, 7351), Zlutice (kv. 5944), Hamry (kv. 6261),
Zelivka® (kv. 6256, 6356, 6357).

Obr. 265. Wonamné oblasti wskyiu siha severnitho v CR
(sethat se ~ mim lze 1 jinde)

NAROKY NA PROSTREDI

Primadrni aredl Pelagidl hlubsi ¢asti jezer s ¢istou a chladneé)si, dobre
prokyslicenou vodou?.

CR Je chovan predevsim v hlubsich rybnicich s chladnéjsi vodou
a je vysazovan do prehradnich nadrzi

CHARAKTER CESKE POPULACE

Pokus o introdukci se zdaiil. Druh je u nds aklimatizovany a je
pomerné siroce vyuzivan k chovu v rybnicnich polykulturach jako
vedlejsi hospoddrsky druh. Kromé toho se uplatnil v pehradnich
nadrzich, kde vyuziva volné niky v pelagialu. V nadrzich a nékte-
rych rybnicich dochdzii k prirozenému rozmnozovani®. finak je sih
severni zavisly na vysazovani.

Poznamka Ve vetsine pripadu vyskytu se jedna o krizence se sthem
severmim. Kde viude se vyskytuji cisté populace je znamo jen
v omezene mife kvl ndkladnosti analyz.
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INTERAKCE

Kfizi se se sihem peledi (Coregonus peled). Prvni hybridi byli uméle
vyprodukovani jiz v roce 19722, Pot¢ se diky nedaslednosti v chovu
hybridi Siroce rozsitili a dnes u nas takika neexistuji geneticky ¢isté
populace siha severniho. Pfi rozsahlém pdtrani po cistych liniich
byli nalezeny jen dvé populace geneticky ¢istého siha severniho®.
Jde prevazne o zooplanktonofagy. Krome toho se 7ivi i dal3imi
vodnimi bezobratlymi, naletem a vétsi exempldte i rybami?. Pro-
to7e vsak vétsinou obsazuji malo vyuzivany pelagial, ke kompetici
s ostatnimi druhy by nemeélo dochazet.

Tento druh je ve své pavodni oblasti vyskytu dilezitym druhem
v komercnim rybolovu. Také u nds se uplatnil predeviim v produke-
nim rybdfstvi. Rocni produkce dosahuje 150-300 tun'?. Uplatiuje
se i ve sportovnim rybolovu, kde se ji lovi 1,5-2 tuny ro¢né!?.

ANALYZA RIZIKA

Sih severni je hodnocen jako velmi kvalitni hospodatsky druh, ktery
se chova na vétsing vhodnych lokalit. ZvySovani stava neni piilig
pravdépodobné. Protoze se jedna o druh se zna¢nym hospodai-
skym vyznamem, ktery vyuZziva volnou ekologickou niku pelagialu
a neplsobi pravdépodobné konkurendng na pavodni druhy ryb, je
mozné dal3i vysazovani tohoto druhu u nas podporovat.
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PAPRSKOPLOUTVI

Coregonus peled (Gmelin, 1789)
sfh peled
tFida Actinopterygii — paprskoploutvi

fad Salmoniformes - lososotvérni
&eled Salmonidae - lososovitf

E -

POPIS DRUHU

Stredné velka ryba dorustajici 60 cm. Hibet, hlava a ploutve jsou
tmavé. Boky a biicho jsou svétlé. Na hibetni ploutvi je mnozstvi
cernych skvrnek, rozmisienych v nekolika radach. Md tukovou
ploutvicku.

ROZSIRENI
Primarni aredl Severni Rusko mezi fekami Mezen na zdpadé po
Kolymu na vychodé?2.

Sekunddrni aredl Peled byla introdukovéna do dalsich oblasti Rus-
ka, Kyrgyzstanu, Uzbckistanu, Litvy, Madarska, Némecka, Rumun-
ska, Finska, Polska, Belgie, statu byvalé Jugoslavie a na Slovensko®.
Rozsiteni v CR K nam byla poprvé dovezena v roce 1970°. Protoze
se zacala rychle uméle rozmnozovat, jiz od roku 1971, rychle se
rozsitila a je chovana v rybnicich jako doplnkovy druh. Vysazuje se
i do ptehradnich nadrzi. Protoze sndsi i vysai teplotu vody, 1ze se s ni
setkat na vetsine uzemi CRZ,

Obr. 266. Viyznamne oblasti vyskytu stha pelede v CR (setkat se s nim Ize i jinde)

NAROKY NA PROSTREDI
Primarni areal Pelagial ek a jezer2.

CR Je chovana v rybnicich a vysazovana do piehradnich nadrzi.

CHARAKTER CESKE POPULACE

Pokus o introdukci se zdafil. Druh je u nds aklimatizovany a je pomér-
né Siroce vyuzivan k chovu v rybni¢nich polykulturdch jako vedlejsi
hospodaisky druh. Kromé toho se uplatnil v pfehradnich nadrzich,
kde vyuziva volné niky v pelagialu. V nadrzich snad dochdzi i k pi-
rozenému rozmnozovani®, Jinak je zavisla na vysazovani.
Poznamka Ve vétiing pfipadu vyskytu se jedna o kfizence se sihem
severnim. Kde viude se vyskytuji ¢isté populace je znamo jen
v omezené mife kvuli nakladnosti analyz, bez nichz neni mozné
tyto sihy presné urcit.

INTERAKCE

Kfi7i se se sihem severnim (Coregonus maraena). Prvni hybridi byli
uméle vyprodukovani ji7 v roce 19722, Poté sc diky nedaslednosti
v chovu hybridi siroce rozsiFili a dnes u nas takrka neexistuji gene-
ticky cisté populace siha peledé. Pri rozsahlém patréni po ¢istych
lintich byly nalezeny j(rn\lfi populace geneticky Cisté pelede®,



PAPRSKOPLOUTVI

Jde pfevazne o zooplanktonotagy. Krome toho sc zivi i dalsimi
vodnimi bezobratlymi, naletem a vétsi exempldie i rybami®. Pro-
toze vsak vétsinou obsazuji malo vyuzivany pelagial, ke kompetici
s ostatnimi druhy nedochazi'.

Potravni specializace na plankton muze vyvolat ichtyocutrofizac-
ni pochody. Vysoka pocetnost peledé a jeji predacni tlak vedou
k absenci velkych perloocek v planktonu a vycerpani dostupnych
potravnich zdsob, co7 7pusobuje stagnaci rustu kaprovitych ryb.
Kromé toho muze dochazet k rozvoji vodniho kvetu'- ',

Tento druh je ve své puvodni oblasti vyskytu dilezitym druhem
v komertnim rybolovu. Také u nas se uplatnil predevsim v produke-
nim rybafstvi. Pii odpovidajici obsadce Ize dosahnout produkce
pelede 100-300kg. ha' vedle produkce hlavniho druhu®. Ro¢ni
produkce dosahuje 150-200 tun’. Vyznam pro sportovni rybolov
je maly.

ANALYZA RIZIKA

Peled je hodnocena jako velmi kvalitni hospodatsky druh, takze je
mo7né ocekavat snahu o jeji vetsi vyuziti a tedy zvyseni pocetnosti.
Protoze se jednd o druh se znacnym hospodaiskym vyznamem, ktery
vyuziva volnou ekologickou niku pelagialu a nepusobi konkurencéné
na puvodni druhy ryb, je mozné daldi vysazovani tohoto druhu u nas
podporovat. Je viak tieba vhodné volit mnozstvi ndsady, protoze pri
piilis vysoke populaéni hustoté hrozi vyvolani ichtyocutrofizacnich
pochodu. Vostradovsky!® doporucuje intenzivni vysazovini pelede
do nevodarenskych nadrzi s cilem lepsiho vyuziti potravni nabidky
pelagialu.
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Ctenopharyngodon idella

(Valenciennes, 1844) d
amur bfly
tHida Actinopterygii — paprskoploutvi R

¥4d Cypriniformes — maloostni
&eled Cyprinidae — kaproviti

POPIS DRUHU
Velka ryba, dorustajici 110 cm, s vdlcovitym téle krytym pomérné
velkymi supinami. O¢i jsou umistény nizko.

ROZSIRENI
Primarni areal Vychodni Asie od Kantonu po povodi Amuru.

Sekundarni areal Amur hily se s jistotou etabloval v USA, Japonsku
a Mexiku'® a dale byl introdukovéan do vice nez 50 zemi po celem
svete, kde se udryuje pomoci umelé reprodukce?.

Rozsifeni v CR Na uzemi CR byl amur bily dovezen poprve v roce
1961'". Opakované dovozy vackoveho pladku byly uskutecnény ze
SSSR v letech 1964-19657 2. Od roku 1972 se pristoupilo k vysa-
zovani do volnych vod, pfedeviim nadr7i, odstavenych ramen, tuni
a take do velkych fek!™.

Obr. 267. Vyznamne oblastt vwskytu amura bileho v CR
(setkat se s nim lze i jinder

NAROKY NA PROSTREDI

Primarni aredl Obyva stredni a dolni useky rek, odkud podnika
potravni migrace do vegetact zarostlych ramen. Snasi i silne 7aka-
lenou vodu a nizky obsah kysliku. V zime piezimuje v hlubokych
tunich'4,

Sekendarni areal U nas se tento druh chova v rybnicich a nasazuje
se do pfehradnich nddrzi a jinych tvpu umélveh uzavienvch vod
i do rek.

CHARAKTER CESKE POPULACE

Tento druh je u nas aklimatizovany a vyskytuje se ve vhodném
prostredi prakticky po celém Gzemi CR?, ale jeho populace jsou
pineé zavislé na vvsazovani uméle produkovanych nasad, protoze
v nasich podminkach nebylo zaznamendno prirozené rozmnozova-

ni ve volné piirode?, i kdy? neni vyloucenol?.

INTERAKCE

Amur bily se specializuje na konzumaci vodnich makrofyt. Proto
si potravne s nasimi druhy vétsinou nekonkuruje. Krupauer? véak
upozorauje na jistou miru shody potravy kapra a amura bilého.
Vzhledem ke sve potravni specializaci muze amur redukovat treci
substrat fytofilnich druhu ryb a tak snizit jejich reprodukeni uspes-
nost>. Obsadka amura muze take prispét k eutrofizaci vod®. Tyto
projevy jsou vyvoldny uvolnénim zivin vazanych ve zkonzumovd-
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nych makrofytech’. Eutrofizacc pak zprostiedkovane muaze plsobit
na zménu druhového slozeni ichtyofauny. Na lokalitdch s amurem
bilym byl take pozorovan jiny mechanismus zprostiedkovaného vli-
vu na ichtyofaunu. Doslo ke zvyseni pocetnosti drobnych kaprovi-
tych ryb, které se zivily nedokonale stravenymi exkrementy amura,
a nasledne sc 7vysila pocetnost dravych druba,

Amur bily mize podstatné zredukovat nebo zeela vyhubit vodni
makrofyty, které konzumuje'? 1>.

Tento druh je cennou hospodafskou rybou, vhodnou k chovu
v polykultuie. Dale je u ndas je prileZitostné loven sportovnimi ryba-
Fi. Napf. v rocc 1987 bylo v revirech Ceského rybatského svazu ulo-
veno pies 18 tun amura®. Amur je také vyuzivan jako biomelioracni
druh, schopny omezit nezadouci 7arustani vod makrofyty. Vhodné
volena obsadka amura je vyuZitelnd pro redukci tfecich substrata
nezadoucich fytofilnich kaprovitych ryb a ekologické niky jejich
potomstva ve vodarenskych nadrzich s Géclovou rybi obsadkou'’.

ANALYZA RIZIKA

Rozsiteni i vyvoj pocetnosti amura bilého plné zavisi na lidské ¢in-
nosti (nasadove plany jednotlivych rybafskych organizaci, produkce
trznich ryb v rybnicich), protoze populace tohoto druhu jsou ve vol-
né pfirodé zcela zavislé na vysazovani.

S ohledem na ekonomicky pfinos je vhodné amura bileho podporo-
vat. Mo7né negativni dopady — zniceni chranénych rostlin a niceni
tieciho substratu fytofilnich druhti je vsak nutno vzdy zohledinovat
pfi zamérech vysazovat tento drub.
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PAPRSKOPLOUTVI

Cyprinus carpio Linnaeus, 1758
kapr obecny oo
tFida Actinopterygii — paprskoploutvi

¥ad Cypriniformes — maloostni
teled Cyprinidae — kaproviti

POPIS DRUHU

Velka ryba, dorustajici az 100 cm, s pomerné vysokym télem, dlou-
hou hibetni ploutvi, dvémi pary vouskd u Ust. Télo je kryté velkymi
supinami nebo muze byt a7 holé.

ROZSIRENI

Primarni aredl O puvodnim arealu roz$ifeni kapra se stale vedou
diskuse. Obvykle se uvadi disjunktni areal, skladajici se ze tii oblas-
ti vyskytu: vychodni Asie, stiedni Asie a oblast kolem Kaspického
a Cerného mofe®. Balon?* predpokladd, 7e predek dnesnich kapra
se diferencoval v kaspické oblasti az koncem pleistocénu a v pole-
dovém obdohi zacal pronikat jednak na zapad do Cernomorské
oblasti, jednak na vychod do vod aralskych a vychodni Asie. Dunaj-
ské povodi osidlil kapr a# v obdobi pred 10 000-8 000 lety?.

K domestikaci kapra doglo nejprve v Cing moznd jiz pred 4 000 lety” 1

13V Evropé byl domestikovan poprvé pravdépodobné Rimany?-4,

Existuje vsak i teorie o pouze vychodoasijském pavodu kapra a jeho
rozsiteni lidmi do ostatnich oblasti vyskytu jiz ve starovéku. Balon?
véak tuto moznost ncpovazuje za pravdeépodobnou vzhledem
k obtizim spojenym s transportem. Aviak nejnovéjsi genetické ana-
lyzy podporuji teorii o vychodoasijském puvodu kapra a jediné
domestikaci a introdukci kapra do Evropy®.

Sekundarni areal Tento druh ma v soucasnosti kosmopolitni roz-
sireni®.

RozsiFeni v CR Vzhledem k dosud nevyjasnéné problematice pu-
vodniho rozsifeni kapra (viz vyse), existuji dvé varianty o jeho roz-
sifeni u nds. Pokud se prokaze, 7e kapr je puvodni v Dunaji, pak je
neptvodnim druhem pouze v labském a oderském povodi, kam se
dostal ji7 v raném stfedovéku, nejspise v 11. stoleti nebo jesté dfive,
kdy se zacaly v Cechach budovat rybniky'. Pokud se prokaze, ze
kapr byl do Evropy introdukovan 7 Asie ji7 ve starovéku, je ho nutno
za nepuvodni druh povazovat na celém nasem Gzemi' a obdobi, kdy
na nase uzemi pronikl (pravdépodobné migraci Dunajem) je mo#-
né datovat jen podle archeologickych nalezu. Kapra v Dunaji znali
Rimané? 4. Je tedy mozné, Ze kapr se dostal dunajskym systémem
na nase tzemi jiz v dobe Rimskeé Fise, nebo i dfive. V kazdém pripa-
de se v3ak kapr stal nedilnou soucasti nadi piirody.

Obr. 268. Wskyt kapra obecného v CR

NAROKY NA PROSTREDI
Primarni areal P(’Jvodm"m hiotopem kapra jsou spodni a stiedni use-
ky fek a jejich zaplavove dzemi.
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CR U nas tento druh obyva takika veskeré biotopy. Je vysazovan
i do mist, ktera mu nevyhovuiji, jako je parmova zona®.

CHARAKTER CESKE POPULACE

Tento druh je u nas jiz po mnoho stoleti etablovany a vyskytuje se
po celém uzemi CRY. Jeho stavy jsou podporovany masivnim vysa-
zovanim, protoze je to nase nejvyznamnéjsi ryba 7 hlediska pro-
dukeniho rybatstvi i sportovniho rybolovu.

INTERAKCE

Jsou 7nami kiizenci kapra s karasem obecnym, kteti jsou dosti bez-
ni®. Proke§ & Baru§'? 7aznamenali take piirodniho kitzence kap-
ra a karasc stfibritcho.

Kapr je nas nejvyznamneéjsi druh jak 7 hlediska produkeniho rybai-
stvi, tak z hlediska sportovniho rybolovu. Roeni produkee konzum-
nich kapru se pohybuje kolem 20 000 tun (Ret. 11). Na udici se lovi
mezi 1 000-1 500 tun kapra rocne”.

ANALYZA RIZIKA
S ohledem na vyznam kapra a jeho dlouhodobé zaclenéni do nasi
piirody neni tato problematika rozebirana.
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Gasterosteus aculeatus
Linnaeus, 1758

koljuska t¥iostna

trida Actinopterygii — paprskoploutvi
fad Gasterosteiformes — volnoostni
&eled Gasterosteidae — koljuskoviti

POPIS DRUHU
Drobna ryba dorustajici 8 cm, s tfemi samostatnymi trny pred hibet-
ni ploutvy.

OBRATI OV 381

ROZSIRENI

Primarni areal Ccla holarkticka oblast. Obyva pfedevsim spodni
useky fek a pribfezni pasmo mori.

Sekundarni areal Introclukovédna byla do nekterych oblasti USA, Ird-
nu a v Evrope do Madarska, na Slovensko, do Rakouska a do ltalie®.

Rozsiteni v CR Na uzemi CR byla koljuska vysazena nejspise akva-
risty na konci prvni svetove vilky, a to v tinich a nadrzkach v Pra-
ze a jejim okoli®. Vyskytovala se v Roztokach (kv. 5852), Bohnicich
tkv. 3832), Kobyliscch (kv. 3832), Dablicich (kv. 3832), Stiizkovi
(kv. 53852, 5853) a Mesicich (kv. 5853, 5753 ve strednim Polabi® 7. Ve
sbirce katedry zoologie PrF UK v Praze je ulozen dokladovy materidl
7 Kobylis 7 roku 1958 a 7 labske tuné Mala Arazimova tkv. 5854
u Celakovic 7 roku 1971, Podrobny soupis starsich lokalit 7 Pra-
hy, veetne detailniho popisu rozsireni ve vodach Prahy 9 (vesmes
kv. 5853) v roce 1979, podava Dirlbek®. Z Divoke Orlice u Kostelce
nad Orlici (kv. 5863) ji uvadi Lohnisky®. Dale je znama z prazského
useku Vitavy (kv. 6052, 5952, 5852) *, Sazavy®, Odry’® a okoli Br-
na (povodi Jihlavy, Svitavy a z hlavniho toku Moravy)®. Vyskytuje
se i v dolni ¢asti Psovky (kv. 3632, 5653)" ', v Kounickém poto-
ce u Pferova nad Labem (kv. 5855)"%, v Praze-Motole (kv. 5952,
v horni ¢asti Dalejskeho potoka (kv. 59511, ve Vymole u Mocho-
va (kv. 5854)'! a v potoce Olsovka u Nedeliste (kv. 3760)2.
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Obr. 269. Wiskyt koljusky triostne v CR v minulosti sede body)
o4 v soucasaosti tmodreé body). Otazmky = oblasti s negsnym stavem

NAROKY NA PROSTREDI

Primarni areal Ve sladkveh voddach v tanich, potocich, v fekach spi-
se u brehu v mistech se slabsim proudem. Hojna je 1 v brakickych
vodach a vyskytuje s¢ i v mofi.

CR Predevéim v rybnicich, tunich, slepych ramenech, zavodnova-
cich kanalech, melioracnich strouhdch a malych potocich.

CHARAKTER CESKE POPULACE

Koljuska tiiostna je v CR etablovany druh. V soucasnosti je rozsite-
na ostruvkovite v nepocetnych populacich a nelze occkavat prilisné
zmeny v aredlu rozsireni ani v pocetnosti populact. Lokdlné maze
dochazet k premnozeni.

INTERAKCE

Koljusky obyvaji oblast spise u dna a uprednostnuji biotopy s dos-
tatkem vodnich rostlin. Zivi se drobnymi bezobratlymi. V dobe roz-
mnozovani stavi samci hnizda, ktera agresivné hdji pred jakymikoliv
vetielei. Interakcee s puvodnimi druhy nebyly dosud studovany.
Koljuska nema zadny hospodarsky vyznam. Je vyznamnvm objek-
tem a modelovym druhem etologickych a behavioralnich studii
a ma tedy vyzkumny a také kulturne-vzdelavac vyznam, protoze
prispéla k popularizaci akvaristiky.

ANALYZA RIZIKA

Na nasem tzemi nebyl prokdzan zadny vliv koljusky na nasi pavod-
ni faunu ¢ biotopy. Dosavadni populace je mozne ponechat bhez
ovlivaovani.
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Hucho hucho (Linnaeus, 1758) E
hlavatka podunajski

tFida Actinopterygii — paprskoploutvi
fad Salmoniformes — lososotvarni
Zeled Salmonidae - lososoviti

POPIS DRUHU

Velka ryba, doristajici a7 180 cm®. Ma drobneé upiny a je hnéda-
vé zbarvena, s pocetnymi Cernymi skvrnami na téle, predevsim ve
hibetni ¢asti. Ma tukovou ploutvicku.

ROZSIRENI
Primarni areal Povodi Dunaje.

Sekundarni areal Introdukcni pokusy s hlavatkou podrobné roze-
brali Hol¢ik et al. ®. Vetsina pokusu o introdukci se nezdarila
Uspésnd bvla hlavatka 7 kratkodobého hlediska introdukovana jen
ve Spanélsku, Svycarsku, Francii a Polsku. Z dlouhodobého pohledu
je uvadéna jako Uspésna jen introdukce ve Spanélsku?.

Rozsifeni v CR V CR je puvodni jen v povodi Dunaje. Prvni pokus
o introdukci mimo dunajské povodi proved! pravdepodobne ji7
Joser Susta, spravce velkostatku v Tfeboni (kv. 6954, 7054), do tam-
nich rybnika ji7 pred rokem 188218,

V letech 1889-1891 bylo vypustéeno 800 rocku do feky Olse
v povodi Odry. Poté byla vypusténa hlavatka opét do Olse v roce
1937. V roce 1943 bylo pozorovano tieni hlavatky na této tokalité,
ale kvuli stale se 7zhorsujici kvalité vody se zde neudrzela®. Dal-
§i lokalitou v povodi Ohfe, kam byla hlavatka vysazovana v letech
1949-1934 je feka Moravice'2 1©. Také na této lokalité bylo pozoro-
vadno tieni a potér, ale hlavatka presto postupné prakticky vymize-
la®. O vysazovani hlavatky do nadrze Moravka (kv. 6477) v povodi
Odry na pocatku 90. let 20. stoleti se 7minuje Lojkdsek!. V roce
1949 a 1952 byla hlavatka vysazena i do lahského povodi, do Otavy
u Zichovic (kv. 6747) a do horniho povodi Vitavy!S. V letech 1958,
1961-1962 4 1973-1979 byla hlavatka vysazovana do Vlitavy mezi
Prahou a Vranovskou prehradou tkv. 5952, 6052), do Vranovské
prehrady (kv. 6052, 6152) a v okoli Ceského Krumloval- 141920,
V letech 1963 a 1965 byla hlavatka vysazena do Ohte u Klasterce
nad Ohf¥i (kv. 5644, 5645) a u Kadaneé (kv. 5645), v roce 1980 pod
Nechranickou prehradu (kv. 3646)%. V letech 1957-1959 byla hla-
vatka vysazena do Sazavy’. V roce 1960 bylo 101 hlavatek nasazeno
do nadrze Klicava (kv. 5949) na peitoku Berounky’. Od roku 1969
sc hlavatky chovaly v sadkach v Hyncicich u Broumova (kv. 5363),

PAPRSKOPLOUTVI

oclkud unikali do Stenavy® 9. Od roku 1969 se hlavatky chovaly
také v sadkach v Hradci Kralové — Mal3ovicich (kv. 5761), odkud
unikaly do Orlice®. Od roku 1991 je hlavatka vysazovana do Orlice,
Tiche Orlice a piehradni nadrze Pastviny (kv. 3965)10. Na vétsine
mist véak hlavatka postupné vymizela®.
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Obr. 270. Viyskyt hlavatky podunajske v oblastech CR, kde neni puvodnim
druhem. Plné body = mista, kde je vyskyt mozny i v soucasnosti; otazniky =
oblasti, odkud pravdepodobne vimizela

NAROKY NA PROSTREDI

Primarni aredl Typickym bhiotopem jsou podhorské feky s chladnou
(v léte nepfesahujici 15°C) a dobre prokyslicenou vodou a kameni-
tym nebo stérkovitym dnem.

CR I llavatka je vysazovdna do chladnéjsich uscka vétsich fek, pri-
padné do velkych piehradnich nadrzi a useku rek pod nim, kde je
teplotni rezim ovlivnen spodni vodou vypousténou 7 pichrad.

CHARAKTER CESKE POPULACE

Hlavatka se v soucasnosti vzacné objevuje na mistech, kam by-
la nebo stdle je vysazovdna, ale nejsou Zzadné zpravy o jejim soucas-
ném rozmnozovani v prirodé*.

INTERAKCE

Nejsou znami kfizenci 7 pfirody, ale experimentalné byla kfizena se
pstruhem duhovym®.

Jde o dravce, 7iviciho se prevazné kaprovitymi rybami® 13, P¥i nedo-
statku jinych druhd se zivi i jinymi druhy ryb, v¢etné lososovitych,
a v pfipadc pierybncéni hlavatkou je nckdy jeji populace uméle snizo-
vana'*. Podrobnéjsi Udaje o interakcich z nepuvodnich oblasti vysky-
tu nejsou vétsinou znamy. Pouze Vivier et al.'” zjistili po vysazeni
hlavatky vyrazny ubytek kaprovitych ryb a zaroven vzrist pocetnosti
pstruha obecného. Je to tedy potenciondlni konkurent nasich ptivod-
nich i hospodatsky vyznamnych nepuvodnich dravych ryb, piede-
viim lososovitych, a potencionalni predator mnoha druha ryb.

Tento druh je v plGvodni oblasti vyskytu cenénym objektem spor-
tovniho ryholovu. V labském a oderském povodi se viak dosud ne-
uplatnil.

ANALYZA RIZIKA

Je to druh s vysokym potencialem pro sportovni rybolov. Je moz-
né pokracovat se snahami o introdukci, ale je tieba vybrat vhodné
lokality a nenasazovat pfilis vysoké pocty hlavatek, které by moh-
ly negativné pusobit na puvodni druhy. Etablovani druhu se nezda
byt prilis pravdépodobné a jeji populace budou tedy piné zavislé
na vysazovani.
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Hypophthalmichthys molitrix
(Valenciennes, 1844) d
tolstolobik bily

tFida Actinopterygii - paprskoploutvi
fad Cypriniformes — maloostni
teled Cyprinidae - kaproviti

POPIS DRUHU
Velka ryba dorustajici a7 120 cm, s drobnymi Supinami a velkou
hlavou s nizko poloZzenyma o¢ima.

ROZSIRENI
Primarni areal Vychodni Asie od povodi Amuru po jizni Cinu'?.

Sekundarni aredl Tolstolobik bily byl v 60. letech 20. stoleti uspées-
ne aklimatizovan v mnoha zemich, napf. v evropske ¢asti byvalcho
SSSR, v Madarsku, Rumunsku, Bulharsku, Polsku, Nemecku, byva-
1é Jugoslavii, Rakousku, na Slovensku, ale i na Taiwanu, v Thajsku,
na Sri Lance, v Malajsii atd. ©

Rozsifeni v CR Na uzemi CR byl tolstolobik bily dovezen poprve
v roce 1965". Od té doby je chovan v rybni¢nich polykulturdach
a take vysazovan do volnych vod po celém tizemi CR3 3, predevsim
v jeho teplejsich oblastech.

NAROKY NA PROSTREDI

Primarni aredl Obyva predeviim vedlejsi ramena fek a jiné stojateé
vody, kde nachazi vhodné potravni podminky. Na zimu se stahuje
do hlubsich ¢asti koryta rek, kde prezimuje'". Zdrzuje se ve vodnim
sloupci’.

Obr. 271. VWznamne oblasti vyskyiu tolstolobika bilého v CR
isetkat se s nim lze i jinde)

CR U nds se tento druh chovd v rybnicich a nasazuje se do piehrad-
nich nddrzi a jinych typu umélych uzavienych vod i do fek.

CHARAKTER CESKE POPULACE

Tolstolobik bily je v CR druh aklimatizovany. Chova se predevsim
v produkenich rybnicich. Vysazuje se portaznu i do volnych vod.
jcho populace jsou plne 7avislé na vysazovani uméle produkova-
nych nasad, protoze v nasich podminkach nebylo zaznamenano
pirozené rozmnozovani ve volné pfirodé?.

INTERAKCE

Neduslednosti v chovu doslo ke kriizeni s tolstolobcem pestrym
(Aristichthys nobilis) a je otazkou, 7da se u nds jesté vabec vyskytuge
crsta linie tohoto druhu®.

Tolstolobik bily je ptedevsim fytoplanktonofag. Nepfedstavuje tedy
potravniho konkurenta nasim druhtdm ryb. Je mozné predpokladat,
7¢ zvysena obsadka tolstolobika muze zprostiedkované ovlivnit
puvodni ichtyofaunu vyvolanim ichtyoeutrofizacnich procesu spo-
jenych s rozvojem drobnych kaprovitych ryb'. Prestoze jde o sesto-
notfaga- a fytoplankton tvoii vyznamnou souc¢ast jeho potravy, jcho
predacon tlak na zooplankton a mobilizace vazancho iosforu vede
ke 7vysem biomasy i abundance primarnich producentu® '

Tento druh je cennou, ryvchle rostouci hospodarskou rybou, vhod-
nou k chovu v polykultuie. Produkce u nds dosahuje rocné 10-
15 tun”. V dlovcich sportovnich rybafa se objevuje jen ojedinéle. Je
vyuzivan k biologickému potlacovani pfemnozenéeho fytoplankto-
nu, zejmeéna ve vodarenskych nadrzich.

ANALYZA RIZIKA

Razsireni i vyvoj pocetnosti tolstolobika bilého plne zdvisi na lid-
ské cinnosti (nasacdové plany jednotlivych rvbafskych organizaci,
produkce trznich ryb v rybnicich), protoze populace tohoto druhu
jsou ve volng piirode zeela zavislé na vysazovani. Aviak vysazovani
do volnych vod 7 hlediska sportovniho rybolovu je neddelné, nebot
jeho uloveni na udici je vzhledem k potravni specializaci nahodné®.
S ohledem na ekonomicky pfinos je vhodné tolstolobika bilého
podporovat. |e viak tieba volit spravnou velikost obsadky, aby se
zamezilo vyse zminénym moznym negativnim vlivam.
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Channa argus (Cantor, 1842)
hadohlavec skvrnity |

tHida Actinopterygii — paprskoploutvi
Fad Perciformes — ostnoploutvi
teled Channidae - hadohlavcoviti

POPIS DRUHU
V&SI ryba, dorustajici 80 cm, s valcovitym télem. Mé trubickovité
nozdry a dlouhou hibetni i fitni ploutev.

Pozn. Ackoliv se od poddruhového ¢lenéni v soucasné taxono-
mii ryb upousti, protoze poddruhy nemaji taxonomickou validitu,
u hadohlavce skvrnitého se stale rozlisuji dva poddruhy: Chan-
na argus argus 7z Ciny a Koreje a Channa argus warpachowskii
7 povodi Amuru. Do CR byl introdukovan amursky poddruh. Prav-
dépodobné dojde k rozdéleni tohoto druhu na dva druby, odpovida-
jici jednotlivym poddruhum.

ROZSIRENI
Primdrni areal Vychodni Asie od povodi Amuru po jizni Cinu
a Koreu.

Sekundarni areal vV 50. letech 20. stoleti probihaly aklimatizaeni
pokusy v evropsk¢ Cdsti SSSR, ale skoncily nedspesnd. V souCdsnos-
ti je tento druh etablovan v Japonsku, v Uzbekistanu (oblast Aralské-
ho jezera) a v USA (Maryland, Kalifornie, Florida)-.

Rozsifeni v CR V roce 1956 byli ziskani tfi jedinci 7z byvalého
SSSR. Po pfezimovdni v akvdnu byli na jafe 1957 vypusténi do ryb-
nicku na potoce Vuznice u Nizboru (kv. 5949, 5950). PFi povodni
byli tito jedinci zrejmeé vyplaveni a nejsou o nich 7adné dalsi zpra-
vy. V prosinci 1960 se uskutecnil dovoz 51 tohorockt. Po pfezi-
movani v akvariu byly ryby vypustény v inundacnim dzemi Labe
u Celakovic (kv. 5854) do t# pokusnych tanék Zoologického ustavu
Piirodovedecke fakulty Univerzity Karlovy. V zimé roku 1962/1963
vétsina ryb ve dvou malych tunich uhynula. Posledni ryby zmizely
7 velké tané v 16t¢ 1964,

NAROKY NA PROSTREDI

Primarni areal V letnim obdobi tento druh osidluje silné zarostlé
casti tokud, Wane a nadrze a v pripade nedostatku kysliku vyuzivd jak
7aberniho tak piidatneho dychani pies labyrintni apardt. V zime se
stahuje do hlubsich, Iépe okyslicenych ¢asti hlavniho koryta toku,
kde prezimuje*.

CR Hadohlavci byli vysazeni do tuni v Polabi, které priblizne odpo-
vidalo puvodnimu prostiedi druhu. Aviak nemoznost migrace do
lépe okyslicenych oblasti v zimnim obdobi, kdy tento druh nevyuzi-
va piidatné dychaci orgdny, byla pravdepodobnou pricinou uhynuti
vétsiny jedincu’ b

PAPRSKOPLOUTVI

Obr. 272, Mista nedspesnd introdukcee hadohlavee skvrnitého v CR

CHARAKTER CESKE POPULACE
Introdukce tohoto druhu v CR nebyla Gspésna.

INTERAKCE
DD

ANALYZA RIZIKA

Hadohlavee  skvrnity pFedstavuje potencionalni hrozbu  piede-
viim jako predator puvodnich druhua ryb a bezobratlych, dale pak
jako potravni konkurent puvodnich dravych druhd ryb. S ohledem
na mozna rizika tento druh nelze doporucit pro pokusy o dal3i intro-
dukci do volnych vod CR. Uplatnéni by mohl diky rychlému rastu
a schopnosti zit i v kyslikem chudych vodach nalézt jen jako doplit-
kovy druh v uzavienych rybni¢nich obsadkach nebo v umélych
akvakulturnich podminkach.
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Chondrostoma nasus
(Linnaeus, 1758) E
ostroretka stéhovava

tfida Actinopterygii — paprskoploutvi
fad Cypriniformes — maloostni
&eled Cyprinidae - kaproviti

POPIS DRUHU

Stredné velka ryba, dorustajici 50 cm. Télo je protahlé. Charakteris-
ticka jsou Usta umisténd na spodni ¢asti hlavy s ostrymi rty, slouzici-
mi k oskrabdvani fas 7z podkladu.

ROZSIRENI

Primdrni aredl Palearkticka oblast: povodi Dunaje, Odry, Rynu.
Sekundarni areal Ostroretka stchovava byla introdukovana do nck-
terych povodi ve Francii, kde nebyla puvodni (Siena, Loira, Rhona,
Herault)®. Tento drub byl introdukovan na pocatku 60. let 20. stoleti
do feky Soci v ]adranském\ umoti Slovinska's. Ze slovinské ¢asti Soci
pronikl do Italic, kde je dnes béznym druhem'.
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Rozsiteni v CR U nas je to pavodni druh jen v dunajském a oder-
skem povodi. Prvni neuspésny pokus o introdukci do labskeho sys-
tému probéehl v roce 1956, druhy, také nedspesny, v roce 1962 do
Sazavy'}. Obéas byla pravdépodobné v pozdejsich letech vysaze-
na s nasadou jinych druha ryb. Takového puvodu je patrné nahodny
nalez 7 Divokeé Orlice na 50. fienim km'?. Soustavnéji se zacala do
tetnych oblasti v povodi Labe vysazovat v 80. a predevsim 90. letech
20. stoleti’. Do povodi Ohte byla poprvé vysazena roku 1980 MO
CRS Libochovice, Postoloprty a Zatec?. Od roku 1991 je pravidelng
vysazovana do povodi Orlice (Orlice, Divoka i Ticha Orlice, nadrz
Pastviny)!!. Prvni dlovek z povodi Luznice ze Zlaté Stoky uvadi
Reichard!?, 7 horniho toku Lu7nice po Rozmberk novéji Hartvich
et al. }. Je uvddena rovnés ze Sazavy mezi Ledeckem a Sazavou —
Cernymi Budy (kv. 6155), 7 Plou¢nice'?, z Otavy mezi Rejstejnem
a Prachni®, 7 nadrze Rimov (kv. 7152) na Malsi?, 7z Labe ve Stiekove
(kv. 5350)!® a z Malse”. Vyskytujc s take v Cidling u Chlumce nad
Cidlinou (kv. 5858)8,

Obr. 273. Vyshvt ostroretky stehovave v oblastech CR,
kde nend puvodnim druhem

NAROKY NA PROSTREDI

Primarni aredl Stfedni a horni Uscky fck, odpovidajici charakterem
parmovému a lipanovému pasmu. Typickym stanovistém jsou useky
tokd, kde se strida hlubsi voda a tine s pefejnatymi dseky, znacna
cast dna je tvofena sterkem, valouny, kameny ¢i piskem s fasovymi
narosty, které tvoii jeji zakladni potravu'?, Dokéaze se prizpusobit
i podminkam udolnich nadrzi’.

CR V labském povodi se vyskytuje na mistech se stejnym charakte-
rem jako v pavodnich oblastech vyskytu.

CHARAKTER CESKE POPULACE
Jde o druh, ktery se v nékterych ¢astech labského povodi jiz etabloval.

INTERAKCE

Jsou znami hybridi s jinymi kaprovitymi rybami, napf. jelcem tlous-
tem!. S ohledem na potravni specializaci ostroretky na nérosty roz-
sivek a fas si tento druh potravne nckonkuruje s 7adnym druhem
puvodnich i nepuvodnich labskych druhu ryb. Neni popsan ani jiny
druh kompetice (prostorova, o trdlisté apod.) s pavodnim druhy
ryb labského povodi. V povodi Feky Soci ve Slovinsku je introdukci
ostroretky stehovaveé pric¢itano zapricinéni vymizeni pivodniho dru-
hu ostroretky Chondrostoma genei®>.

V pGvodni oblasti vyskytu je to misty vyznamny druh pro sportovni
rybolov. V labském systému se dosud vyznamneé neuplatiuje.

ANALYZA RIZIKA

Vzhledem ke znacnému 7lepseni kvality vody v rekach labského
povodi i ke zlepSovani pruchodnosti rek pomoci stavby fady rybich
prechodt je mozné ocekavat spise zvetSovani aredlu a pocetnos-
ti ostroretky. Zale7i vsak i na pristupu Ceskeho rybaiskeho svazu
k zarybnovini, které je v pocatcich introdukce dulezitym faktorem
pro vvtvorent etablované populace.
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Tento druh 17e doporucit k dalsimu rozsifovani na vhodné lokality
v labském povodi, protoze vyuziva volnou potravni niku.
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R. Sanda, Narodni muzeum, Praha

Ictalurus punctatus
(Rafinesque, 1818)
sumetek teckovany

tFida Actinopterygii - paprskoploutvi
¥ad Siluriformes — sumci
Celed Ictaluridae ~ sumeckoviti

"?.

POPIS DRUHU

Velka ryba dorastajicr 130 ¢m, u nas do 40 em. Télo je bez Supin,
velka hlava je shora zplostéla, kolem st je 8 vousku a hibetni a biié-
ni ploutve maji silny trnovity prvni paprsek. Ma tukovou ploutvicku.
Qcas je silné vykrojeny.

ROZSIRENI
Primarni areal Severni Amerika.
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Sekundérni areédl Byl introdukovan do Ruska a Bulharska®, Ita-
lie, Velké Britanie, Mexika, na Filipiny, do Japonska, na Portoriko
ana Havaj'.

RozsiFeni v CR Do CR byl sumecek te¢kovany dovezen 14. 11. 1985.
Jednalo se o dovoz 10 000 kust o velikosti 50-72mm od firmy
Osage Catfisheries v Missouri v USA. Byli umisténi do odchovnych
zaiizeni v Chabarovicich (kv. 5349), Tabofe (kv. 6533, 6554), Trebici
(kv. 6761) a Uherském Hradisti (kv. 6970). Beéhem zimy po dovozu
v prvnich tfech jinenovanych zafizenich vétsina ryb uhynula na one-
mocnéni koZzovcem (Ichthyophthirius multifiliis). Pouze v Uherském
Hradisti s¢ odchov zddfil & bylo tam chovano 1 000 kusu, které byly
v kvétnu 1986 presazeny do rybniki. Koncem ¢cervna 1987 dorostly
32-36 cm (Ref. 4). Byly také pokusné vysazeny do slepcho ramenc
Moravy u Uherského Hradisté (kv. 6970) a do slepého ramene Dyje
u Bfeclavi (kv. 7267), avsak bez uspéchu, a zbytek ryb byl nékolik
let chovan ve VURH Vodnany (kv. 6850, 6851)%. Podle Hanela2 byl
tento druh dovdzen neoficialné | pozdéji vyhradneé za ucelem vyuzi-
ti v intenzivnim chovu, kde by se mél dosud vyskytovat. Piesngjsi
publikované udaje vsak chybeji.

Obr. 274, Mista vysazeni a chovu sumecka teckovancho v CR

NAROKY NA PROSTREDI
Primarni aredl Reky a jejich zaplavove Uzemi, jezera’.

CR U nas se tento druh drzel v ryhnicich a byl vysazen i do slepého
ramena Moravy u Uherského Hradisté a do slepého ramena Dyje
u Breclavi.

CHARAKTER CESKE POPULACE

Pokus o introdukci se nezdatril, pravdépodobneé kvali vyssim teplot-
nim narokim tohoto druhu, a dnes se chova snad jen v produkénich
chovech.

INTERAKCE

Interakce nebyly studovany. Je to véak pomérné velky, drave se 7ivi-
ci druh, ktery by mohl negativne pusobit na radu pavodnich i hos-
podaisky vyznamnych nepavodnich druhi ryb.

ANALYZA RIZIKA

Aklimatizace neni vyloucena. S ohledem na mo7né negativni
nasledky nelze tento druh doporuéit k dalsim pokustim o introdukci
do volné piirody. Jeho chov je moZny jen v uzavienych podminkach
s daslednymi opatfenimi proti uniku do volné prirody.
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R. Sanda, Narodni muzeum, Praha

Ictiobus cyprinellus
(Valenciennes, 1844)
kaprovec velkodsty

tfida Actinopterygii — paprskoploutvi

fad Cypriniformes — maloostni
Leled Catostomidae - pakaprovcovit{

POPIS DRUHU
Velka ryba, dorustajici 120 cm. Velmi se podoba kaprovi. Zacatek
hihetni ploutve je vyrazné vyssi nez zbyla cast.

ROZSIRENI
Primarni areal Vychod a stred Kanady a USA.

Sekundarni areal Kaprovec velkousty byl v roce 1971 dovezen
7 USA do SSSR, odkud byl po ¢aste¢né aklimatizaci a zvladnuti
odchovu dovezen do Bulharska, Madarska, Rumunska a Polska®.

RozsiFeni v CR Na tzemi CR byl kaprovec velkousty dovezen popr-
vé jako vackovy plidek ze SSSR 28. 05. 1986 v poctu pfiblizné
50 000 kusu. By! rozdélen na dveé lokality v jiznich Cechach, polo-
vina pladku byla umisténa do dvou rybnika stiediska Milevsko
(kv. 6552) rybnikafstvi Tabor a druhd ¢ast pludku byla umisténa do
dvou pokusnych rybnikd VURH Vodiany (kv. 6850, 6851)3. V téch-
to zafizenich se stale chova?. Adamek & Koufil' uvedli, 7e se ¢eka
na rozhodnuti o povoleni k introdukci ¢i o zamitnuti a zlikvidovani
generacnich ryb. Nasledné se vsak zacal chovat i v jinych rybatstvich,
minimalné v rybafstvi Chlumec nad Cidlinou, stfedisko B¥ezina, kde
ho vysadili pfinejmensim do rybnika Vidlak (kv. 5457) na pritoku
Zehrovky*. Odtud sc dostal po sloveni v Iét¢ 2002 s nasadou kap-
ra do chovného zafizeni MO CRS Liberec tkv. 5256). Dva exemplare
7 Liberce jsou uloFeny ve shirce Narodniho muzea. Dungel & Rehak?
se zmifuji 0 uniku do volné pfirody, ale bez udani lokalit.

Obr. 275. Vyskyt kaprovce velkoustého v CR

NAROKY NA PROSTREDI
Primarni aredl Obyva pfedevsim pomalu tekouci feky a jezera.

CR U nas se tento druh chova v rybnicich.

CHARAKTER CESKE POPULACE
Kaprovec velkousty je u ras chovan v rybnicich a je rozmnozovan
uméle. Da se povazovat za aklimatizovany druh.
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INTERAKCE

Kaprovec velkousty je spise planktonofag, ale dosud nejsou k dis-
pozici Udaje o interakcich z hlediska potravni konkurence s nasimi
puvodnimi druhy. Nemame zadné ddaje ani o jinych interakcich.

Tento druh je rychle rostouci rybou s predpokladem hospodafského
vyuziti v chovu v polykulture.

ANALYZA RIZIKA

Rozsiteni i vyvoj pocetnosti kaprovee velkoustcého plne zdvisi na lid-
ské ¢innosti.

S ohledem na mozny ekonomicky pfinos je tento druh mo7né cho-
vat v uzavienych akvakulturnich podminkach. Je vsak treba dusled-
n¢ zabranit jeho proniknuti do volne piirody a lim zamezit moznym
negativnim vlivam.

LITERATURA

! Adamek Z. & Kouril ., 1996: Nepuvodni druhy ryh poslednich let v Ceské repub-
lice 2z hlediska puvodni ichtyofauny. In: Lusk S. & Halacka K. teds.: Biodiverzi-
ta ichtyofauny Ceske republiky 1: 34-41. Brmo: UBO AV CR.

< Dungel 1. &Rehdk Z., 2005: Atlas ryb, obojzivelniku a plazu Ceské o Slovenske
republiky. Praha: Academia, 181 pp.

b Hamdckuva J., 1987: Ryby butfalo introdukovane do CSSR. n: Shornik referadtu
ze semindfe Perspektivai druhy ryb pro CSSR: 67-70. Ceske Budéjovice: Cesko-
stovenska védeckotechnicka spolecnost piit VURH a Stredni rybaiske skole ve
Vodrndnech

* Kohout 1., 2005: Ustni sdélent.

R. Sanda, Narodni muzeum, Praha

Lepomis gibbosus
(Linnaeus, 1758)
sluneénice pestra

t¥ida Actinopterygii — paprskoploutvi
Fad Perciformes — ostnoploutvi
teled Centrarchidae - okounkovit{

'?\

POPIS DRUHU
Mald ryba, dorustajici max. 30 cm. T¢lo je vysoke, hibetni ploutev
dlouha. Bfisni ploutve jsou posunuty dopfedu pod prsni ploutve.

ROZSIRENI
Primarni areal Vychodni ¢dst Kanady a USA.

Sekundarni aredl Ji7 od 80. let 19. stoleti se konaly introdukeni
pokusy v iadé zemi po celém svété. Uspéing se aklimatizovala v dal-
sich oblastech v Severni Americe, kde se puvodné nevyskytovala.
V Evropée se v soutasnosti vyskytuje ve vetsiné statu jizni s stredni
Evropy (Belgie, Holandsko, Spanélsko, ltdlie, Portugalsko, Francie,
Rumunsko, Bulharsko, Rusko, Svycarsko, Slovensko, Madarsko, staty
bvvalé Jugoslavie, Polsko). Dale se aklimatizovala v nékterych oblas-
tech Stfedni a Jizni Ameriky (Chile, Venezuela, Guatemala)?.
Rozsifeni v CR Na uzemi CR se slunedénice pestrd poprve obje-
vila v roce 1929 na Tiebonsku tkv. 6954, 7054), kam byla patrne
nedmysine zaviecena s pludkem kapra 7 Jugoslavie!> 4. Vyskytova-
la se v Luznici a Zlaté Stoce', ve strednim Polabi, dolnim Povitavi
a v rybnicich v okoli Trebone a Hiuboké nad Vitavou® 1%, Z Orli-
ce a Labe u Hradce Kralové ji uvadi Lohnisky” ®. e znama z Dyje
u Breclavi® (kv. 7267) a z dolniho toku Moravy'. Z vyée znamych
oblasti vyskytu v CR se dosud prokazatelné vyskytuje v Hradci Kra-
lové (kv. 5761) (piskovna u fakultni nemocnice)'®, v Labi u Opatovic?
tkv. 3860) a ve spodni Casli toku Vyrovka u Nymburka'? (kv. 5856).
Z povodi Luznice® ani z dolniho toku Moravy a Dyje? neni v sou-
¢asnosti uvadena.

OBRAT N ;87

Obr. 276. Vyskyt slunecnice pestre v CR v nunulosti (Sedé body,
a v soucasnostt imodre bocly

NAROKY NA PROSTREDI
Primarni areal Cisté, pomalu tekouci a stojaté vody s mekkym dnem
a dostatkem submersni vegetace''.

CR U nds se tento druh vyskytuje pfedevaim ve slepych ramenech
a tunich v zdplavovém uzemi, ddle v rybnicich a4 zaplavenych pis-
kovnach'.

CHARAKTER CESKE POPULACE

O rozsiteni a biologii slunec¢nice pestré na nasem uzemi nejsou
podrobné informace, ale s ohledem na fakt, Ze také neexistuji udaje
o introdukcich a posilovani populaci, je tento druh je v CR nutno
povazovat za etablovany.

INTERAKCE

jde o dravce, 7ivicitho se pievazné bezobratlymi, v mensi mife i ry-
bami'!. Mohli by proto byt potravni konkurenci pavodnich drubi
ryb s obdobnou potravni biologii.

Tento druh je ve sve puvodni domoviné oblibenym objektem spor-
tovniho rybolovu. V Evropé se neuplatnil; je povazovan za druh
nezadouci az skodlivy.

ANALYZA RIZIKA

Na nckterych lokalitach se tento druh etabloval. Pocetnost populad
je patrné velmi mald a nenl predpoklad vzestupu jejich pocetnosti
ant zvetsent aredlu vyskylu na nasem uzemi.

Vzhledem k moznym rizikam nelze tento druh doporudit pro dal-
§i pokusy o rozsirovani arealu ve volné prirode CR. S ohledem
na neprokazané negativni interakce tohoto druhu je mozné pone-
chat dosavadni populace bez ovlivaovdni.
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Micropterus dolomieu
Lacépede, 1803
okounek &erny

tFida Actinopterygii — paprskoploutvi
Fad Perciformes — ostnoploutvi

Celed Centrarchidae — okounkoviti

POPIS DRUHU

Ryba stfedni velikosti, dorustajici 40 cm. Ma dvé hrbetni ploutev,
které jsou u bdze spojeny. BFisni ploutve jsou posunuty doptedu
pod prsni ploutve.

ROZSIRENS
Primarni areal Vychodni cast Kanady a USA.

Sekundarni areal Ji7 od 80. let 19. stoleti se konaly introdukéni pokusy
v rade zemi po celém sveté, které vsak byli uspésné jen vyjimecne.
Byl rozsiten do oblasti v Severni Americe, kde se pavodné nevy-
skytoval. Do Evropy bylo v roce 1883 dovezeno sedm exemplaru
7 jezera Greenwood Lake ve staté New York. Ti se stali zakladem pro
rozsifeni tohoto druhu v Evrope?. V Evropé se v soucasnosti vyskytuje
v Belgii a pravdépodobne v Nemecku. Ddle se aklimatizoval na Hava-
ji. v Mexiku, v jihoafricke republice a pravdepodobné v Belize. O osu-
du introdukci ve Vietnamu a na Mauritius nejsou dal3i udaje’.

Rozsiteni v CR Na uzemi CR byl okounek cerny dovezen v roce 1889
na Trebonsko (kv. 6954, 7054)°. Tato nasada pochazela z potom-
stva jedincu dovezenych do Evropy v roce 18832, Podle Frice? hyl
okounek ¢erny chovin a loven v tieborskych rybnicich ve znac-
ném mnozstvi. Anonymus' jej roku 1891 7minuje mezi druhy ryb
pouzitymi k zarybnéni vod kolem Prahy. Presto se véak na nasem
uzemi neudrzel a dal3i zpravy o jeho vyskytu nemame. Vymizel
pravdépodobné v pribéhu prvni svotove valky?,

EINEN)
R ESES)
ENINEN)

Obr. 277. VyskYt okounka cermneho v CR
Pine body = dolozeny vyskyt, otazniky = mozné vysazen

NAROKY NA PROSTREDI

Primarni areal Cisté mensi reky a jezera s chladnéjsi vodou®.

CR U nds se tento druh choval v treboriskych rybnicich, tedy ve sto-
jatych, relativné teplych vodach a pravdépodobné se vysazoval i do
dalsich oblasti?, podrobnéjsi tdaje o prosticdi viak chybeji.

PAPRSKOPLOUTVI

CHARAKTER CESKE POPULACE

Ackoliv se tento druh choval na Tteborsku pravdépodobné po
nekolik generaci, dlouhodoba introdukce tohoto druhu v CR neby-
la uspésnd. Neni ani znamo, zda se jednalo o etablovany ¢i aklima-
tizovany druh.

INTERAKCE

|de o dravce, 7ivici se pfevazné bezobratlymi, hlavné raky. V mensi
miFe sc 7ivi i rybami a obojzivelniky®. Interakce s puvodni faunou
u nas nebyly nikdy studovany.

Tento druh je ve své pavodni domovint oblibenym objektem spor-
tovniho ryholovu.

ANALYZA RIZIKA

Okounek cerny pfedstavuje potencionalni hrozbu pfedevsim jako
preddtor pavodnich druhu ryb a bezobratlych, dale pak jako potrav-
ni konkurent puvodnich dravych druha ryb. S ohledem na mozna
rizika nelze tento druh doporucit pro dalsi pokusy o introdukci do
volné ptirody CR. Uplatnéni by snad mohl nalézt v uzavienych
akvakulturnich chovech.
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Micropterus salmoides
Lacépeéde, 1803

okounek pstruhovy

tHda Actinopterygii — paprskoploutvi
¥ad Perciformes - ostnoploutvf
Celed Centrarchidae ~ okounkoviti

POPIS DRUHU

Ryba stiedni velikosti, dorustajici 40 cm. Ma dvé hfbetni ploutev,
které jsou u baze oddeleny. Bfisni ploutve jsou posunuty dopfedu
pod prsni ploutve

ROZSIRENI
Primarni aredl Vychodni ¢ést Kanady a USA.

Sekundarni aredl |i7 od 80. let 19. stoleti se konaly introduk¢ni poku-
sy v fade zemi po celém svété. Uspesné se aklimatizoval v oblastech
v Severni Americe, kde se puvodné nevyskytoval. Do Evropy bylo
v roce 1883 dovezeno 45 exemplaiu 7 jezera Greenwood Lake ve
staté New York. Ti se stali zakladem pro rozsifeni tohoto druhu
v Evrope®. V Evropé se v soucasnosti vyskytuje ve vétsing stata jizni
s stedni Evropy (Belgie, Holandsko, Spanélsko, Italie, Portugalsko,
Francie, Velka Britanie, Rusko, Svycarsko, Madarsko, staty byva-
I¢ Jugoslavie, Rakousko, Kypr). Dadle sc aklimatizoval v nékterych
oblastech Stredni a Jizni Ameriky (Mexiko, Kolumbije, Bolivie, Kuba,
Porto Rico, Honduras, Panama, Guatemala), Asie (Honk Kong, Fili-
piny, laponsko), Afriky (}jhoafrickd republika, Malawi, Zambie,
Zimbabwe, Kena, Namibie, Svazijsko, Maroko, Botswana, Lesotho,
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Madagaskar, Tunisko) a na Havaji, Nove Kaledonii, Fiji a Guamu.
Pravdépodobné se vyskytuje i v dalsich zemich?.

7y

Rozsifeni v CR Na uzemi CR byl okounek pstruhovy dovezen
v roce 1889 na Tiebonsko (kv. 6954, 7054). Tato nasada pochaze-
la 7 potomstva jedinct dovezenych do Evropy v roce 1883°. Anony-
mus? uvddi roku 1892, ze v Treboni byl prezimovavsi komorovy stav
okounka pstruhového 60 000ks. Dne 13. 11. 1893 bylo na velkostat-
ku tieboriském vyloveno 537 000 jednoletych, 18 321 dvouletvch,
1 799 tiiletych a 74 starSich okounku pstruhovych?. V roce 1901
bylo rozdéleno 5 000ks jednoletych okounku pstruhovych rybai-
skym spolkim v Tibote (kv. 6553, 6554), Klatovech (kv. 6545,
6645), Piesticich (kv. 6445; 6446), Nemeckem Brodé (kv. 6359;
6459), Pisku (kv. 6650), Kadani (kv. 5645), Plave (kv. 7052), Jaro-
méti (kv. 5661} a Horicich (kv. 565914, Na Taborsko se dostal jiz
v roce 1895 a udrzel se zde do 40. let 20. stoleti, kdy bylo uloveno
nékolik jedincd v rybnice Zmrhal tkv. 6754) na Cernovickém poto-
ce mezi Zvéroticemi a Dvorci a v nékterych rybnicich radimovické
soustavy (kv. 6553). Byl vysazen i do rybnika Jordan (kv. 6553, 6554)
v Tabofe a ve 30. letech 20. stoleti byl nékolikrdt uloven v Luznici
na Taborsku!®. Do povodi Ohie bylo v letech 1890-1908 vysazeno
nekolik tisic jedincu'®. Qkounek pstruhovy se na pocatku 20. stoleti
vyskytoval i v Labi kolem Hradce Kralove (kv. 5760, 5860} a v Orli-
¢i u Tiebechovic pod Orebem (kv. 5761), 7e 30tych let 20. stole-
ti je znam z Zehurského rybnika (kv. 5857) na Cidling!”. Existuje
dokladovy exemplat z Labe u Tynce nad Labem® (kv. 5958). Jeste
do pocdtku 20. stoleti byl poméré dosti rozsifen na Trebonsku,
napt. v roce 1926 bylo v Tfeboni evidovano 36 000ks ndsacly'’.
V 50. letech 20. stoleti se vyskytoval v rybnice Zenich u Trebon¢
(kv. 6955), v Hiubokeé nad Vlitavou (kv. 6952) a byl pokusné vysazen
do tani u Celdkovic® (kv. 5854). V rvbdistvi Hiubokd nad Vitavou se
v letech 1965-1975 choval v paétu od 100 do 7169 ks'®. V poloviné
80. let 20. stoleti se vyskytoval v ,Zameckém jezirku” u Krometize!?
(kv. 6670). Dal3i udaje o tomto druhu pochazeji z pocdtku 80. let
20. stoleti, kdy se jcho optovnym chovem 7acali 7abyvat ve Vodna-
nech®8 (kv. 6850, 6851). Intenzivngji se tento druh zacal vyuzivat
az v poslednich 20 letech, protoze ho chovaji rybarstvi Tfebon, Hiu-
boka nad Vitavou a produkuji jej i ve Vyzkumném ustavu rybniho
hospodarstvi ve Vodnanech!® 0. jihocesky rybaisky svaz nasadil
v roce 1994 celkem 3 300ks ve Veseli nad Luznici (kv. 6854), v roce
1995 pak 12 000ks do udolni nadrze Lipno (kv. 7249, 7250, 7350,
73511, ve Veseli nad Luznici, do reviru Bela 2 (kv. 6557), Otava 2
tkv. 6650, 6730), Kosténicky potok 1 (kv. 6956), Blanice Vodnan-
ska 1 (kv. 6750). Vyskytuje se i v nadrzich Slapy (kv. 6152, 6251,
6252, 6351), Frystdk (kv. 6772) a nekterych piskovnach v jiznich
Cechach®. V 7afi 2005 byl uloven v Sazavé ve Zdaru nad Sazavou
(kv. 6461)".

Obr. 278. Vyskyt ohounka pstruhoveho v CR v minulosti (sede body)
a v soucasnosti timodre body)

NAROKY NA PROSTREDI

Primdrni areal Mélci mista v rekach a jezerech s teplejsi a Cistou
vodou, protoze se pii lovu orientuje zrakem. Uprednostiuje lokality
s porosty vodnich rostlin, které mu poskytuji ukryt'8.
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CR U nas se tento druh chova v rybnicich a vysazuje se do fek,
prehradnich nadrzi i piskoven, podrobnéjsi udaje o prostredi viak
chybaji.

CHARAKTER CESKE POPULACE

Tento druh se chova v CR ji7 115 let a je mo7ndé ho povazovat 7a akli-
matizovany. Nasel uplatnéni pfedevsim jako doplikova ryba v ryb-
nieni polykulture. Nejintenzivngji se choval na konci 19. a zacatkem
20. stoleti. Intenzivnép se produkuje opct v poslednich 25 letech.
Prestoze se poriznu vysazovdl a stale vysazuje do volné prirody,
nikde se dlouhodobé¢ neudrZel a nevytvofil samostatné se repro-
dukujici populace. | jeho ulovky sportovnimti rybéfi jsou ojedingélé.
Jediny doposud znamy dokumentovany pfipad rozmnozeni ve volné
piirodd byl zaznamenam v polabské tani Poltruba u Celdkovic?,

INTERAKCE

jde o dravee, Fivia se predevsim rybami, ale 1 bezobratlymi
a obhojzivelniky'®. Mohli by proto byt jednak potravni konkurenci
pavodnich dravych ryb, jednak by mohli negativne pusobit na popu-
lace puvodnich bezobratlych, ryb i obojzivelnika. Naopak je mozné
okounka pstruhového vyuzit k potlacovani populaci nezadoucich
druhu ryb v produkénich rybnicich, veetné nepuvodnich druhuy,
jako je stievlicka vychodni Pseudorasbora parva' ©- 17,

Tento druh je ve sve puvodni domoviné velice oblibenym objektem
sportovniho rybolovu. U nas se choval za ucelem produkce masa,
ale nenasel vyznamnéj3i uplatnéni ani v pocatecnim ohdobi chowu
u nas'>. V soucasnosti se chova predevsim na export'.

ANALYZA RIZIKA

Pres dlouhodobé pokusy o vysazeni do volné pfirody se u nas tento
druh neetabloval a zcela zavisi na vysazovdni 7 umélého chovu.
Protoze technika jak poloumélcho, tak umélého vyteru a odchovu
bvla zvlddnuta, je pravdepodobné, 7e se u nas na nekterych mistech
bude doplnkove chovat a také vysazovat do piirody.

S ohledem na mozna rizika a nepatrny vyznam ve sportovnim ryho-
lovu by mély byt pokusy o vysazovdni do volné piirody maximal-
ne omezeny, napi. jen na uzaviené umélé lokality typu piskoven.
Vzhledem k neprokdazanému negativnimu vlivu tohoto druhu je
mo7n¢ poncchat dosavadni populace bez ovlivivovani.
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Mylopharyngodon piceus
(Richardson, 1846) d
amur ¢erny

tfida Actinopterygii — paprskoploutvi
Fad Cypriniformes - kaproviti
Celed Cyprinidae — kaproviti

POPIS DRUHU
Velka ryba, dortstajici 120 cm, s valcovitym, tmavé zbarvenym té-
lem krytym pomerne velkymi supinami. O¢i jsou umistény nizko.

ROZSIRENI

Primarni areal Vychodni Asie od jizni Ciny po povodi Amuru.
Sekundarni aredl Amur Cerny byl pokusné introdukovan do rady
zemi, Uspésné viak jen do Arménie, Turkmenistanu, Uzbekistanu,
Japonska, Vietnamu a na Kubu®. Pokusy o introdukci v Evropé se
nezdafily'.

Rozsifeni v CR Na uzemi CR byl amur ¢erny dovezen poprvé
v roce 1961°, bez udani mista dovozu. Dalsi import se uskutednil
v roce 2000 do Vodnan (kv. 6850, 6851), kde byl amur cerny cho-
van v akvakulture. Pri povodnich v roce 2002 bylo hejno postizeno
a o osudu téchto ryb nejsou zpravy®. V soucasnosti sc chova ve
Vodiianech (kv. 6850, 6851) a v Pohotelicich (kv. 7065)2. Do volné
prirody dosud pravdépodobné zamérné vypustén nebyl. Prosel vsak
introdukeni komisi CR s kfadnym doporu¢enim? a je tedy mozné ho
k nam dovazet a vysazovat.

Obr. 279. Mista chovu amura cerncho v CR

’

NAROKY NA PROSTREDI
Primarni aredl Obyva stiedni a dolni useky fek, odkud podnika
potravni migrace do zatopové oblasti a slepych ramen’.

CR Chova se pokusné v rybnicich.

CHARAKTER CESKE POPULACE
Tento druh je u nas ve tazi aklimatizaénich pokusu.

PAPRSKOPLOUTVI

INTERAKCE

Maze se kiizit s jinymi druhy piibuznych asijskych druha kaprovitych
ryb (amur bily, tolstolobik bily, tolstolobec pestry), ale i s kaprem!.
Amur ¢erny se specializuje na konzumaci vodnich pl#i7. Proto si
potravné s nasimi druhy ryb nekonkuruje. V mistech vvsazeni by
vsak mohl zredukovat nebo zcela vyhubit vodni plze, vcetné chra-
nénych druhd.

ANALYZA RIZIKA

Cilem vyuZiti tohoto druhu u nés je piedeviim biomeliorace. Bylo by
ho mozné vyuzivat k potlacovani populaci pl7u, predevsim plovatek
(Lymnaea spp.), které jsou mezihostiteli nebezpe¢ného rybiho parazi-
ta motolice o¢ni (Diplostomum spathaceum). Tato motolice zptsobu-
jo v produkénim rybafstvi ztraty jak pfimo zpasobenym thynem, tak
snizenim rychlosti rustu napadenych ryb®. Amur éerny viak prestavu-
je pfime nebezpedi pro vodni pl7e, které maze zcela eliminovat.

Je mo7né uvarovat o jeho vyuziti na nékterych uzavienych loka-
litach, predevsim produkéenich rybnicich. Mozné negativni dopa-
dy - zniceni chranénych druhd pl7a - je nutno vzdy 7ohledrovat
pfi pFipadnych zameérech vysazovat tento druh. Proniknuti do volné
prirody by se mélo dusledné predchazet.
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Oncorhynchus mykiss
(Walbaum, 1792) o
pstruh duhovy

trida Actinopterygii — paprskoploutvi
fad Salmoniformes - lososotvarni
¢eled Salmonidae - lososoviti

POPIS DRUHU

Velka ryba, dorustajici a7 120 cm’. Mé drobné $upiny, h¥betni ¢ast
téla je tmave zbarvena, na bocich byva duhovy pas, bficho je zcle-
nosedé az modro3edé s fialovym nadechem. Na téle i ploutvich
jsou pocetne cerné skvrny na téle. Md tukovou ploutvicku.

Pozn. Systematika druhu Oncorhynchus mykiss (Walbaum, 1792) je
pomérné komplikovana. Vyskytuje se fada forem popsanych jako
poddruhy, které jsou dnes z&asti uznavany jako samostatné druhy.
Navic existuji rdzn¢ ckologicke formy, a to i v jednom povodi. Bé7-
né jsou jednak anadromni tazné formy, jednak stalé sladkovodni
formy, kleré se ligi napfiklad rozditnou dobou tieni. Diky umélému
chovu viak doslo k prokiizeni téchto forem jiz v samych pocatcich
introdukci' '* a dnes prakticky neni mozné stanovit puvod, &i ale-
spofi piibuznost, pstruha duhoveého chovaného u nés k ptivodnim
formam. Pfispél k tomu i nékolikanasobny dovoz v prabéhu vice
nc7 100 let, kdy se formy dale kfizily.
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ROZSIRENI

Primarni areal Umoii Tichého ocednu u Kamcatky a od Aljasky (asi
61° 5. 5.) po Mexiko (asi 24° s. $.).

Sekundarni aredl Od roku 1874 byl pstruh duhovy postupne intro-
dukovan na véechny kontinenty a dnes je jednou 7 nejrozsifencéjsich
ryb, vyskytujicich se v ptihodnych oblastech po celém svete. V rov-
nikovych oblastech se chova ve velkvch nadmoiskych vyskach™ 12,
K jeho rozsirent prispéla skute¢nost, 7e je ho mozne snadno chovat
v umélych podminkdch, kde ochotné ptijima umela krmiva>.

Rozsiteni v CR Poprvé k nam byl pstruh duhovy dovezen v roce 1880.
Puvod ryb byl 7 feky McCloude v Kalifornii, odkud se k nam dostaly
01.11. 1880 pies Némecko do Susice? (kv. 6747); jejich dalsi osud je
neznamy. Dalsi pstruzi duhovi se k nam dostali roku 1888, ktery se
uddva jako pocdtecni obdobi skutecncho rozsifovani tohoto druhu
u nas'’. S jejich chovem 7zacal rybaisky spolek v Kadani tkv. 5645)*
4. Od roku 1891 je choval také |. Vacek v Nedosiné u Litomysle!
tkv. 6163). Prvné je viak obdr7el ji7 v roce 1888'°. Pstruh duhovy se
poté u nds rychle stal znamou a oblibenou rybou, osvédcil se v ryb-
nicich, 7 vétsiny tekoucich vod se viak postupné ztratil'!. V prubéhu
dalsich let se k nam dovazely dalsi nasady pstruha duhového, které
se rdzne kiizily. Prehled techto importi podavaji Kélal'' a Pokorny
et al. 4. Trvale se vyskytuje ¢i vyskytoval v Louéne, Metuji, Stena-
ve, Teplé, Svitave, Kietince, Libechovskem potoce, potoce Cerhov-
ka (pfitok Doubravy), Okrouhlickém potoce ve stfednich Cechach,
v Dyji nad a zejména pod Vranovskou ddolni nacr7i, v ficce Desnd
na severni Morave a Vltave pod Vranskou Udolni nadrzi®. Na ostat-
nich lokalitach vyskytu je zavisly na vysazovani.

NAROKY NA PROSTREDI

Primarni aredl Vyskytuje se v cistych a chladnych potocich, rekach
i jezerech, s teplotou vody nepfesahujicr v 16té 20°C1,

Sekunddrni aredl U nas je pstruh duhovy vysazovana pfedevsim do
tekoucich vod pstruhového pasma a do nadrzi s dostatecné chlad-
nou vodou. Snese i mirne znecistenou vodu®.

CHARAKTER CESKE POPULACE

Pstruh duhovy je Siroce rozéifen na vétsing uzemi CR. Lze se s nim
setkat takika ve viech pstruhovych revirech na Gzemi CR a protoze
snasi i 0 néco vyssi teplotu vody, vysazuje se i do nizinnych toku
s chladnéjsi vodou, stérkopiskoven a do prehrad. Kromé toho se
chova i v rybnicich> 8. Vétsina populaci je 7avisla na umélém vysa-
zovani. Etablovanc populace vznikly jen na nekolika mistech?.

INTERAKCE

Nejsou znami kfizenci 7 nasi piirody, ale experimentdlne byl kifzen
s jinymi druhy salmonida® 9.

Jde o dravce, ziviciho se bezobratlymi a rybami. Vzhledem k naro-
kim na prostiedr je konkurentem pro nase pivodni druhy lososo-
vitych ryh.

Protoze se jednd o dravce, mohl by pfipadné negativne pusobit
na populace malych pavodnich druhu ryb. Rybami se véak zivi jen
vetdi jedinc v mistech s dostatecnou hustotou populace drobnych
ryb.

Tento druh je celosvétove vyznamnym hospodarskym druhem a je
i velmi vyznamnou rybou pro sportovni rybolov. U nas se ho lovi
na udici ro¢né kolem 20 tun a v akvakultufe se produkuje kolem
700 tun.

ANALYZA RIZIKA

Vyskyl pstruha duhoveho v nasi volné prirodé je zavisly predevsim
na vysazovani. Vzhledem k sou¢asnému stavu poptavky po ndsade
i trznich rybach je situace pravdépodobné ustdlena.

Je to druh s velkym vyznamem pro sportovni rybolov a po kapro-
vy druhd nejvyznamnéjsi produkéni ryba. Dlouhodobe zkusenosti
neprinesly dukazv o negativnim vlivu pstruha duhového na pavodni
druhy a proto je mozné tento druh vysazovat na vhodnych mistech
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do p#irody. Vetsina vysazenych jedincu je totiz odlovena sportovni-
mi rybati. Piesto by bylo vhodne od nasazovani ustupovat a pokou-
et se vysazovat spise puvodniho pstruha obecného. fiz etablovane
populace je mozné ponechat bez ovlivhovdni.
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Pseudorasbora parva
(Temminck & Schlegel, 1846) d
stfevlitka vychodni

tFida Actinopterygii — paprskoploutvi
tad Cypriniformes — méloostni
teled Cyprinidae — kaprovit

POPIS DRUHU

Drobna ryba dorustajici 8 cm.

ROZSIRENI

Primarni aredl Vychodni Asie od jizni Ciny po povodi Amury,
Taiwan a Japonsko®.

Sekundarni areal Strevlicka vychodni byla zavle¢ena s hospodar-
sky vyznamnymi vychodoasijskymi druhy kaprovitych ryb do stredo-
asijskych republik byvalého SSSR, Ruska a prakticky celé vychodni,
sttedni a zapadni Evropy*. Nove byla objevena také v Anglii® a Spa-
nélsku®. Vyskytuje se i v Alziru'?, Iranu” a asijské casti Turecka*®.
Jje ziejmeé, 7e populace stievlicky ve vychodni a stiedni Evropé,
a tedy i v CR, maji sviuj puvoad 7 prvotniho ohniska zavleceni do
Rumunska v letech 1961-1962, odkud se samostatné &irila povodim
Dunaje a hlavne byla ddle rozsifovina s importy pludku hospodar-
skych ryb v jednotlivych zemich?.

Rozsiteni v CR Na Gzemi CR byla strevlicka poprvé 7avlece-
na s pludkem amura a tolstolobika 7 Madarska v letech 1981-19825.
Prvni nalez pochazi 7 rybniku Vidldk u Jindiichova Hradce 7 roku
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1982 (kv. ' Dalsi nilezv 7 pocatecniho obdobi vyskytu, 7jisté-
nych vétsinou pfi vylovech rybnikd, jsou 7 oblasti u Hiuboke nad
Vitavou rkv. 6952), Kopidlna (kv. 5657), Pohofclic tkv. 7065), Jarosla-
vic (kv. 7263) a Hodonina (kv. 7168)!°. Dnes je rozéifena ve vhod-
nych biotopech prakticky na celem dzemi CRY.

Obr. 280. Predpokladany vyskyt streviicky vychodin v CR

NAROKY NA PROSTREDI

Primarni areal Obyva meélka jezera, feky a zavodrovaci kandly,
vyhyba se mistdm se silngjiim proudénim'}.

Sekundarni aredl U nds lento druh obyva takika veskeré biotopy,
nejhojnéjsi je viak v rybnicich a jejich spojovacich soustavdch,
tanich, slepych ramenech, piipadné piibfesni 7oné vétsich fek’.

CHARAKTER CESKE POPULACE

Tento druh je u nds etablovany a vyskytuje se po celém azemi CRY.
Vrchol jcho invaze je jiz pravdeépodobné pickondn a probiha stabi-
lizace jecho populaci v nasi prirodé'.

INTERAKCE

Hybridizace strevlicky vychodni 7 piirody neni znama®.

Pladek stievlicky je planktonofagni, votsi jeding jsou spise ben-
tofagni'”. Jako potravni konkurenta pavodnich druha ve volnych
vodach i hospodadtskych druhda v rybnicich streviicku uvadr Adamek
et Sukop®. Banarescu® uvadi, 7e v rybnicich se streviickou doslo ke
snizeni pocetnosti puvodnich druhu ryb, jako perlina ostrobricheho
(Scardinius erythrophthalmus), karase obecného (Carassius carassi-
us), horavky duhové (Rhodeus sericeus), hrouzka obecného (Gobio
gobio) ¢i slunky obecné (Leucaspius delineatus). Snizila se i pocet-
nost nepuvodniho sumecka amerického (Ameiurus nebulosus).
Mechanismus vlivu stievlicky na tyto druhy véak nezminuje.

Byl prokazan silny predacni tlak stievlicky na vodni pl7e odpovidaji-
ci velikosti'. Krom¢ toho je stievlicka fakultativin parazit, napadajici
jiné druhy ryb, kterym poskozuje epitel i hlubsi vrstvy kdze a beisni
stenu'?. Ovlivauje kvalitativné a kvantitativné populace 7ooplank-
tonu i 7zoobentosu, co7 ddle negativné ovlivauje environmentalni
podminky vod?Z- 3 1,

Tento druh nema zadny ekonomicky vyznam. Vyuzivda se pouze
jako nastrazni rybicka a 7ivi se ji dravé druhy ryb.

ANALYZA RIZIKA

S ohledem na negativni vliv stievlicky je treba usilovat o co nejvy-
raznéjsi redukci jejich populaci. Jako prostredky ovliviiovani tohoto
druhu je tieba vyuzivat zvysenou obsadku dravych ryb, pfedevsim
candata obecného, pfipadné okouna ricniho nebo okounka pstru-
hového, ktefi strevlicku preferuji's 2. Déle je tieba peclive tridit ndsa-
dy hospodafskych ryb pri prevdzeni na jiné lokality. Rybniky, kde se
nevyskytuji ohrozené druhy je moZné po vypusténi vyzimovat nebo
vyletnit. Viechny zminéné metody se tykaji pfedevsim uzavienych
vod. Ovliviovani ve volnych vodach je komplikované, v dvahu pfi-
pada aktivni odlov malymi sitémi ¢i clektrolov. Aviak efckt aktivniho

PAPRSKOPLOUTVI

lovu neni mozné ocekavat pfilis vyrazny, nebot pravdépodobnost
odloveni celé populace je minimalni.
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Romanogobio belingi :
(Slastenenko, 1934) E:

hrouzek

tfida Actinopterygii — paprskoploutvi
¥ad Cypriniformes — maloostni
&eled Cyprinidae - kaproviti

POPIS DRUHU
Drobnad ryba, dorustajici do 10 cm, s jednim parem vouski u Ust.

Pozn. Taxonomie hrouzki doznala v poslednim ohdobi zmény.
Hrouzek Romanogobio belingi by! dlouho trazen jako poddruh
do druhového komplexu hrouzka beloploutvého (Romanogobio
albipinnatus). Rod Romanogobio byl navic tazen do rodu Gobio
jako podrod®. Taxonomicka revize komplexu hrouzka béloploutvé-
ho vedla k povyseni podrqdu Romanogobio na samostatny rod, roz-
liseni jednotlivych poddruhi na druhy a k popisu novych druht* >.
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ROZSIRENI
Primarni aredl Povodi Dnepru, Dnéstru a Vistuly.

Sekundarni aredl Tento druh byl pravdepodobne introdukovdn do
Odry’, Labe a Rynu? 8. Pro introdukci svedéi objeveni se tohoto
druhu ve stejném obdobi ve viech vyse zminénych rekach. Existuje
i moznost, 7¢ druh 7de byl dlouhodob¢ piehlizen nebo zameénovan
s hrouzkem obecnym, avéak nejsou znamy zadne dokladové exem-
plaie 7 téchto rek pochdazejici 7 obdobi pred 90. lety 20. stoleti*. Ten-
to druh byl do techto ek pravdepodobné introdukovan s nasadou
jinych kaprovitych ryb nebo mohl byt zaménén za hrouzka obecné-
ho pochazejiciho 7 puvodni oblasti vyskytu tohoto druhu.

Rozsifeni v CR V fijnu roku 2003 byl uloven vétsi pocet kusu v Labi
u dsti teky Libéchovky (kv. 5552) v Libéchové’. V roce 2004 bylo
uloveno nekolik jedinet v Labi ve Stekove kv, 53501 a v Nerato-
vicich (kv. 5753)*.

Obr. 281. Vyskyt hrouzka Romanogobio belingi v CR

NAROKY NA PROSTREDI
Primarni areal Obyvd predevsim nizinné toky v oblastech se stredni
rychlosti proudéni a piscitym substratem®.

CR U nas byl tento druh nalezen v Labi v mistech, které odpovidaji
uvedenym charakteristikam typickych lokalit tohoto druhu.

CHARAKTER CESKE POPULACE

jde o druh, ktery se na nase dzemi rozsifil pravdépodobn¢ viastnimi
silami 7z némecké ¢asti Labe. Dosud neni mozné odhadnout vyvoj
rozsiteni tohoto druhu u nas. K jeho rozsitent 7 Némecka do CR
prispcla pravdeépodobné vyznamne povoden v srpnu 2002, ktera
silné pozmeénila charakter dna Labe. Odplavenim bahnitych nanosa
s piscitého podlozi vytvofila vhodné mikrohabitaty pro tento druh.
Existuji v zdsade tii varianty vyvoje populace. Za prve je mozne
predpokladat jeho etablovani u nas, protoze v Nemecku je relativne
hojny. V pripadé etablovani muze dojit k rozsireni aredlu tohoto
druhu v CR, pokud nalezne vhodné podminky. Za druheé se muze
stat, ze bude dochazet k postupnému zanaseni dna sedimenty. Pak
tento hrouzek muze i zcela vymizet, protoze na bahnitych dsecich
se nikdy nevyskytuje®. Za tfeti se muze vyskytovat lokalné na vhod-
nych biotopech, prevazné v hlavni proudnici fek, kde je vsak jen
velmi tézko zaznamenatelny.

INTERAKCE
Muze dochazet k hybridizaci s hrouzkem obecnym (Gobio gobioy®.
Dalsi udaje o interakcich nejsou znamy.

ANALYZA RIZIKA
Tento druh je mozné ponechat ptirozenému vyvoji bez zamérneho
ovliviovani jcho populace.
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Salvelinus alpinus
(Linnaeus, 1758)
siven arkticky

tFida Actinopterygii — paprskoploutvi
Fad Salmoniformes — lososotvarni
Leled Salmonidae - lososoviti

POPIS DRUHU

Obvykle ryba sticdni velikosti, dorustdjicr 60 ¢m. Maze viak dorus-
tat i vice nez 100 cm a dosahnout hmotnosti az 15,9 kg'>. Ma drob-
ne supiny, hibetni ¢ast téla je olivove zelena a7 hnédava, bricho
svetlé. Ma tukovou ploutvicku,

Pozn. Taxonomie komplexu Salvelinus alpinus je znacne slozita. je
popsana cela fada forem a poddruhu, predevsim v oblastech izo-
lovaného vyskytu (napr. v alpskych jezerech,, které nektefi autoii
povazuji za samostatné druhy.

ROZSIRENI

Primdrni aredl Holarkticka oblast, je to nejsevernéji rozsifena slad-
kovodni ryba". Zije cirkumpolarné v Asii, Severni Americe a Ev-
ropé s retugii v nekterych jizneji lezicich oblastech, na Britskych
ostrovech, v Alpach a ve stdté Maine v USA!Y. Vytvari jak stalé slad-
kovodn, tak i anadromni populace.

Sekundarni aredl Na rozdil od jinych lososovitych ryb nebyl tento
druh ¢astym objektem introdukcenich snah. Byl uspésne introdukovan
jen ve Francii a nékterych jezerech ve statech byvalé Jugoslavie.

Rozsifeni v CR S touto rybou byly u nas kondny cetné aklimatizacni
pokusy. Nejstarsi archivni udaj objevil Teply?*. Tyka se dovozu toho-
to sivena na Telcsko (kv. 6858) v roce 1581 a jeho vysazeni do po-
tokt mezi rybniky. Ackoliv se tento pokus povazuje 7a nedspésny,
podle nékterych starych literarnich udaju by tomu tak nemuselo byt.
Schmidt=! uvadi druh Salmo salvelinus, coz je jedno ze synonym
Salvelinus alpinus, 7 Sumavy a Krkonos. Fric? o sdeleni Schmidtové
pochybuje, ale nevylucuje mo7nost, 7e se tato ryba mohla v nékte-
rych Sumavskych jezerech kdysi vyskytovat. Gloger'® pak uvadi
dva autory, Weigela a Kaluzu, kteri znali tuto rybu 7 Krkonos, ale
sam o téchto udajich pochybuje. Amerling! uvadi druh Salmo salve-
linus z Sumavy a Krkonos a druh Salmo alpinus (dalsi synonymum
Salvelinus alpinus) z Krkonos. Heinrich!* pise, ze Salmo alpinus se
vyskytuje v jednom potoce na Lyse hofe v Beskydech, kde tuto ry-
bu sam roku 1840 ulovil. Pokud by uvedené zpravy byly pravdi-
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vé a opravdu se tykaly druhu Salvelinus alpinus, coz se vsak neda
v soucasnosti ovéfit, svedcilo by to o moznosti uspesného dovozu si-
vena arktického do Cech jiz v 16. stoleti, pfipadné pozdgji, a o jeho
aklimatizaci na nckterych lokalitach v Cechdch. Pravdeépodobné)si
viak je, ze se uvedeni autofi zmylili a povazovali napfiklad atypic-
ky zbarveneho pstruha ¢i lososa za sivena. Dalsi 7zminku o téchto
rybach podava Fri¢'®, ktery pise: ,...za poslednich let bylo mnoho
jiker ze Solnohradu do Cech k vychovani poslano, ¢im7 snad tato
ryba brzy u nas zdomacni.” Vletech 1883-84 bylo 4 910 sivenu ark-
tickych vypusténo do Divoké i Tiché Orlice?. Roku 1883 ryharskv
spolek v Lounech vypustil pludek sivena alpského do rybnicku ve
Visce (kv. 2)% a v roce 1885 vychoval 6 000 sivena®. Celkem bylo
do povodi Ohfe nasazeno v letech 1883-1893 rybarfskym spolkem
v Louncch 18 000 sivent arktickych®, V letech 191112 byl podnik-
nut pokus o vysazeni sivena arktického do nadrze Mseno (kv. 5257)
u Jablonce nad Nisou'®. Ackoliv Fri¢ ji7 roku 1888'! uveiejnil navod
k chovu sivenu, 7zadny 7 popsanych pokusd o introdukci na konci
19. stoleti neby! uspésny. V roce 1947 se ve Vodnanech rybari sna-
7ili 7iskal jikry, aviak neuspélil”. Neuspésny byl i import jiker v roce
197216,

Dlouho se udaval vyskyt sivena arktického na Sumavé v Cernem
jezefe (kv. 6845). Zde vsak doslo k zavaznému omylu, protoze ve
skutecnosti se jednalo o sivena americkcho (Salvelinus fontinalis).
V letech 1890-93 bylo do Cerného jezera vysazeno pies 40 000
sivenu. Ackoliv Anonymus* a Bubenitek® vyslovné pisi o sivenovi
americkem v Cerném jezefe, Fric & Vavra'? pti podrobném popisu
prubehu postupného vysazovani pisi na str. 20 pouze o sivenovi
a poté dvakrat 7zmiriuji Salmo salvelinus (str. 42 a 57). Také Bayer®
uvadi 7 Cerného jezera sivena arktického. Zde je treba hledat pavod
toho, 7e dalsich 50 let byly ryby 7 Cerného jezera povazovdny
za sivena arktického. Omyl rozpoznali az Simek% 2} a Volf2?.

Obr. 282. Mista vysazeni sivend arktického v CR

NAROKY NA PROSTREDI

Primarni aredl Chladné a cisté, dobre okyslicené feky i jezera. Béz-
né vytvafi taznou anadromni formu.

CR U nas sc tento druh vysazoval do toka pstruhového pasma a vyso-
ko polozenych nadr7i i rybnika.

CHARAKTER CESKE POPULACE

Tato ryba u nds neni v soucasnosti rozsifena, ackoliv byly konany
cetne aklimatizacni pokusy. Pravdépodobne v prostiedi, kam byl
introdukovan, nenalezl odpovidajici ekologické podminky.

INTERAKCE

Jde o dravce, zivici se prevazné bezobratlymi, pri vétdi velikosti
rybami'>. Pravdépodobne si konkurovali s dalsimi nasimi lososovi-
tymi rvbami. Konkrétni udaje vsak chybeji.

Tento druh je ve své pavodni domovine oblibenym objektem spor-
tovniho rybolovu. U nas se neuplatnil

PAPRSKOPLOUTVI

ANALYZA RIZIKA

Vzhledem k tomu, ze ekologické niky tohoto druhu jsou u nas
Uspésné vyuzivany jinymi druhy lososovitych rvb, pozbyvaji dalsi
piipadné pokusy o aklimatizaci smysl.

LITERATURA

Amerling K., 1852: Fauna ¢ili zvifena ¢eska. 1. Popsani saveu, ptaku, plazu,
obojzivelniku a ryb vsech, jen7 7emi ceskou obyvaji. Praha: Rohlicek, 220 pp.

-

Anonymus, 1885a: Prviu Cesky rybarsky spolek v Kostelcr nad Orlici. Vesmir
1418):93.

Y Anonymus, 1885b. Rybaisky spolek v Lounech. Vesnur 14 ¢10:: 117.

5

Anonymus, 1897: Siven severoamericky. Zemsky rybaisky vestimk 1181 125-128

Baver [, 1894 Pradromus ¢eskych obratloveu. Praha, 260 pp.

Bubemicek }., 1898: O rybach a jejich chytani. Praha: Beautort, 266 pp.
7 Fishbase, 2005: URL: www.fishbasc.org

Flasar 1. & Flasarova M., 1981: O rybach teky Ohte. Monograficke studie krajske-
ho muzea v Teplicich 21: 7-91.

Fric A.. 1859: Ceské ryby. Ziva 7: 3649, 108~118, 178-191, 224-241.

Frne AL, 1872: Obratlover zeme ceské. Archiv piirodovedecky k proskoumdni
Cech (1. dil, IV. add;. Praha: Fr. Rivna¢, 148 pp.

Fric A., 1888: Strucny navod ku chovu sivenu a pstruhu vzhledem ku pomérum
v Cechdch panujicim. Praha: Vlastnim ndkladem, 14 pp.

e AL&Vavra V., 1898: Vyzkum zvifeny ve vodach ceskych. . Vyzkum dvou
jezer sumavskych, Cerného a Certova jezera. Archiv pro prirodovedecky vyzkum
Cech (sv. X, c. 3. Praha: Fr. Rivnac, 69 pp.

Gloger C. L., 1833: Schlesiens Wirbelthier-Fauna. Breslau.

=

Heinrich A., 1856: Mahrens und k. k. Schlesiens Fische, Reptilien und Vogel.
Brunn: Nitsch und Grosse, 200 pp.

Johnson L., 1980: The arctic charr, Salvelinus alpinus. In: Balon E. K. (ed.): Charrs.
Saimonid fishes of the genus Salvelinus: 15-98. Hague: Dr. W. Junk.

Kalal L., 1987: Introdukce lasosovitych ryb do Ceskoslovenska. In: Sbornik refe-
ratu ze semindre Perspektivi: druhy ryb pro CSSR: 40-47. Ceské Budejovice:
Ceskoslovenska védeckotechnicka spolecnost pii VURH a Stredni rvbarske skole
ve Vodnanech.

7 Kucera [, 1948: Jeste jernou siven alpsky. Ceskoslovensky rybar 3 11): 10

Machek J., 1946: Umely chov sivena americkeho v Jablonci n. N. Ceskosloven-

sky rybar 1181:124-125,

Oliva Q.. 1952: Q) druhove prislusnosti sivenu z Cemcha jezera na Sumave. Vest-

nik Ceske Spoleenost Zoologické 16 (1-21: 143-149

<0 Scott W. B.&Crossman E. |.. 1973: Freshwater fishes of Canada. Fisheries
Research Board of Canada (Ottawa), Bulletin 184: 1-966.

2t Schmidt F. W., 1795: Versuch eines Verzeichnisses aller in Bshmen bisher
bemerkten Thiere. - In: Schmidt F. WL (ed.): Sammilung phvsicalisch-okonomis-
cher Aufsdtze. Vol. 1: 1-103. Prag: Joh. Gotti. Calve.

24 Simek Z., 1948a: Siveni. Ceskoslovensky rybai 3 11): 8-9

Simek V., 1948b: Mdame o jeden druh ryb mene? Ceskoslovensky rybdi 3 (7):

128-129.

2 Teply F., 1937 Prispevky k déjinam ceského rybnikarstvi. Praha: Ministerstvo
zemédelstvi, 244 pp.

25 Voli [, 1948: Swveni v Cerném jezere. Ceskoslovensky rybar 3 (71 129-130.

R. Sanda, Narodni muzeum, Praha

Salvelinus fontinalis
(Mitchill, 1814)
siven americky

t¥ida Actinopterygii — paprskoploutvi
¥4d Salmoniformes - lososotvarni
Zeled Salmonidae — lososoviti

W

POPIS DRUHU

Ryba stredni velikosti, dorustajici 60 cm. Ma drobné 3upiny a je dos-
ti pestfe zbarvena, predeviim samci v obdobi tfeni. Ma tukovou
ploutvicku.

ROZSIREN{
Primdrni areal Jihovychodni ¢ast Kanady a severovychod USA.

)



PAPRSKOPLOUTVI

Sekundarni aredl Byl postupné introdukovan do mnoha dalsich
vhodnych oblasti Severni Ameriky veetne Mexika. Dale byly konany
aklimatizacni pokusy v Jizni Americe, které mély aspech v Argen-
tingé, Chile, Peru, Venezuele, Bolivii a na Falklandskych ostrovech
V Asii byl uspésné vysazen v Japonsku a v Indii, v Africe pak v Keni,
Rhodesii, Jihoatrické republice a na Kerguelenskych ostrovech. Etab-
lované populace ziji také na Novém Zélandu. Do Evropy byl siven
americky dovezen poprvé roku 1869 do Velké Britdnie. Uspésne
se rozsifil v Britanii, Rakousku, byvalém Ceskoslovensku, Dansku,
Francii, Némecku, Spanélsku, htalii, Norsku, Svédsku, Rumunsku,
Polsku, Svycarsku, Finsku, Bulharsku, ve Slovinsku a v Bosné a Her-
cegoving39- 31 Introdukovane populace jsou obvykle lokalni. Sou-
casny stav rozsifeni ve svéte odpovidd stavu ze 70. let 20. stoleti
popsanému vyse'>.

Rozsiteni v CR Podle prvni zpravy o dovozu sivena amerického do
Cech!” bylo 1 000 jiker dovezeno do Kostelce nad Orlici (kv. 5863).
V letech 1883-84 bylo vysazeno celkem 980 sivenu americkych do
Divoké i Tiché Orlice'. V roce 1885 bylo vypusténo 1 800 jedin-
cu do ficek Tepla (kv. 5743, 5843) a Rolava (kv. 5742) u Karlovych
Vart?. Fri¢!® uvadi tohoto sivena z Lomnického potoka (kv. 5843)
v povadi Ohte. Borne-Berneuchen’ pise o sivenovi americkém jako
0 Uspésné vysazeném druhu v jiz zminené ticce Teplé. Bayer® udava
lalsi mista vysazeni: Tfeborsko (kv. 6954, 7054), Zaluzi (kv. 6747)
a Klatovy (kv. 6545, 6645). Anonymus* sc zminuje o vysazovani
sivena amerického do Vitavy nad Ceskym Krumlovem (kv. 7250,
7251). Déle byl siven americky vysazen na Sumave, kde viak
doslo k zavaznému omylu — vysazeny siven byl mylné povazovdan
za sivena arktického (Salvelinus alpinus). V letech 1890-93 bylo do
Cerného jezera (kv. 6845) vysazeno pres 40 000 sivend. Ackoliv
Bubenicek® a Anonymus? vyslovné pisi o sivenovi americkém v Cer-
ném jezere, Fric &Vavra'® pri podrobném popisu prabéhu postup-
ného vysazovani pi§i na str. 20 pouze o sivenovi a poté dvakrat
7minuji Salmo salvelinus (str. 42 a 57). Také Bayer® uvadi 7 Cerncho
jezera sivena arktického. Zde je tieba hledat pavod toho, 7e dalsich
50 let byly ryby 7z Cerného jezera povazovany 7a sivena arkticke-
hol® 21, 22,26, 27. 38,39, 44. 45 §iqch|47 pise: ,Cerné jezero je preryb-
néno mensi, snad zakrslou, formou sivena alpského, ktery ma vsak
mnoho znakd, pro ne7 byl ¢asto pokladin za sivena amerického.”
Omyl rozpoznali az Simek*3, Volf*® a definitivné Oliva®®.

Chov sivena amerického mad u nas tedy vice nez stoletou tradici.
V posledni dobé je tento druh vysazovan jednotlivymi rybarskymi spol-
ky na raznych vhodnych mistech na uzemi celého statu'®- 23 25 33,

Na nékterych lokalitdch se vytvorily stale populace. Jde o jiz zmi-
néne Cerneé jezero na Sumave, kde siveni zili od roku 1890 do
70. let 20. stoleti. Posledni pozorovani je z roku 19714, Jinym mis-
tem dlouhodobého, dosud trvajiciho vyskytu sivena amerického je
potok Pangava (kv. 5259) v Krkonosich2®: 29 36,

V lizerskych horach se prvni siveni americti chovali v pstruhove ih-
ni ve Msené nad Nisou (kv. 5257) od roku 1912. Odchované ryby
se vysazovaly do pfehradni nadrze Méeno (kv. 5257) u Jablonce nad
Nisou. Od 30. let pak siveny nasazovali také do nadrzi Bedfichov
(kv. 5156) a Sous (kv. 5157, 5257)32. V pribéhu 30. let zde vsak sive-
ni vvhynuli v disledku nadmerné acidifikace a dspesné byli nasa-
7eni opét az v roce 1991 do Bedrichovské nadrze, 1996 do Souse
a pravdepodobné v roce 1994 do Josclova Dolu (kv. 5157, 525731

NAROKY NA PROSTRED{

Primarni areal Chladn¢ a c¢isté, dobre okyslicene potoky, feky
i jezera. Vytvafi i taznou anadromni formu. Piezivi i v silng okysc-
lenych vodach?’,

CR U nas se tento druh vysazuje predevsim do toku pstruhového
pasma a vysoko polozenych nddrzi i rybniku. Vyuziva se i k zaryb-
novani kyselych tokd.

CHARAKTER CESKE POPULACE
Pokus o aklimatizaci se zdaril. Tento druh je v soucasnosti diky vysa-
7avani siroce rozsifen na mnoha mistech v CR. Vyskyt je omezen

na toky a nadrze pstruhoveho charakteru, s dostate¢né chladnou
vodou. Na vétsingé mist stavajictho vyskytu jsou populace sive-
na amerického zavisle na vysazovani ndsad, jen misty se vytvorily
samostatné se rozmnozujici etablované populace.

Obr. 283. Vyskyt etablovanych populaci sivena americkeho v CR v minulosti
isedh bod) d v soud asnosti modré Dodvi. finak je siven americky rozsiren
na vetsine tizemi CR

INTERAKCE

Siven americky se v umélych podminkach pomérné snadno kfizi
s jinymi lososovitymi rybami® 9. Za zminku stoji pfedevsim hyb-
rid mezi sivenem americkym a pstruhem obecnym (Salmo trutta),
nazyvany ,tygrovita ryba”, ktery se vyskytuje i v pfirodé a je znim
také z nagich vod!! #0-50_Jinym znidmym hybridem je kiizenec mezi
sivenem americkym a sivenem obrovskym (Salvelinus namaycu-
shi, anglicky nazyvany ,splake”. Tato ryba ma znacny ckonomicky
vyznam v komercnim rybolovu ve Velkych jezerech®.

Jde o dravce, 7zivici se pievazné hezobratlymi, pfi vétsi velikosti
rybami?”. U nas se zivi prevazné bezobralymi a to jak vodnimi, tak
i naletem": *2_ jsou to potravni konkurenti pro puvodni lososovi-
te druhy ryb, pfedevsim pstruha obecného, s kterym si konkuruji
i o stanoviste ¢ trdliste!2 13, Siven americky je vsak ¢asto vytésao-
van pstruhem obecnym (Salmo trutta), ktery je agresivngjsi'* 4. Pro
to svedci i fakt, 7e etablované populace se u nas vytvafeji v mistech
bez pstruha obecného, piedevéim v acidifikovanych vodach*'.

Tento druh je ve své pavodni domovine i u nas oblibenym objektem
sportovniho rybolovu. Nejvice sivenu se vysazuje a také lovi v revirech
v jiznich Cechach. V roce 1996 se zde ulovilo kolem 1 700 jedinct
(450 kg) a v severnich Cechach 1 300 jedincu (350 kg). Celkem se jich
v uvedeném roce lovilo v ramci celého Ceskeho rybafskeho svazu
cca 5 000 (1 500 kg)**. Krome toho se u nds siven vyuziva i jako
hospodarsky druh v akvakulture.

ANALYZA RIZIKA

Dalsi rozéitovani vyskytu je omezovano pozadavky sivena ame-
rick¢ho na prosticdi, limitujicim faktorem je piedevsim dostatecng
nizka teplota vody.

Dlouhodohé zkusenosti nepiinesly dukazy o negativnim vlivu
sivena americkeho na puvodni druhy a proto je mozné tento druh
vysazovat na vhodnych mistech do prirody. Vétsina jedincu jo totiz
odlovena sportovnimi rybéfi. iz ctablované populace je mozné
ponechat bez ovliviiovant.
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Salvelinus namaycush
(Walbaum, 1792)
siven obrovsky

tFida Actinopterygii — paprskoploutvi
fad Salmoniformes - lososotvarni
Celed Salmonidae - lososoviti

“,.

POPIS DRUHU

Velka ryba, dortistajici a7 150 cm8. Ma drobné 3upiny, zbarveni sedo-
zelené, pocetné svétlé skvrny na bocich i ploutvich. M tukovou
ploutvicku.

ROZSIRENI

Primarni areal Nearkticka oblast, sever Severni Ameriky?.
Sekundarni aredl Byl uspésné introdukovan do nékterych oblasti
v Severni Americe, kde se puvodné nevyskytoval, Japonska, Argen-
tiny a na Novy Zéland. V Evropé je rozsiten v nékterych jezerech ve
Svycarsku, Norsku, ttali, Svedsku a Nemecku®,

Rozsieni v CR Do CR bylo v roce 1972 dovezeno 5 000 jiker z Nor-
ska. likry i pludek uspesné s minimalnimi ztratami odchovali v hni
v Litomysli — Nedosiné (kv. 6163). Pii nasledném transportu vsak
ryby uhynuly’. Dale bylo v roce 1976 dovezeno asi 300 rockti o veli-
kosti 90-110mm 7 lihné ve Steyersbergu v Rakousku do lihné v Kap-
lici na Malsi (kv. 7252). Z nich bylo 110 kusd vysazeno do udolni
nddrze Lug¢ina (kv. 6141). Aklimatizace se nezdafila, jediny exemplar
byl uloven v kvétnu 1979. Ddle nékolik jedincu uniklo 7 rybniku
v pstruharstvi Kaplice do Malse (kv. 7232)3.

Na podzim roku 2002 bylo dovezeno nekolik desitek kfizencd sive-
na obrovského a sivena amerického (splake) z Némecka a vysaze-
no do prehradni nadrze Bedfichov (kv. 5156) v Jizerskych horach
(dva dokladov¢ exemplaie uloZzeny v Narodnim muzew). Pies inten-
zivni vyzkum této nadrze nebyli pozdeéji zadné exempldre uloveny.

Obr. 284. Mista chovu a vysazent sivena obrovskeho v CR
Sede body = vvskyt v minulosh. modny' kiizek
sivena obrovskeho a sivena americkeho

recentni vypustent kiizence



PAPRSKOPLOUTVI

NAROKY NA PROSTREDI

Primarni areal Chladné a cisté, dobre okyslicené feky a pfedevsim
jezera.

Primarni aredl U nas byl tento druh vysazen do chladné udolni na-
drre Lucina.

CHARAKTER CESKE POPULACE

Pokus o aklimatizaci se nezdafil. Nejpravdepodobnéjsim davodem
bylo, 7e v prostiedi, kam byl introdukovan, nenalez| siven obrovsky
odpovidajici ekologické podminky. Tato ryba u nas neni v soucas-
nosti v prirode rozsitena, chovad se snad vzacne v akvakulture®.

INTERAKCE
Jsou znami kiizenci se sivenem americkym, nazyvani splake, kteri
maji hospodarsky vvznam ve Velkych jezerech v Severni Americe.”

jde o dravce, ziviciho se bezobratlymi, pfi vetsi velikosti rybami®. Je
to potenciondlni konkurent nasich pavodnich i nepavodnich foso-
sovitych ryb a potencionalni predator drobnych druhu ryb. Podrob-
néjsi udaje o interakcich 7 nepavodnich oblasti vyskytu vsak nejsou
znamy.

Tento druh je ve sve puvodni domoviné oblibenym objektem spor-
tovniho rybolovu a také se komercniho rybolovu. U nds se neuplatnil.

ANALYZA RIZIKA

Aklimatizace neni vylouéena? a siven obrovsky patfi mezi druhy
uvazovanymi k vyuziti v biomanipulacich v chladnych a hlubokych
udolnich nadrzich. Je pomérné adaptabilni na podminky intenzivni-
ho chovu' a ma proto perspektivu pro vyuziti v akvakultufe. Vyuziti
ve volnych voddach neni piilis redlné kvili ekologickym narokam,
predevsim na teplotu vody.
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Thymallus arcticus baicalensis
(Dybowski, 1874) d
lipan severni

tfida Actinopterygii — paprskoploutvi
fad Salmoniformes — lososotvarni
&eled’ Salmonidae - lososoviti

POPIS DRUHU
Stredné velka ryba dorustajici 50 cm. Ndpadnd je vysokd hibetni
ploutev. Ma tukovou ploutvicku.

Pozn. Taxonomie druhu Thymallus arcticus, ktery obyva sever Sever-
ni Ameriky a severni oblasti Asie, je dosud zna¢né nejasna. Byvaji
rozlisovany 4 poddruhy: T. arcticus arcticus (Pallas, 1776), T. arcticus
baicalensis (Dybowski, 1874), T. arcticus mertensii Valenciennes,
1848 a T. arcticus pallasii Valenciennes, 1848. K nam byl dovezen
poddruh T. arcticus baicalensis, ktery obyva pouze jezero Bajkal
a jeho pritoky. Podle Pivnicky &!ensela’ se jedna o samostatny
druh. Baru$ & Oliva' zminuji moZnost existence dvou druhu v Bajka-
le, v ramci kterych ze odlisit nekolik dalsich odhsnych populaci.

ROZSIRENI
Primarni areal jezero Bajkal a jeho pritoky.

Sekunddrni areal Pokus o introdukci probehl kromé CR i na Sloven-
sku a v Polsku, v obou piipadech nedspésné?.

Rozsifeni v CR Do CR byla v roce 1959 dovezena zdsilka oploze-
nych jiker, které byly dolihnuty v hospodaistvich Ceskeho rybaf-
ského svazu u Vsetina na Bystricce! (kv. 6573) a ve Zlaté Koruné
tkv. 7152) u Ceského Krumlova®. Jedinci ze Zlaté Koruny byly vysa-
zeni do feky Malse ve Velesing (kv. 7132). Dalsi oplozeneé jikry
v poctu 120 000 kusu byly dovezeny 31. 05. 1960 do Iihné na Vyso-
kem potoce (ast kv. 5967). Vylihnuto bylo 110 000 kusu pludky,
ktery byl po ¢astecnem odkrmeni vysazen do chovnych rybnicks
a ndhonu®. Po odchovu do vétsi velikosti byl pravdepodobne vysa-
7en do nékterych udolnich nadrzi'. Blizsi adaje o lokalitach a dal-
§im osudu ryb chybéji.

Obr. 285. Mista vysazeni a chovu lipana severniho v CR

NAROKY NA PROSTREDI
Primarni areal Litordl jezera Bajkal se sterkovitym ¢i kamenitym
dnem a teplotou vody do 12°C. Do tek vstupuje jen na tieni!.

CHARAKTER CESKE POPULACE

Pokus o introdukci se nezdaril. Nejpravdepodobne)sim duvodem
bvlo, 7¢ v prostiedi, kam byl introdukovan, nenalezl odpovidajici
ekologické podminky. Kromé toho mohl byt asimilovdn nagim lipa-
nem podhornim (Thymallus thymallus), co7 se s nejvétsi pravdépo-
dobnosti stalo na Slovensku v Dobsinské nadrzi'.

INTERAKCE

Kii7i se pravdépodobné s nasim pavodnim lipanem podhornim®.
Je morfologicky velmi podobny nasemu lipanovi podhornimu, s kte-
rym by si s nejvetsi pravdepodobnosti konkuroval na mistech spo-
lecného vyskytu ve vsech smerech. SloZeni potravy je shodné se
slozenim potravy jinych lososovitych ryb, obyvajicich nadrze?.
Tento druh je ve sve puvodni domovine komerend loven. U nas se
neuplatnil.

ANALYZA RIZIKA

Je to potencionaini konkurent naseho lipana podhorniho a mozna
i dalsich druhu lososovitych ryb, véetne nepuvodnich drubu.
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Vzhledem k tomu, 7e nase vody obyva takika shodny druh lipan
padhorni, i kdy7 mad jine ekologické naroky tobyva fekyi, a eko-
logicka nika lipana arktického v jezerech, které normadlne obyva,
jo u nas obsazena pstruhem obecnym a dalsimi nepuvodnimi, ale
hospodafisky vyznamnymi salmonidy, dalsi pokusy o introdukci by
byly neticelné.
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Evaluation of temporal development of three introduced populations of brook trout,

Salvelinus fontinalis, in Jizerské Mountains, Czech Republic

Abstract

Three populations of brook trout, Salvelinus fontinalis (Mitchill), established in streams and
reservoirs in the Jizerské Mountains, Czech Republic, were studied between 1995 and 2006.
Maximum age was usually 3+ to 4+, but the age 7+ was also recorded. The inflows of all
reservoirs are populated mostly by 0+ to 2+ brook trout, while older specimens live in a lentic
environment, moving to lotic habitats only to spawn. Density of brook trout in streams ranged
from 8 to 95 individuals per 100 m? during spring and summer, while that for reservoirs
ranged between 31 and 290 individuals per ha. A strong negative correlation between size of
adult fish and population density in reservoirs was observed. The type of management
influenced both density and growth of brook trout. Further introduction of this species in the
Czech Republic should be restricted to habitats where native salmonids cannot survive, such

as acidified waters.

Introduction

Human activities have been for centuries, and still are, breaking down natural barriers to
species dispersal, resulting in gradual homogenisation of the earth’s biota. However, both
unintentional and intentional species introduction are now occurring at unprecedented rates
(D’Antonio & Vitousek 1992). Fishes, in particular, have been deliberately introduced
worldwide, usually to improve local fisheries or enhance recreational activities (Billington &

Hebert 1991). However, knowledge of the biology and ecology of introduced species,



necessary for evaluation of their effect on native species and their potential socio-economic
usefulness, is still inadequate (Allendorf 1991).

Brook trout, Salvelinus fontinalis (Mitchill), native to eastern North America, from
Newfoundland to Hudson Bay and south to Georgia, is an example of a freshwater fish that
has reached an almost worldwide distribution (MacCrimmon & Campbell 1969). In the Czech
Republic brook trout was first introduced in 1883 (Fri¢ 1884), since when it has been reared
in many hatcheries and distributed to suitable localities all over the country. Despite this, self-
reproducing populations have very rarely been established (Lohnisky 1963; Dyk 1963).

There is a wealth of literature on North American populations of brook trout, but information
on populations in Europe is scarce (Cavalli, Chappaz, Bouchard & Brun 1997), including in
the Czech Republic, where no detailed study of its biology and ecology has been conducted.
The aim of this study was to investigate acclimatisation of three populations of brook trout,
introduced in 1990s into the Protected Landscape of the Jizerské Mountains, northern Czech
Republic, to evaluate the effect upon them of the type of management and further utilisation

of the species in this country.

Materials and methods

The study was conducted within the catchments of three mountain reservoirs (Table 1) in the
Jizerské Mountains (50°50' N; 15°10" E). All catchments have similar water characteristics:
conductivity is <75 pS.cm; dissolved oxygen concentration is high, 8 to 11 mg.I""; pH ranges
between 5 and 7. However, during snow melt and high rainfall, acidity can increase, to pH 4.
Summer temperature in streams does not exceed 15°C, whereas surface temperature in
reservoirs can reach 24°C. Brook trout is the only fish species to have been established
successfully in all three studied catchments. Details about stocking of the reservoirs with

brook trout and angler catch are summarised in Table 2.



Research was conducted from 1995 until 2006. Sampling was carried out in May (further
referred to as spring), second half of August (summer) and second half of October (autumn).
In 1995 and 1999, sampling was conducted only in spring and summer, while between 2003
and 2006, it was undertaken only in autumn, with the exception of Bedfichov Reservoir in
2004 and 2005, when sampling was carried out each month from May to October. On each
occasion, two to five stream transects were sampled in each catchment.

Fish were collected with either a LENA portable battery pulse electrofisher or BMA engine
electrofisher. Prior to sampling, each transect was isolated using barrier nets (mesh size 6
mm). Fish that were caught were held in cages placed in the stream and anaesthetised using 2-
phenoxy ethanol before measuring and marking procedures. Standard length (S;) of all
specimens was measured to the nearest millimetre. For marking and tagging, Visible Implant
Elastomers, Visible Implant Alphanumeric Tags (both Northwest Marine Technology), T-Bar
Anchor Tag (Floy Tag) or fin clips were used. Scales were collected for age determination.
After recovery from anaesthesia, the fish were released.

The frequency distribution of the length of individuals was used to divide them into age
groups. The age estimated by this method was then compared with that determined from the
scales. So as not to damage them, newly hatched fry were not collected during spring
sampling, even though they were present.

Due to the small width of sampled transects (maximum distance 6 m) and high transparency
of water, population density was estimated both from the total number of fish caught in a
transect and those recorded escaping downstream during sampling.

The model of temporal change in capture probability (Mt), as implemented in the Simply
Tagging program (Pisces Conservation Ltd.), was used for estimation of total population size.
This program uses a maximum likelihood estimator of Chapman (1951) for two sampling

occasions. As the population estimates were based on one-year intervals (autumn at time t to



autumn at time t+1), the number of initially marked fish was reduced to allow for mortality.
For Sous and Josefitv Dll populations, a natural annual mortality of 50 per cent, widely
reported for brook trout populations (Saunders & Power 1970; Quinn, Korver, Hicks, Monroe
& Hawkins 1994; Curry, Brady & Morgan 2003), was applied. For Bediichov Reservoir,
where it was necessary to allow also for fishery catch, a reduction of 60 per cent was used.
Fingerlings at time t+1 were excluded from the calculation.

Statistical analyses were performed in Statistica 6.0. Analysis of variance (ANOVA; a = 0.05)
was used for comparison of S of brook trout. Kruskal-Wallis and Mann-Whitney U tests (0. =
0.05) were used for comparison of fish density in the streams. Spearman’s rank correlation
coefficient (a = 0.05) was used to investigate any correlation between brook trout density and

growth.

Results

Age structure

The maximum age of brook trout determined from scales was 4+ in the Bedfichov and
Josefiiv Dul populations, and 5+ in the Sous$ population. However, individual marking in Sous
catchment showed that some specimens could reach a considerably greater age, at least 7+.
The most abundant age groups in the inflows of all reservoirs were 1+ and 2+ in spring, and
0+, 1+ and 2+ in summer (Fig. 1). At spawning time, older (>2+) and thus bigger brook trout,
migrating from reservoirs to the inflows, were abundant. In Bedtichov, it was not possible to
separate accurately spawning fish into age groups for most of the years. Thus, these were
grouped together in a class, “2+ and older”. In the inflows of Josefiiv Dil Reservoir, large
older fish (=3+) prevailed only in autumn 2000, while in the other years, the age composition

in autumn was rather similar to that of summer (Fig. 1). This could indicate delayed spawning



or a much lower abundance of adult fish in the reservoir in comparison with Bedfichov and
Sous reservoirs.

For several years following the brook trout introduction to Sou$ Reservoir, which took place
in 1996, the age structure of its population in the inflows was different from that of other
reservoirs. In 1997 and spring 1998, the cohort originating from the fry stocked in spring
1996 dominated in the catch, while during summer 1998, fingerlings from successful

spawning in 1997 dominated (Fig. 1). Since autumn 1999, the dynamics of the population

structure has been similar to that of the other two reservoirs.

Population density

Densities of brook trout in the inflows of the all reservoirs are reported in Table 3. Population
densities in the streams fluctuated throughout the course of the study and no overall trend was
apparent. Spring and summer densities were not significantly different within the same
locality (Mann-Whitney U test). However, due to the presence of spawning fish, densities in
the inflows of Bedfichov and Sou$ reservoirs were significantly higher in autumn than in
spring and summer (Mann-Whitney U test; Bedfichov: U = 306.5, p <0.001; Sous: U =136, p
<0.001), while autumn densities in the inflows of Joseflv Dul Reservoir were not
significantly different from those of spring and summer.

Although there was no statistically significant difference in spring and summer brook trout
densities among the three catchments, the autumn densities did differ (Kruskal-Wallis test: H
(df 2, N 90) = 7.49; p = 0.02).

The estimated population sizes were in the same order of magnitude for all reservoirs (Table
4), though density decreased with increase in size of reservoir: the highest densities were in

Bedtichov, while the lowest were in Josefuv Dul.



Growth

In October, at the end of the growing season, the S;, of 0+ brook trout ranged from 29 to 110
mm and of those of the age 1+ ranged from 67 to 150 mm. Their average Sy is given in Fig. 2.
The cohort 1+ from Sous in 1997 (introduced as fry in 1996) was excluded from subsequent
analysis, due to extremely rapid growth (Fig. 2). The average S, of each age group differed
significantly among years for each catchment (ANOVA; Sou§ 0+: F(9.1430) = 27.65, p<0.001;
Sous 1+: Fs.788) = 22.48, p<0.001; Bedrichov 0+: F11.1400) = 85.15, p<0.001; Bedfichov 1+:
F1.966) = 19.54, p<0.001; Joseftv Dl 0+: Fe.847) = 20.74, p<0.001; Joseftv Dil 1+: Fg.252) =
8.39, p<0.001). The overall average S; , calculated from data for age group 0+ pooled for all
seasons, was 65.6 mm, 66.5 mm and 68.3 mm from Josefiv Dil, Bedfichov and Sou$
reservoirs, respectively, and 111.9 mm, 114 mm and 117.3 mm for age groupl+. However,
there were significant differences in S| among reservoir catchments for each of these two age
classes (ANOVA; 0+: F23703) = 12.63, p<0.001; 1+: F2.2031) = 17.07, p<0.001).

Statistically significant differences among years in S;. of spawning fish were observed in each
reservoir catchment (ANOVA; Sous: Fg.4135) = 61.83, p<0.001; Bedtichov; F(j;.4443) = 39.13,
p<0.001; Josefav Dul: F.673) = 17.65, p<0.001), see Fig. 2. The overall average S of mature
fish, calculated from the data pooled for all seasons, differed significantly among populations
(ANOVA; F.9332) = 412.78, p<0.001). These lengths were 190.1, 206.4 and 218.8 mm for
Bediichov, Sous and Josefiiv Dul, respectively.

The growth of 0+ cohort was weakly negatively correlated with mean spring and summer
density of trout in the streams (Spearman R = -0.52, p = 0.02). No significant correlation was
found between the growth increment of 1+ brook trout (length increment of 0+ cohort over a
one-yeaf period, from autumn to autumn, time t to t+1) and the mean spring and summer
brook trout density. There was a strong negative correlation between size of adult fish and

estimated overall density for the reservoirs (Spearman R = -0.885, p <0.001).



Discussion

The determination of age of brook trout from scales is a common ichthyological tool (e.g.
Cooper 1951; Saunders & Power 1970; Frenette & Dodson 1984; Cavalli et al. 1997).. This
method was found here to be reliable for small (and thus young) specimens (S;. < 150 mm),
which have a relatively stable growth rate. However, for bigger specimens, whose growth rate
vary and can rapidly decrease (unpublished data), this method can result in underestimation of
age. This problem was reported by Dutil & Power (1977) and Kozel & Hubert (1987).
Individual marking of brook trout at Sou$ Reservoir revealed considerably higher maximal
age (at least 7+; unpublished data) than was determined from scales (5+). It is possible that
the maximum age of brook trout in the studied populations was seven to eight years.
However, most specimens probably reach a maximum of 3+ to 4+; older fish are rather rare.
This is in agreement with data published on native and introduced populations of brook trout
from North America, where age 7+ or higher has been recorded in some populations
(Saunders & Power 1970; Donald, Anderson & Mayhood 1980; Frenette & Dodson 1984;
Kozel & Hubert 1987; Donald & Alger 1989), while for the majority of brook trout
populations the maximum age is 3+ or 4+ (McFadden 1961; Wydoski & Cooper 1966; Flick
& Webster 1976; Quinn et al. 1994).

The inflows of all reservoirs are populated mostly by young specimens, 0+ to 2+ (Fig. 1).
This indicates that the majority of brook trout leave a lotic environment at latest during their
third winter and spend the rest of their life in a lentic environment, apart from during the
spawning season when mature specimens migrate from reservoir to stream (Fig. 1). This
underlines the importance of inflows for maintenance of brook trout populations, both as a
spawning ground and as a habitat where they spend the first two or three years of their life.

The importance of stream habitats has been pointed out even for lake spawning populations of



brook trout, where up to 80 per cent of fingerlings move to streams during their first year and
stay there for two years (Curry, Brady, Noakes & Danzmann 1997).

The population structure in Bedfichov Reservoir has been affected by stocking. Released
fingerlings are on average twice as large as native ones. This could explain the difficulties in
reliably dividing larger fish caught in autumn into age groups. It often resulted in a necessity
to combine the bigger specimens in a “2+ and older” group, while in other reservoirs it was
possible to determine at least one more age group (Fig. 1). Only during the last two years of
the investigation, i.e., three years after the stocking of fingerlings and one year after the
stocking of 1+ brook trout stopped, were we able to identify also 2+ and “3+ and older”
cohort in the autumn catch (Fig. 1).

Already in the first year of the study, the age structure of the brook trout population from
Josefiv Dul suggested a well developed population. It is noteworthy that the reservoir,
although stocked several times previously (Table 2), was believed to be fishless, as no
survivors from the stocking had ever been reported: the population density had been
presumably too low.

Development of the age structure of the population in Sou$§ was rapid. It was already well
developed in autumn 1999 (Fig. 1), the fourth year after introduction.

Spring and summer densities of brook trout in the streams of Jizerské Mountains fall within
the range reported for North American lotic populations of this species (Ensing, Strange &
Moore 1990; Thompson & Rahel 1996; Clarke & Scruton 1999). However, the densities
estimated here for the reservoirs are higher than those reported elsewhere for brook trout from
lentic habitats (Quinn et al. 1994, Curry et al. 2003). This suggests that the recruitment of
brook trout is probably high and the capacity of redds is sufficient for reproduction at the

localities studied here.



The growth of 0+ and 1+ brgok trout cohorts in the inflows of studied catchments was slow
when compared to the growth of these two age groups reported for North America (Carlander
1969). Interestingly, it is similar to that reported for brook trout from high altitudes (Kozel &
Hubert 1987, Cavalli et al. 1997), and oligotrophic or acidified waters (Wydoski & Cooper
1966; O'Connor & Power 1976; Frenette & Dodson 1984; Curry et al. 1997). Indeed, the
studied catchments are affected by acidification (Htnova, Santroch & Ostatnicka 2004) and
have low productivity.

A comparison of size of adult brook trout from different populations is difficult because the
size range of the same age group can be extremely different, even over a relatively small
geographical area (Donald et al. 1980). Nevertheless, the size of adults in our study is smaller
than that of other lentic populations (Donald ef al. 1980; Quinn ef al. 1994; Curry et al. 2003).
The largest mature brook trout were in Josefiiv Diil, and the smallest, in Bedfichov.

Our data indicate that the type of management influences the growth of brook trout. Regular
stocking of the Bedfichov catchment over a long period (Table 2) resulted in overcrowding of
the reservoir, negatively affecting growth. Negative correlation between salmonid density and
growth has been reported in numerous studies (McFadden, Alexander & Shetter 1967; Rabe
1970; Grant & Kramer 1990; Rieman & Myers 1992; Curry et al. 2003). The compensatory
effect of exploitation, which can improve growth (Pechlaner & Zaderer 1985; Langeland
1986; Donald & Alger 1989), was not evident in Bedfichov Reservoir, probably because the
angling pressure (Table 2) is too low to effect a reduction in population size. Increased growth
of adult fish in 2004, recorded when the stocking program stopped (Fig. 2), was caused most
probably by a decrease in brook trout density in the reservoir. Thus food supply in the
reservoir, previously shared by many individuals, was sufficient to support an increase in size

(Pechlaner & Zaderer 1985).
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This study shows that brook trout can easily become established in suitable habitats in the
Czech Republic and can become important for recreational fishery. Stocking with appropriate
number of fry could be an efficient means of introduction. However, although brook trout
have been stocked in many areas of the country, only a very few populations have become
established (Sanda 2006). Moreover, such self-sustaining populations inhabit localities with
no brown trout, Salmo trutta L. (Sanda 2006). This suggests that, at least within the Czech
Republic, brown trout replaces brook trout. It is known that brown trout out-compete brook
trout for habitat and food resources (Waters 1983, DeWald & Wilzbach 1992). Furthermore,
in waters where brook trout and brown trout co-exist, the presence of upwelling water is
believed to be a parameter segregating the spawning habitat of the two species (Witzel &
MacCrimmon 1983). Where such spatial separation does not exist, which is likely in most
Czech streams, many brook trout redds are excavated by subsequently-spawning brown trout,
thereby reducing brook trout reproductive success (Sorensen, Cardwell, Essington & Weigel
1995). Moreover, Grant, Vondracek & Sorensen (2002) suggested that interspecific sexual
interactions between brook trout and brown trout may play a role in species replacement.

We recommend that i) further introduction of brook trout into the freshwaters of the Czech
Republic should be restricted to acidified waters, where native salmonids cannot survive
otherwise, any local economic benefit that a recreational fishery may provide will be lost; ii)
when stocking lentic waters with brook trout, it is essential to incorporate stream habitats into
management plans; iii) when a decision to introduce brook trout is taken, the possible
negative influence of this species on native fauna should always be born in mind. The same

recommendations apply also to other areas in Europe.
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Table 4. Summary of data used to determine population size, based on a maximum likelihood

(ML) estimate, of brook trout in studied catchments of Jizerské Mountains. Population

estimates were based on one-year intervals (autumn to autumn). The estimate includes all

cohorts with exception of cohort 0+.

Recaptured Total ML population 95% confidence interval Density
Reservoir Year Marked with marks recaptures estimate SE lower upper (ind.ha™)
1997 194 15 494 6,878 1,204 9,719 4,931 163.76
1998 366 30 568 9,339 1,294 12,279 7,161 222.36
1999 480 52 307 7,866 1,188 10,602 5,895 187.29
2000 215 31 1,005 12,188 1,892 16,562 9,063 290.19
Rediichov 2001 420 92 549 9,689 1,299 12,626 7,493 230.69
2002° 379 9 342 7,206 1,111 9,770 5,368 171.57
2002 250 24 676 10,556 1,399 13,714 8,186 251.33
2003 412 27 210 6,218 1,089 8,788 4,457 148.05
2004 300 44 304 6,039 1,016 8,419 4,384 143.79
2006 240 42 336 5,757 1,006 8,129 4,131 137.07
1998 112 6 158 2,700 689 4,461 1,679 31.40
1999 130 21 629 7,589 1,510 11,240 5,210 88.24
2000 556 53 802 13,576 1,549 17,007 10,899 157.86
2000° 386 48 673 10,589 1,398 13,743 8,220 123.13
2001 470 93 981 14,504 1,682 18,236 11,603 168.65
" 2002 435 143 881 13,151 1,592 16,703 10,419 152.92
2002° 449 87 792 12,409 1,515 15,793 9,812 144.29
2003 454 21 437 8,908 1,234 11,711 6,831 103.58
2003 220 20 347 5,666 1,009 8,054 4,040 65.88
2004 316 26 443 7,589 1,155 10,250 5,674 88.24
2005 350 28 177 5,267 1,004 7,672 3,672 61.24
2006 307 25 360 6,669 1,071 9,158 4,910 77.55
ksefiv DOl 2001 213 20 218 4,307 858 6,381 2,957 31.21

? population estimate based on a one-week interval between marking and recapture. Sampling

was undertaken in May. Only fish >150 mm were included.

® population estimate based on individual marking with T-Bar Anchor Tags. Only fish >150

mm were included.

¢ population estimate based on individual marking with Visible Implant Alphanumeric Tags.

*Included are also fish marked in spring and summer 2002. Only fish >120 mm were included.

¢ population estimate based on individual marking with Visible Implant Alphanumeric Tags.

Only fish >120 mm were included. Estimation is based on fish marked in autumn 2001, and

spring and summer 2002.
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Figure captions .

Figure 1. Age structure of brook trout populations in inflows of the studied reservoirs in the
Jizerské Mountains: (a) Bedfichov; (b) Sous; (c) Josefiiv Dal. X-axis: M, May (spring); A,
August (summer); O, October (autumn). The oldest group in each bar always includes also

even older specimens, e.g., 3+ is > 3+.

Figure 2. Average standard length of 0+, 1+ and mature brook trout in Jizerské Mountains
catchments at the end of a growing season. Error bars are standard deviations. Arrows in the
lower figure indicate an important change in Bedfichov catchment: (a) end of stocking with

fingerlings; (b) end of stocking with 1+; (c) initiation of improved growth of mature fish.
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Save Moraca!

The limpid blue-green water of a swift river strug-
gles through karstic mountains, where it has cut out a
steep-sided canyon through the ages. After several
tens of kilometers its character changes completely,
when it turns into a lowland river flowing into a large
lake. Its name is the River Moraca and it is the biggest
inflow to Skadar Lake, the largest lake of the Balkan
Peninsula. You can find the river in Montenegro. This
is a small country lying in the southern part of the for-
mer nation of Yugoslavia, a country that has been in
the throes of wars for past decade.

The whole area of the former Yugoslavia is well
known for its beautifut and well-preserved natural
resources with rich flora and fauna. Favorable condi-
tions during glacial periods enabled the survival and
consequent evolution of many species. This caused
the area to become one of the most important
European centers of biodiversity and endemism.,
especially freshwater fish fauna, which is extremely
diverse. Every river system is inhabited by several
endemic species, that cannot be found anywhere
else. However, human activities caused most of the
species to become critically endangered or become
extinct. Unfortunately, neither the Moraca River nor

Skadar Lake was spared

Send e -mail updatea to

this tragedy.

Thirty-eight native
fish species were found
in the Moraca River
basin and Skadar Lake.
They were both freshwa-
ter and migratory marine
species. Nevertheless,
two species of sturgeon,
which spawned in the
lake, have disappeared.
In 1987, an endemic
species of cyprinid fish
Chondrostoma sco-
drense was described
using specimens from
collection of the Natural
History Museum in

mca r“[‘,@r‘@ﬂgh@r]@aorg Vienna caught in Skadar
Lake at the end of nine-
teenth century. It was
B

never found again. Other species face extinction.
Only three specimens of the small cyprinid fish
Pseudophoxinus stymphalicus montenegrinus have

b . ever been found. Marble trout (Salmo marmoratus),

growing up to 130 cm, has probably disappeared
because it easily hybridized with introduced brown
trout (Salmo trutta). Softmouth trout (Salfmothymus
obtusirostris zetensis), an ancient inhabitant of this
drainage, looking like a hybrid of nase carp, grayling,
and trout, occurs only in some parts of the River Zeta,
the biggest inflow of the River Moraca.

This unsatisfactory situation was caused by several
factors. Construction of a weir on Albanian part of
the River Bojana, which connects Skadar Lake and the
Adriatic Sea, caused the disappearance of the stur-
geon. Moreover, this obstacle in the river negatively
influences all migratory species.

In the course of the twentieth century, 13 fish
species were introduced into the lake. Some of them
adapted very well and became important for the local
fishing community. On the other hand, they represent
a serious threat to native species. Extinction of
endemic Chondrostoma scodrense could have been
caused by introduction of common carp (Cyprinus
carpio) and Prussian carp (Carassius auratus),
extremely strong competitors, now very numerous in
the lake. The negative impact of brown trout has
already been mentioned.

The economy of the country was completely
destroyed by wars and sanctions. Freshwater fish, as
an easy source of food, faced high pressure from
uncontrolled exploitation. lllegal fishing methods, like
using of explosives, electrofishing, or spearfishing, has
risen to dangerous extent. However, a plan for build-
ing of a cascade of four hydroelectric dams on the
Moraca River poses the most serious threat to the
whole ecosystem.

We are staring face-to-face with a difficult task.
Our team, composed of students from Montenegro,
Czech Republic, and Germany, set itself a goal to con-
duct research on ichthyofauna of the Moraca River
and evaluate the state of the river ecosystem. The
river, so far free of any artificial constructions, and
exposed to only a low degree of pollution, is a per-
fectly preserved biotope. It is necessary to take pains
to re-establish native fish species and prepare accurate
conservation actions for their protection. We are
preparing an extensive awareness campaign covering
general public, scientific community, as well as local
conservation organizations. Environmental education
of young people and children will be particularly
emphasized; as Confucius said, “If you think hundred
years ahead, educate people.” We hope that our pro-
ject, supported by BP Conservation Programme, is the

"~ first step for conservation of freshwater habitats of

Montenegro, wonderful and wild country in the
south of Europe, and that we will manage to save
this river for the next generations. '

Fisheries 1 www.fisheries.org | vol 28 no2
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A new West Balkanian sand-goby (Teleostei: Gobiidae)
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ABSTRACT
A new species of West Balkanian freshwater sand-goby, Pomatoschistus montenegrensis sp. nov.
(Teleostei: Gobiidae) is described from the Moraca River, southern Montenegro, and shown to be
related to the euryhaline Adriatic P. canestrinii (Ninni). The generic status of these two species is
discussed with reference to the limits of Pomatoschistus Gill (type Gobius minutus Pallas) and
the status of a subgenus (Ninnigobius Whitley (type-species G. canestrini [sic]). The habitat and

the local distribution of the new species are described.

Key words: Gobiidae. Montenegro. New species. Pomatoschistus. Ninnigobius

Running head: A new West Balkanian goby



INTRODUCTION

The “sand-gobies” (as defined by McKay & Miller, 1997; Miller, 2004) of the West
Balkanian zoogeographic area are beginning to be seen as a complex of freshwater or euryhaline
populations, typically differentiated by catchment, with, in recent years, the designation of a
number of separate species. They are currently assigned to three phenetic genera: Pomatoschistus
Gill, Knipowitschia 1ljin and Economidichthys Bianco et al., as defined by Miller (1986, 2004)
and Economidis & Miller (1990). The present paper describes a new gobiid recently collected by
one of us (RS) in southern Montenegro from the Moraga River that drains into Lake Skadar on
the Adriatic coast.

The new Moraca gobiid resembles the middle and northern Adriatic Pomatoschistus
canestrinii (Ninni,1883), the ‘Ghiozetto cenerino’ of north-east Italy and Croatia, found typically
in oligohaline habitats (Gandolfi ef al., 1982; Miller, 2004; Franco et al., 2005; Kovaci¢, 2005),
but is here distinguished as a separate species. However, features of this goby, and a comparison
with P. canestrinii, have raised a wider question about generic limits within the endemic Adriatic
and West Balkanian sand-gobies. The validity of elevating these two species to separate generic
rank is discussed in relation to diagnoses employed for Pomatoschistus and other related genera
but, for the present, this step is not considered to be desirable. The name Ninnigobius Whitley, a
replacement name for Ninnia De Buen, originally proposed for G. canestrinii by De Buen (1930)
but preoccupied among mollusks, is already available should this be deemed necessary in the

future.

METHODS AND ABBREVIATIONS

COLLECTIONS

NMP, National Museum, Prague; NMW, Naturhistorisches Museum, Vienna; MSNV,

Museo Civico di Storia Naturale, Venice.



MERISTICS

A, anal fin; C, caudal fin; D1, D2, first and second dorsal fins; P, pectoral fin; V, pelvic
disc. Last bifid ray of D2 and A counted as one. Vertebral counts include urostyle; DP, dorsal
pterygiophore sequences begin behind third neural spine and indicate number of pterygiophores

for each interneural space to first two elements of second dorsal fin.

MORPHOMETRICS

Fish size is given as standard + caudal length in the text. Abbreviations for Table I: Ab,
anal fin base; Ad, body depth at anal fin origin; Cl, caudal fin length; CHd, cheek depth (lower
border of eye to level of angle of jaws); CP and CPd, caudal peduncle length (end of A base to
origin of C) and depth (minimum); D1b and D2b, first and second dorsal fin bases; E, eye
diameter; Hl, Hw, head length (snout to midline opposite upper origin of opercle), and width
(between upper origin of opercles); I, interorbital width; PI, pectoral fin length; PO, postorbital
length (rear edge of orbit to upper origin of opercle); SL, standard length; SN, snout length; SN/A
and SN/AN, distance from snout to vertical of anal fin origin and anus; SN/D1 and SN/D2,
distance from snout to origin of first and second dorsal fins; SN/V, distance from snout to vertical
of pelvic spinous ray origin; Vd, body depth at origin of V I; VI, distance from V I origin to tip of

longest pelvic ray. Sex was determined from shape of the urogenital papilla (see Miller, 1984).

SQUAMATION

To display scales, preserved material (including paratype NMP 80368) was bleached
where'necessary with dilute hydrogen peroxide in 0.5% potassium hydroxide solution, and then

stained with alizarin red in 0.5% KOH; for vertebral and pterygiophore counts, material was
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further cleared using a solution of trypsin in sodium tetraborate buffer, based on the methods

described by Taylor (1967) and Economidis & Miller (1990).

LATERAL-LINE SYTEM

Head pores and papillae were highlighted using a fibre-optic light cable, directing from an
acute angle to bring these minute structures into relief. The terminology is that used and
illustrated by Miller (1986), with free neuromast organs (sensory papillae) listed by innervation

categories indicated by results for generalized gobioids (Wongrat & Miller, 1990).

RESULTS

POMATOSCHISTUS MONTENEGRENSIS SP. NOV.

MATERIAL
P. montenegrensis

Holotype, male 27.0 + 5.5 mm (NMP6V 80388), and 18 paratypes, 16 males, 22.0 + 4.8
to 28.0 + 6.0 mm (NMP6V 80368, 80372, 80374, 80375,80377, 80378, 80380, 80386, 80389-91,
80393, 80395, 81164-66), and two females, 19.5 + 3.5 mm (NMP6V 80367) and 22.5 + 4.5 mm
(80387), all from Golubovci (42° 18’ 55.3°°N, 19° 12> 3.5”’E), on R. Moraca, above Lake Skadar,
southern Montenegro, 18 and 22 July 2002. Additional material: 179 specimens, 14.0 + 3.0 to
24.0 + 5.0 mm, Golubovci, R. Moraca, 22 July 2002, leg. R. Sanda.
Comparative material
P canestrinii
Croatia: five males, 45.0 + 10.0 to 56.5 + 11.0 mm, and one female, 42.5 + 9.5 mm, (NMW
30631), Split; one male, 37.5 + 7.0 mm (MSNV 5469), Split; five males, 22.5 + 5.0 to 35.0 + 7.0
mm, and five females, 27.0 + 6.0 to 33.0 + 7.0 mm, R. Zrmanja, leg. R. Sanda. Italy: two
females, 31.0 + 7.0 and 34.0 + 7.0 mm (NMW 28817/818), Venezia; North East Italy, all leg. G.
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Gandolfi: two males, 31.0 + 7.0 and 33.0 + 7.0 mm, and one female, 28.0 + 6.0 mm, Fiume

Tagliamento, 7 April 1977; three males, 23.0 + 4.5 to 27.0 + 6.0 mm, and one female, 29.5 +5.5
mm, Fiume Stella, 7 April 1977; five males, 32.0 + 7.0 to 40.0 + 8.0 mm, and eight females, 23.0
+5.0 mm to 32.5 + 6.5 mm, Sacca Canarin, 16 March and 16 December 1977.
Knipowitschia sp. (aff. croatica).

Three males, 26.0 + 5.5 mm (including NMP6V 80369, 81167, 81168), three females,
185 + 4.0 to 27.0 + 5.0 mm (NMP6V 80366, 80369, 81169), and many other examples
(including female, 19.0 + 3.5 mm, in Fig. 5), Golubovci, R. Morac¢a, Montenegro, 18 and 22 July
2002, leg. R. Sanda.

ETYMOLOGY

The specific name is derived from that of Montenegro, where the type material was

collected.

GENERIC IDENTIFICATION

Pomatoschistus, Knipowitschia, Economidichthys and Hyrcanogobius 1ljin are sand-goby
genera characterized by the common possession of short transverse infraorbital cheek papillae
rows (forming series c), between the levels of longitudinal hyomandibular rows b above and d
below (see Fig. 3)(Miller, 1986, 2004). Although head canals are more or less reduced in all the
material, the present new species may be placed in Pomatoschistus by occurrence, in specimens
with the greatest retention of head canals, of a single interorbital canal, with a single anterior
interorbital pore A, rather than the diverging paired canals seen in Knipowitschia. The new taxon
does not possess a perianal organ, found in Economidichthys, from western Greece, or the long
tra papilla row on the rear cheek seen in the Caspian Hyrcanogobius, features diagnostic for
these genera (Miller, 2004).

However, populations of P. montenegrensis sp. nov. and P. canestrinii differ markedly

from other Pomatoschistus species in (i) reduction of the head canal system, ranging from merely
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occlusion of preopercular pore & to loss of all canals noted in an individual of P.

montenegrensis (Miller, 2004; Kovaci¢, 2005; Fig. 3); (ii) a wide range in body squamation, from
continuous lateral cover more or less narrowed along the midline to separation of axillary and
caudal areas in P. canestrinii (Kovacié¢, 2005; Fig. 2C,D) and complete loss of the caudal patch in
P. montenegrensis (see Fig. 2A,B); (iii) coloration with numerous small but intense black spots,
conspicuous over the head and body in P. canestrinii, especially in males (see Gandolfi et al.,
1982; Kovacic¢, 2005), but more evident on the head in male P. montenegrensis (Fig. 1), and (iv)
occurrence of exclusively freshwater populations (Kovaci¢, 2005; see below)

These features, putative synapomorphies peculiar to P. canestrinii and P. montenegrensis,
raise the question of retaining these two species within Pomatoschistus or separating them under
the available name of Ninnigobius for which Gobius canestrinii is the type-species. As currently
defined, Pomatoschistus is a paraphyletic assemblage but Knipowitschia and the other genera
appear to represent monophyletic lines (Miller, 2004).

The combination of derived characters listed above, unique to P. canestrinii and P.
montenegrensis Wwithin Pomatoschistus, suggest their closest common ancestry among the
Pomatoschistus species, but the distinctive coloration of black spots is the only unequivocal
morphological feature that could be used in a formal generic diagnosis, given the range of head
canal variation found within canestrinii. However, one of pigmentation is hardly equitable with
the lateral-line criteria used to define other associated genera. Consequently, while the two
species form an obvious clade within the present limits of Pomatoschistus, the authors concur

with Kovacic (2005) to retain the present generic classification pending further study.

SPECIES IDENTIFICATION

As noted in the generic discussion, P. montenegrensis and P. canestrinii differ from all other
Pomatoschistus species in the features of canal reduction, squamation, coloration, and potential
for colonization of freshwater. P. montenegrensis may be distinguished from P. canestrinii by (i)
the presence of scales only on the axilla, behind the pectoral fin, (ii) occurrence of dark spots
chiefly on the head, most distinct in males; and (iii) consistent loss of the preopercular and

posterior oculoscapular head canals.



DESCRIPTION

Meristics: D1 VI (VI-VII; VI:25, VII:3); D2 1/8-9 (8:9, 9:21); A 1/8 (7-9; 7:5, 8:20, 9:1);
P 16-17 (15-18; both sides: 15:1, 16:24, 17:25, 18:5); vertebrae 30 (29-30; 29:1, 30:8); DP
12210011 (12210011:8, 12211002:1). Holotype: D1 VI, D2 /8, A I/8, P 16.

Morphometrics as Table 1.

Morphology as generic and specific diagnoses, and Fig. 1. Body moderately elongate,
anteriorly robust with slender caudal peduncle; scales present only in lateral axillary patch behind
root of pectoral fin, mostly contiguous but not fully imbricate; angle of jaws to below anterior
pupil; males with first dorsal fin rays to origin of second dorsal fin when depressed, rear tip of
second dorsal and anal fin to not more than half distance to upper and lower origins of caudal fin
respectively; pectoral fin extends posteriorly to below rear end of first dorsal fin; interdorsal
space narrow; pelvic disc rounded, not reaching anus; anterior transverse membrane with smooth
free edge; axial musculature to near rear margin of orbit.

Coloration (preserved; Fig 1): body fawn, with thin vertical dark bands below (i) anterior
and (ii) posterior base of first dorsal fin, (iii) anterior end of second dorsal fin, and (iv)
immediately to rear of second dorsal base; caudal fin base with midline dark marking; head with
scattered small but intense dark spots; first dorsal fin with conspicuous dark blotch on D1 V/VI
interradial membrane, and smaller mark on postdorsal membrane; rest of fin and second dorsal
fin with three oblique more or less dark bands, darkening towards distal margin of second dorsal;
pectoral fin origin with upper oblique dark mark; anal fin and pelvic disc pale or grayish; caudal
fin with three or four dark striae. Limited female material displays paler coloration, fainter dark
spots, and shorter lateral markings, with pale breast, underside of head, and pelvic disc.

Lateral-line system (Fig. 3). As generic diagnosis. Head canals reduced, not more than
anterior oculoscapular canal at best development, ending anteriorly at a single pore A (no pores o)
when this canal extends into the interorbit (three specimens) but otherwise (Fig. 3C) paired
interorbital papillae, p (six); pore «x single (in four specimens) or double (three); preopercular
canal and posterior oculoscapular canals absent.

Rows and number of free neuromast organs (sensory papillae) from holotype (27 + 5.5

mm) and male paratype (28 + 6 mm). Anterior lateral-line innervation: (i) supraorbital: dorsal »n

\
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(5-7); rostral s (2-6); p (2, when interorbital canal absent)(ii) infraorbital: longitudinal row a (4-

9) with two short transverse rows (each 3-5) above row b; transverse rows ¢ with first in two
parts (each 2-3), then three or four rows (3-7), and last row descending posterior and venttral to
row d (12-14); caudal fork on anterior edge of snout 2-5, r (4-5); rostral fork papillae on lateral
preorbital area in two to four rows (3-5 each); (iii) hyomandibular: transverse z (6-11),
longitudinal 7 (30-38); median mandibular 4 (9-15), and d (11-24); ventral mandibular e (43-57);
rostral mandibular f(3-7); ventral opercular of (19-24) and oi (8-9); dorsal opercular os (10-15);
(iv) otic: tra (7-8). Posterior lateral-line innervation: (i) supratemporal: accessory x/ (3-7), x2 (4-
8), g 2-7, m 3-5; (ii) posterior lateral: primary three longitudinal rows /a (3-6) and trunk three
transverse rows as (3-7). In a male, 21.5 + 4.5 mm (NMP6V 80376), lacking all canals, there
were two well-separated papillae along the rear border of each eye, a transverse row of three
papillae in the rear interorbit, and a pair of papillae in the anterior interorbit, immediately behind

the commencement of rows » on the snout.

BIOLOGY

Distribution (Fig. 4). Found in the Moraca river and its tributary, the Zeta, of southern
Montenegro, as well as in Lake Skadar, where the species was collected in a large natural channel
that connects Lake Malo Blato with the main body of Lake Skadar. This distribution corresponds
well with previous records of freshwater gobies identified as Knipowitschia panizzae Verga in
Lake Skadar (Ivanovié, 1973; Marié¢, 1995) and the lower Moraca (Mari¢, 1995). The latter
species may well occur throughout the whole Ohrid-Drim-Skadar system, Vinciguerra (1933)
having noted a freshwater goby in Lake Ohrid, although later authors do not mention gobies from
Ohrid or the River Drim.

Habitat. At the type-locality, P. montenegrensis was caught in the shallows of the Moraca
and in pools remaining in gravel pits after river flooding. The substrate was gravel, covered with
fine sediment and overgrown by dense filamentous algae, within which gobies were concealed.
Current in the shallows was slow, about 0.1 m.s. Non-gobiid fishes in this microhabitat were the
cobitids Barbatula zetensis (Sori¢) and Cobitis ohridana Karaman, cyprinids Barbus rebeli

Koller, Phoxinus phoxinus (L.), Squalius cephalus (L.), Cyprinus carpio L., Gobio gobio (L.),
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Rutilus ohridanus (Karaman), Pseudorasbora parva (Temminck & Schlegel), Carassius auratus

(L.), Alburnus scoranza (Heckel & Kner), Telestes montenigrinus (Vukovic), Pachychilon pictum
(Heckel & Kner), gasterosteid Gasterosteus aculeatus L., blenniid Salaria fluviatilis (Asso), and
a lamprey, Lethenteron zanandreai (Vladykov). As well as P. montenegrensis, another gobiid
was also common and is provisionally identified as Knipowitschia croatica Mrakov¢ié et al.,
using the tentative key to Knipowitschia species provided by Miller (2004). Juveniles of the two
species can be distinguished by the differences in pigmentation shown in Fig. 5. Young P.
montenegrensis have well-spaced, vertical lateral bars, sparse melanophores along the base of the
anal fin, and incipient diagnostic cheek spots in contrast to the more numerous and closer lateral
blotches, anal base melanophores, and denser cheek pigmentation in the Knipowitschia species.

To estimate population density, 12 transects of 13-15 m were taken parallel to the
shoreline, using a hand net of 60 cm width and kick-sampling (as described by Bohlen et al.,
2003). The observed density of gobiids ranged from 310 to 1141 individuals per 100m?, with a
mean of 595. In the field, P. montenegrensis appeared to be more numerous than the
Knipowitschia. At other localities, P. montenegrensis was found in conditions of slow current,
fine sediment, and associated with macrophytes.

Size. Maximum total length among males, 32.5 mm; largest female 27.0 mm. The
smallest male with nuptial coloration is 22.5 + 4.5 mm.

Biology otherwise not investigated in detail.

DISCUSSION

Reconstructing the phylogeny of the P. montenegrensis/P. canestrinii clade is highly
speculative at present (Miller, 2004). Within Pomatoschistus, these species are synapomorphic
with P. bathi Miller, P. microps (Kreyer) and P. fortonesei Miller in lacking a pore @ on the
anterior oculoscapular canal, a pore also missing in Knipowitschia with canals (Miller, 1986). In
sharing a tendency for canal reduction, Miller (2004) suggested that P. canestrinii might be the
sister line to the Knipowitschia species complex of Adriatic, Aegean and Ponto-Caspian
catchments. Following this putative dichotomy, differentiation within the resulting P.

canestrinii/P. montenegrensis stock may well have resulted from the Quaternary hydrographic

N
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events in the Adriatic basin that could also have played a role in the formation of local

freshwater populations of Knipowitschia and those of another gobiid, Padogobius Berg (Bianco
and Miller, 1990). Marine regression during the last (Wiirmian) glaciation led to exposure ‘of the
continental shelf as a fluvio-lacustrine plain southwards to the region of the present middle
Adriatic (Colantoni et al., 1979). Marshy conditions must have promoted the extension of a
euryhaline lagoonal fauna, including P. canestrinii stock, along the coastline of a much shorter
Adriatic basin, where the Meso-Adriatic Depression (Fossa Meso-Adriatica) remained a flooded
basin that may have facilitated the dispersal of euryhaline fishes between catchments that are now
separate (Bianco & Miller, 1990). Subsequent postglacial changes involved a peak freshwater
influx about 13500 years ago, with ensuing sapropel formation, and a marine ingression of the
shelf that culminated in a Holocene maximum at 2000-3000 years ago (Colantoni et al., 1979;
Ariztegui et al., 2000). In the absence of major estuaries on the southern Adriatic, this rise in sea
level and creation of marine conditions in the modern basin might have served to isolate estuarine
and freshwater populations of P. canestrinii from a riverine P. montenegrensis population whose
survival and further differentiation could have been promoted by the formation of the large
Skadar lagoon and the development of a transitional ecosystem facilitating adaptation to fresh
water. However, it should be noted that this scenario is set in present postglacial times and such
allopatric speciation could have been initiated by comparable hydrographic cycles in previous
interglacials.

For Knipowitschia species, Economidis & Miller (1990) suggested that incomplete
squamation might be a derived character indicating an early clade stemming from the Lago Mare
phase of the early Pliocene Mediterranean. However, the occurrence of the same progenetic
features in some P. canestrinii forms and in P. montenegrensis casts some doubt on such scale
reduction as a reliable indicator of common ancestry within Knipowitschia. The likelihood of
homoplasy is further supported by the fact that this condition is also found in unrelated West
Balkanian fishes like cyprinids such as Aulopyge huegeli Heckel, all Phoxinellus Heckel, and
some species of Delminichthys Freyhof et al.(Ladiges & Vogt, 1978; Sori¢ & Banarescu, 1999;
Bogutskaya & Zupancic¢, 2003; Freyhof et al. 2006), so that this ontogenetic change may well
have occurred independently in isolated freshwater teleost stocks, perhaps as a convergent
response to some ionic peculiarity of karstic waters. It might also be significant that brackish and

freshwater populations of Balkanian sand-gobies, represented by the two Pomatoschistus species,
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as well as those of Knipowitschia and Economidichthys, have shared a trend for head canal

reduction, in some cases with complete loss (Miller, 2004).

Recent findings with West Balkanian sand-gobies fully endorse the view of Kottelat
(1997) that the European freshwater fish fauna embraces a diversity belatedly realized and still
requiring much elucidation. In the case of the sand-gobies, comprehensive molecular studies are

urgently needed to address questions of phyletic relationships and evolutionary age.
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Table I. Body proportions in Pomatoschistus montenegrensis sp. nov. from R.
Moraca, Montenegro; values are range and, in parentheses, mean and standard

deviation; n, number of fish.

Sex male males females
n holotype 12 2

SLomm  27.0 20.0-28.0 19.5,22.5
%SL

HI 243 23.4-28.0(26.3,1.6) 23.0,28.9
Hw 12.8 12.7-15.5(13.4,1.1) 11.8,13.4
SN/D1 34.0 34.0-39.4(36.9,1.8) 36.2,38.4
SN/D2 52.6 51.2-56.3(53.9,1.6) 54.3,55.7
SN/AN 503 50.3-58.7(53.7,2.7) 52.6,53.6
SN/A 57.9 54.2-60.6(57.9,2.2) 58.9,58.9
SN/V 29.0 25.8-34.3(29.6,3.1) 29.0,30.7
CP 25.7 23.4-28.5(26.2,1.8) 27.0,28.6
D1b 9.9 9.1-12.9(10.5,1.5) 9.29.8
D2b 20.1 16.0-22.4(18.3,2.4) 15.8,18.2
Ab 17.8 12.0-17.8(14.7,2.3) 13.2,11.3
Cl 20.4 18.1-23.0(20.5,2.0) 21.7,20.8
Pl 21.1 16.0-21.3(19.2,8.0) 19.7,20.8
Vi 214 19.1-22.1(20.9,1.0) 21.7,23.2
Vd 20.4 18.9-21.9(20.1,1.1) 19.7,23.2
Ad 13.8 12.7-16.0(14.6,1.2) 13.2,15.8
CPd 6.7 6.7-9.0 (8.1,0.9) 7.9,8.0
%CP

CPd 28.2 24.3-35.9(31.2,4.2) 29.3,28.1
%HI

SN 22.9 16.3-24.4(21.8,3.0) 27.1,20.6
E 28.6 25.9-31.3(28.7,1.9) 28.6,27.8
PO 48.6 41.8-50.0(47.1,3.0) 45.7,51.6
CHd 28.4 19.4-28.4(22.2,3.4) 21.4,18.6
Hw 45.9-58.2(51.0,5.3) 51.4,46.4

[ 9.2-14.1(11.9,1.8) 12.9,5.2
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CAPTIONS FOR FIGURES

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Pomatoschistus montenegrensis sp. nov. A. Holotype, male, NMP6V 80388, 27.0 + 5.5
mm; B, Paratype, female, NMP6V 80367, 19.5 + 3.5 mm; C, Underside of holotype.

Body squamation in Pomatoschistus montenegrensis, A, left and B, right sides of male
(NMP6V 80368), 25.5 + 5.0 mm. p, pectoral fin removed; and in P. canestrinii, C, male,
32.7 + 7.0 mm, Fiume Tagliamento, Venezia, coll. G. Gandolfi, and D, male, 32.5 + 5.0
mm, Zrmanja River, Croatia, coll. RS; p, pectoral fin removed; 1, ribs; sq, anterior limit of
continuous squamation.

Pomatoschistus montenegrensis. Head lateral-line canal pores (greek letters) and sensory
papillae in (A) dorsal and (B) lateral views of male, 27 + 5.5 mm (NMP6V 80388); (C)
dorsal view of male paratype, 24.0 + 5.0 mm (NMP6V 80380).

(A) Type-localities of Pomatoschistus canestrinii and montenegrensis, and localities for
material noted in text. 1, Venice; 2, Fiume Tagliamento; 3, R. Zrmanja; 4, Split. (B)
Upper Lake Skadar and Rivers Moraca and Zeta, with Golubovci, type-locality of P.
montenegrensis.

Diagrams of main juvenile pigmentation in (A) Pomatoschistus montenegrensis, male,

21.0 + 4.5 mm, and (B) Knipowitscia sp., female, 19.0 + 3.5
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Figure 1.




Figure 2.
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Figure 3.
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Figure 5.
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Abstract. The occurrence of common gudgeon in the River Mora¢a drainage of southern
Montenegro was investigated. Low numbers of specimens were recorded in four out of five
localities investigated on the Zeta River and at a single locality on the lower part of the River
Moraca. Allozyme analysis revealed that the specimens examined belong to the species Gobio
gobio (Linnaeus, 1758). The lower number of lateral line scales in common gudgeon from the
Ohrid-Drim-Skadar system, as compared with other European populations, probably indicates
clinal variability. The results also demonstrate that the subspecies Gobio gobio ohridanus
Karaman, 1924 is not a valid taxon.

Key words: common gudgeon, distribution, taxonomy, Adriatic Sea drainage, Zeta River

Introduction

The common gudgeon, Gobio gobio (Linneaus, 1758), is a species widely distributed in Eu-
rope. A number of subspecies and lower categories of Gobio gobio have been described (K o't -
telat 1997, Bandarescu etal. 1999). Three subspecies have been described from the
hydrological system Ohrid-Drim-Skadar (Adriatic Sea drainage) in the western part of the
Balkan Peninsula: Gobio gobio ohridanus Karaman, 1924 from Ohrid Lake, Gobio gobio
skadarensis Karaman, 1936 from Skadar Lake, and Gobio gobio albanicus Oliva, 1961 from
the River Kirin Albania. Grup¢ée & Dimovski (1975)and Sorié & Ilié (1988)
concluded that all populations from the Ohrid-Drim-Skadar system belong to the subspecies
Gobio gobio ohridanus. Kottelat (1997) included this subspecies in the synonymy of
the species Gobio gobio (Linneaus, 1758). However, Banadrescu etal. (1999) recognised
Gobio gobio ohridanus as one of five valid European subspecies.

G. gobio in Montenegro inhabits both Skadar Lake (Ivanovié 1973) and its tributary,
the Moraca River drainage (M aric 1995). Nevertheless, the details of the distribution of
this species have been inadequate. The River Moraca is the main tributary of Skadar Lake,
which is the largest lake of the Balkan Peninsula, with an area varying between 370 and 600
km? (Beeton 1981). Lakes Skadar and Ohrid and the River Drim, compose the largest
river system (Fig. 1) in the western Balkan zoogeographic region(Bdnarescu 1992), and
drains in to the Adriatic Sea basin. The Moraca River is 99km long but has an area of only
390 ha. The spring of the River Moraca lies at an altitude of 975m a.s.l., while its mouth is
at only 6 m a.s.l. It is a typical karstic Mediterranean river, flowing through limestone and
dolomite bedrock. Discharge fluctuates greatly during the year. Its mean value in Podgorica is

\
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Fig. 1. A map of the Ohrid-Drim-Skadar system. Localities with confirmed occurrence of Gobio gobio are
indicated by numbers.

163 m*s' (Drecun etal. 1985). The River Mora¢a has several tributaries, of which rivers
Zeta, Mrtvica and Cijevna are the most important (Fig. 2). These three rivers are perma-
nent, whereas other inflows often dry out during summer. The largest tributary is the River
Zeta (about 50km long) with a mean discharge in its mouth of 74 m’> s* (Martinovi¢
—Vitanovié &Kalafatié¢ 1995).

The aim of this study is to present the up-to-date information on the distribution of G.
gobio in the Moraca River system and to discuss the taxonomic status of this population.

Materials and Methods

Fishes were caught at 20 localities in the Moraca River system (Fig. 2) by electrofishing and,
at some places, also by hand nets in the summer 2002 and 2003. Three specimens of G. gobio
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Fig. 2. A detailed map of the Moraca River drainage. Full circles indicate sampled localities. The sites with
occurrence of Gobio gobio are numbered. The numbers correspond to numbers in Table 1.

Table 2. Genetic variability at 20 loci in population of the Gobio gobio from the River Zeta (Montenegro) and
rivulet Hand (Czech Republic) (standard errors are given in parentheses)

. Mean Heterozygosity
Locality % of plolylnllorphlc Mean ziell; s/locus expected observed
oci .D. H, H,
River Zeta 10 1.03 (0.18) 0.028 (0.085) 0.033 (0.103)
Rivulet Hand 235 1.50 (0.20) 0.121 (0.052) 0.131 (0.056)
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from the Zeta River were examined for allozyme patterns by electrophoresis. The classical meth-
od (Luskovié etal 1997, Slechtova etal. 2000) on starch gels using liver and muscle
tissue homogenates was used. 14 protein systems by specific enzyme staining were detected. Ba-
sic statistics were performed using Genetix software. The values obtained for the population of
Gobio gobio from the rivulet Han4 (Danube basin, Czech Republic) were used for comparison.

Results

G. gobio occurrence was recorded at five of the 20 localities investigated within the Moraca
River system (Fig.1, No. 1 to 5). This species was not found in the rivers Cijevna, Mrtvica and
Sitnica. In the River Moraca, it was found at only one locality in the lower part of the river.
The single specimen, in this case juvenile, was caught in a pit on the bank formed by gravel
mining. Gudgeon occurred mainly in the Zeta River where the species was caught at four out
of five sites studied, but still in very low numbers. Gudgeon represented from 2 to 8.5 % of all
fishes caught at these localities. In total, 15 specimens were caught in this river (see Table 1),
with total lengths ranging from 48 to 145 mm. Of 12 specimens, in which the number of
scales on the lateral line was counted, seven had 40 and five had 39 scales (mean 39.58). The
main characteristics of the localities where gudgeon occurred, together with the fish species
composition are presented in Table 1.

By specific staining in 14 enzyme protein systems, 20 loci were found. The following
18 loci were monomorphic: LDH-A* (100); LDH- B* (100); sAAT* (100); mAAT-1* (100);
mAAT-2* (100); sMDH-A* (100); sMDH-B* (100); mMDH* (100); PGM-1* (100); mIDHP*
(100); GPI-A* (100); AK* (100); 6PGDH* (100); ADH* (100); MPI*(100); sMDHP-I1* (075);
GPI-2* (175); CK* (120). Heterozygosity was found in two individuals, one having G3PDH-
2* enzyme with alleles 080 and 100, and the other SOD* alleles 072 and 100. Estimates of ob-
served (H ) and expected heterozygosity (H ), percentages of polymorphic loci (P) and allele
numbers per locus (A.D.) at samples from the River Zeta in comparison to samples from the
rivulet Hana (Czech Republic, Morava River basin) are given in the Table 2. All alleles found
in individuals from the River Zeta are also present in Gobio gobio from the Czech Republic
and Slovakia (Slechtové etal. 2005).

Discussion

One of the main factors influencing the distribution of gudgeon in the Moraca River drainage
is most probably the much more diversified substratum, providing more suitable microhabitats
for this species in the Zeta River in comparison with the Moraca River and its other inflows. In
the Zeta, the bed was very variable, even on a local scale, and was composed of stones, gravel
of different sizes, and sand. Aquatic macrophytes were abundant and submerged trunks and
branches of trees, as well as other wooden debris, were plentiful; banks were indented and
undercut. In contrast, the bottom of the Moraca was uniform, with small stones and pebbles.
Finer sediment and vegetation, composed solely of filamentous algae, were found only in the
lowest part of the river below Podgorica.

Several subspecies of Gobio gobio have been described from the Ohrid-Drim-Skadar sys-
tem: Gobio gobio ohridanus Karaman, 1924 from Ohrid Lake, Gobio gobio skadarensis
Karaman, 1936 from Skadar Lake, and Gobio gobio albanicus Oliva, 1961 from the River
Kir in Albania. However, comparative morphological and meristic analyses have shown that
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all gudgeon populations within the Ohrid-Drim-Skadar system are conspecific(Gruple &
Dimovski 1975, Sorié ‘& 11ié 1988). The small differences between populations
within the system do not exceed the range of interpopulation variability and could be caused
by different ecological conditions at each locality (Sorié 1990). According to G r u pce
& Dimovski (1975), Sorié & I1i¢ (1988), and Bandrescu et al. (1999) the
Ohrid-Drim-Skadar system is inhabited by Gobio gobio ohridanus Karaman, 1924. In con-
trast, Vinciguerra (1933) described the specimens from Skadar Lake as identical to the
nominotypical form of Gobio gobio. Kottelat (1997) too did not recognize Gobio gobio
ohridanus to be a valid taxon. The results of our allozyme analyses support the opinion of
Kottelat (1997) that gudgeon from the system Ohrid-Drim-Skadar is not a valid taxon
and that the name Gobio gobio ohridanus is a junior synonym of Gobio gobio gobio (Lin-
naeus, 1758).

The main difference between gudgeon populations from the Ohrid-Drim-Skadar system
and other European sites is the lower number of scales in the lateral line, varying from 33 to
43, with an average of 38-39 (Karaman 1924, 1936, Oliva 1950, 1961, Ivanovi¢
1973,Grupce & Dimovski 1975,Sori¢ & I1i¢ 1988). The number of scales on
the lateral line of gudgeon from Skadar Lake ranged from 33 to 41 (mean 38.5) (Ivanovi¢
1973). The number of scales on the lateral line in specimens from the Moraca River drainage
now studied falls in the range reported for gudgeon populations from the Ohrid-Drim-Skadar
system, although the mean number is slightly higher (39.58).

Lower number of scales in the lateral line of gudgeon from the Ohrid-Drim-Skadar system
in comparison with other European sites (average usually more than40; Banarescu etal.
1999) could be an effect of clinal variability, the southern populations of widespread species
having fewer lateral line scales (Holéik & Jedlicka 1994). Thus, the number of lat-
eral line scales could not be used as a taxonomic criterion in variable species with continuous
distribution such is the case of common gudgeon.

Gudgeon probably reached the Ohrid-Drim-Skadar system from the Danube system by
river capture of those two systems in the area of Kosovo (K araman 1971). River capture
is known to be an important process for dispersion of freshwater fishes(Banarescu 1989,
Economidis & Badndrescu 1991, Durand etal. 1999, Tsigenopoulos
& Berrebi 2000). A Dalmatian route of dispersion (Economidis & Nalbant
1996) is not probable, because Gobio gobio does not occur in rivers of the Dalmatian coast
(Mrakovcié etal. 1995).

Recent distribution of common gudgeon in the eastern and southern Adriatic Sea drainage
is not restricted only to the Ohrid-Drim-Skadar system, as has been stated in the latest revision
of Banarescu etal (1999). This species is distributed more widely in the whole Albanian
ichthyogeographic district (sensu Bianco 1990). It has also been reported in other Albanian
rivers, the Mat (R ak aj 1995), Skumbini(Cake & Miho 1999)and Vjose(Ahnelt &
Elvira 1991) and the occurrence of G. gobio in these rivers was confirmed in summer 2004
(Sand a,unpublished data). Taxonomic status of Albanian populations and their relationships
to populations from the Ohrid-Drim-Skadar are under investigation at the present time.
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In this paper, we report on the distribution, habitat, population structure and conservation
needs of Cobitis ohridana and Barbatula zetensis in the basin of the River Mora¢a in
Montenegro. Our data show both species to be mainly distributed in the lower stretch of the
main river and some tributaries in lowland habitats. Cobitis ohridana preferred more shallow
water with a higher abundance of filamentous algae, while Barbatula zetensis was more
numerous in slightly deeper water with more stones as a bottom substrate. Slight differences
in the habitat preference were also observed between juveniles and adults in both species.
Although both species are abundant in suited habitat, they have a small distribution area in the
Moraca basin due to the natural rarity of the habitat. According to our data, they are not
endangered.

Key words: Balitoridae, Cobitidae, Mediterranean, conservation, habitat preferences,
outecology.
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The River Moraca is the main tributary of Lake
Skadar, together with the Drim River and Lake
Ohrid forming one of the major water basins in the
northern Mediterranean (BIANCO 1990). This in-
dependent basin is well known to house several en-
demic fish species and to have a unique ichthyocoe-
wsis (MARIC 1995; SORIC 1990). From the
Morata-Skadar system, three species of loach fish
were listed, namely Cobitis ohridana KARAMAN,
Barbatula sturanyi (STEINDACHNER) and B. ze-
tensis (SORIC), but little information about these
fishes is available (MARIC 1995). The former two
species were originally described from Lake Ohrid
ad were later assumed to occur in the whole
Drim-Skadar-Ohrid system, while B. zetensis was

described from the Zeta River, the main tributary
of the River Moraca. While working on a project
on the situation of freshwater fishes in the Moraca
basin in Montenegro, we had the opportunity to in-
vestigate the distribution, habitat, population
structure and conservation needs of loaches in the
Moraca basin.

Material and Methods

Fishes were caught at 12 localities in the Moraca
basin using a portable electroshocker (500 V, 4 A,
pulsed D.C.) and a hand net of 60 cm width (4 mm
mesh size). Upon occurrence, loaches were counted
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Fig. 1. Map of the River Moraga system in Montenegro with the sampled localities

and measured to the nearest mm TL. In adult speci-
mens of C. ohridana the sex was determined by
checking the presence of a lamina circularis on the
base of the second pectoral fin ray. Specimens of
C. ohridana smaller than 38 mm total length (the
minimum length for the occurrence of a lamina cir-
cularis) were taken as juvenile. In B. zefensis,
specimens of the first age class (27-49 mm total
length) were considered as juvenile. The habitat
was characterized by the following parameters:

river width, river depth, type of bottom substrate,
current speed and type of vegetation present.

For a finer analysis of the habitat of the loaches,
12 transects of hand net catching were carried out
in the shallow parts of the river section at locality
8. Locality 8 was most suitable for such a quantita-
tive investigation because (I) both loach species
occurred here, (II) population densities were high
enough to obtain a sufficient amount of fish, and
(III) habitat diversity was large enough to promote
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a habitat choice by the fish. The transects were
straight, 13 to 15 m long, parallel to the shoreline
and ensured a quantitative catch of occurring
loaches. Each four transects were arranged parallel
to each other in different water depth and distance
from the shore. In total, three groups of replicates
were carried out. For each transect, the environ-
mental parameters depth, distance from shore, bot-
tom substrate and vegetation were recorded.
Pearson correlation coefficient was used to ana-
lyse the relationship between environmental pa-
rameters and loaches abundance.

The loaches caught in locality 8 were used for an
analysis of length-frequencies, length-weight rela-
tionship and for calculation of the von-Bertalanftfy
growth model. The age of each specimen was de-
termined from body scales. For this, scales from
the right body side under the dorsal fin were
scratched from the fish, distributed on an objective
slide in a drop of ethanol and after drying embed-
ded in DPX mount under a cover glass. The
number of annuli rings was estimated at magnifi-
cation 40 x.

Results

. The authors found B. zetensis only in the lower
~ and middle stretch of the River Moraca and in the
Zeta River, but not in other tributaries of the River
Morac¢a (Fig. 1). In contrast, C. ohridana was pres-
ent not only in the lower Moraca but also in two of
its tributaries, and a tributary of the Zeta River.
The habitat parameters of the localities with occur-
rence of loaches and the co-occurring fish species
are given in Table 1. Most specimens of B. zetensis
were caught in less vegetated area with the highest
current speed and most gravel at the bottom, while
C. ohridana was most common in shallow waters
with a dense growth of filamentous algae. In both
species, there was a tendency for the adult fish to
occur in deeper water than the juveniles.

In the analysis of the microhabitat in locality 8,
the den51ty of C. ohridana ranged from 11 to 449
Ind/100 m?, while the density of B. zetensis varied
between O and 295 Ind/100 m? (Table 2). No sig-
nificant correlation between the abundance of
B. zetensis and any habitat parameter was found
(Table 3). On the other hand, the abundance of
C.ohridana was significantly correlated to all four
analysed habitat parameters.

In locality 8, the largest female C. ohridana
measured 75 mm of total length, the largest male
46 mm (Fig. 2). The maximum age observed for
females was 3.5 years; for the oldest male it was
15 years. According to the von-Bertalanffy
model, the theoretical maximum length of females
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is 89.5 mm. Males can reach sexual maturity (pres-
ence of Canestrini’s scale) at a minimum length of
38 mm. In locality 4, slightly larger specimens
than in locality 8 were caught, the largest female
measured 83 mm, the largest male 66 mm (data not
shown). The overall sex ratio (combining speci-
mens from all localities) was 1 male: 2.8 females.
The largest specimen of B. zetensis had a length of
84 mm TL (Fig. 3). The theoretical maximum
length of this population was estimated to be 117 mm.

Discussion

In our investigation we found B. zetensis and C.

ohridana in the Moraca system, but failed to find
B. sturanyi. This is most likely due to the very re-
cent description of B. zetensis (SORIC 2000) and
general difficulties with the taxonomic agreement
in loaches. Since it seems unlikely that one species
of Barbatula recently replaced another in all sam-
pled localities, we tentatively consider former rec-
ords of Barbatulato refer to B. zetensis. Within the
Morada system, records of Barbatula came from
the lower course of the River Moraca, its main
tributary, the Zeta River, and Lake Skadar (MARIC
1995; SORIC 1990).
C. ohrzdana was originally described from Lake
Ohrid and later assumed to be distributed through
out the whole Skadar-Drim-Ohrid system. Similar
to B. zetensis, it was recorded within the Moraca
system from the lower course of the River Moraca,
its main tributary, the Zeta River, and Lake Skadar
(MARIC 1995; SORIC 1990).

Both species were mainly found in localities with
lowland characteristics. These localities strongly
contrasted with the cold-mountainous character of
the localities in the upper stretch of the Moraca and
its tributaries. Most of the Moraca basin is a typical
salmonid habltat with very high current velocity
(upto2.5ms h, cold water (max. 17°C) and a
gravel to rocky bottom. That is why we assume the
distribution of habitat to be responsible for the ob-
served pattern of occurrence of C. ohridana and B.
zetensis in the River Moraca basin. Therefore, the
distribution of both species seems to represent a
natural situation.

C. ohridana was more closely bound to the low-
land habitats than B. zetensis, as C. ohridana did
not occur in localities without a sand fraction in the
bottom substrate and submerged vegetation. Simi-
lar habitat requirements were reported for other
Cobitis species (RITTERBUSCH & BOHLEN 2000;
SLAVIK ef al. 2000). In contrast, the habitat re-
quirements of B. zetensis include a gravel fraction,
but not necessarily vegetation. Due to these gen-
eral differences in habitat between the two loach
species, little interspecific competition is to be ex-
pected. The broadness of the correlation between
abundance and habitat parameter in C. ohridana
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Table 1

Habitat characteristics and a list of occurring fish species in nine localities in the Moraca
system with occurrence of loaches. The numbers of the localities correspond to the num-

bers in Figure 1

.. | Date of | Width and Bottom Current . . .
Description|, . cting  depth substrate speed Vegetation Fish species found
Loc. 1: Rapids and main Alburnoides bipunctatus,
mainstream Jul Qﬁﬁlﬁt 40m rim with stones shrz)ﬂl ows ) Barbatula zetensis, Barbus
Moraca 5002 Is up to 2 and rocks, about No vegetation | rebeli, Phoxinus phoxinus,
at 800 S up shallows with 04ms" Salaria fluviatilis, Salmo
Smokovac eep gravel ) spec., Telestes montenegrinus
Dense
About 10 m p : submerse
Loc. 2: : Silt bottom with :
ol Jul width, About vegetation .. . .
IS{l.tmca 5002 upto 1 m sigsgnd few 025ms’ | covered by Cobitis ohridana, Squalius sp.
tver deep g filamentous
algae
Scattered
Loc. 3: Jul Q?&gt 20m Silt bottom with About submerse Barbus rebeli, Cobitis
Susice River| 2002 up to 1.8 m sand and few 025ms! | vegetation and| ohridana, Squalius sp.,
dge ) gravel ) floating leaves| Pomatoschistus canestrinii
p of Nymphea
Anguilla anguilla, Barbatula
zetensis, Barbus rebeli,
Loc. 4: About 15 m Gasterosteus gymnurus,
River Zeta | September] width, g&téom g?{lﬂy About Moss on some| Gobio gobio, unidentified
under 2002 upto3m ston Y, partly 0.5ms" stones Ammocoetes larvae, Squalius sp.,
Glava Zete deep Yy Pachychilon pictum, Phoxinus|
phoxinus, Salmo sp., Telestes
montenegrinus
Loc. 5: Q?cﬁlﬁt 40m Eg?l\Sistﬁx;(tjorr?:sm Dense Barbatula zetensis (no
mainstream | September po ols and rocks, About | filamentous regular collecting point,
Moraca | 2002 Up t0 2.5 m shallows with 0.5ms algae on the | therefore no other fishes
at Podgorica dg ep ’ gravel gravel caught here)

. . . Barbatula zetensis, Barbus
Loc. & About40m | Rapids and main Dense rebeli, Cobitis ohridana,
Moraca g(e)%tgmber wxd{h, and rocks, ngout N ﬁllamento?ls) gast?(osteus rg}nuzzfls,
below 800 s up to shallows with oms algae on the qualius SE., Pachychilon
Podgorica ,5 m deep ravel gravel pictum, Phoxinus phoxinus,

g g Telestes montenegrinus
. Cobitis ohridana, Carassius
Iedfoﬂcﬁgr;t Jul QP&%‘ 20m Silt bottom with About Scare to dense| ‘gibelio’, Squalius sp.,
p d and few out stands of omatoschistus canestrinii
of lake 2002 upto3m san 0.5ms ; ’
Malo Blato dee gravel Pomatogeton | Rhodeus amarus, Rutilus
p ohridanus, Salaria fluviatilis
Barbatula zetensis, Barbus
Loc. 8: About 40 m In Scattered to rcebe’{g, COb”r's ohridana,
mainstream Jul Wld-th% Silt bottom with shallo»\f‘ dense a’;térrlgjthspw;nnurus
Morata 2002 main rim sand and gravel 0.1ms", | filamentous Squalius sp., omatoschistus |
at upto2m in mairy rim algae on the . p
Golubovect dee 0.6ms bottom canestrinit, Phoxinus
p : phoxinus, Rutilus ohridanus,
Salaria fluviatilis
Alburnus scoganza,bB;zrbatuIa
zetensis, Barbus rebeli,
Loc. 9: Ab&)l}l}t 100 m rﬁ I gcattered to Cogitlis ohéidana, Carassius
mainstream width, . : shallow. ense ‘gibelio’, Gasterosteus
Moraca gg%tgmber main rim SS;}‘tdng[ltgmrxlet? 0.1 m_s'F,A filamentous ?mnums, Squalius sp.,
at ) up to 3 m & in main rim algae on the nipowitschia sp.,
Golubovei deep 0.6ms bottom Pachychilon pictum,

Pseudorasbora parva, Rutilus sp.,
Telestes montenegrinus
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Table 2
Environmental parameters and abundance of loaches on locality 8 (Moraca at Golubovci)
Distance Thickness | Coverage | Abundance | Abundance
T]rlflrrrlli)eecrt L%gl th from shore l?gglt)h of algae | by algae |C. ohridang| Barbatulg
(m) layer f(’cm) (%% (Ind/100m®)|(Ind/100m*)
Al 15 2.5 15 4 100 67 11
A2 15 5.0 35 4 60 22 67
A3 15 1.5 50 2 70 67 11
A4 15 12.0 80 2 35 11 11
Bl 14 2.5 15 10 100 250 0
B2 14 5.0 27 9 100 238 48
B3 14 7.5 40 3 50 48 202
B4 14 10.0 80 2 40 24 12
Cl 13 0.5 13 13 100 449 0
C2 13 5.0 32 10 100 218 295
C3 13 7.0 50 2 25 77 167
C4 13 10.0 70 2 25 103 128
A 30
n =147
25 A
> 20 A
1)
c
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3 151
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Fig. 2. Population structure of C. ohridana at locality 8 (main Moraga at Golubovci). (A) length-frequency distribution; black
bars indicate juvenile and female fish, white bars indicate males, (B) von-Bertalanffy model of growth; black dots indicate the
observed values, white dot the estimated values.
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Fig. 3. Population structure of B. zetensis at locality 8 (main Moraca at Golubovci). 3] ) length-frequency distribution, (B)
von-Bertalanffy model of growth; black dots indicate the observed values, white dot the estimated values.

(Table 3) can be explained by the natural depend-  low, densely vegetated areas with a sand fraction
ence among habitat parameters like current speed  in the bottom substrate and low current speed.
and bottom substrate. Nevertheless, it became evi-

dent that C. ohridana was more abundant in shal- Juvenile fish made up a major part of the popula-

tion of both species, which indicates a successful

Table 3

Pearson correlation coefficients for abundance of loaches and environmental parameters at
locality 8 (Moraca at Golubovci)

Abundance |Distance from shore| Depth |Thickness of algae layer| Coverage by algae

C. ohridana -0.71° -0.64" 0.93° 0.67
B. zetensis 0.13 0.03 -0.01 -0.16

' P<0.05
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recruitment in the locality. Specimens of three (C.
ohridana) or two (B. zetensis) age classes were
present, therefore the population structure does not
suffer from a lack of age classes, which in Cobitis
was shown to be connected to disturbances in the
suitability of the habitat (RITTERBUSCH & BOH-
LEN 2000). The presence of several age classesina
pyramidal pattern of frequency (with the youngest
age class as the most frequent) is generally taken as
an indicator for an undisturbed long-term dynam-
ics of fish populations (JOHNSON 1994). Growth is
similar as reported for populations of related spe-
cies (MARCONATO & RASOTTO 1989; SLAVIK &
RAB 1995). In contrast, CRIVELLI and LEE (2000)
reported an annual, rapidly growing population of
Cobitis meridionalis from Lake Prespa. In com-
parison to the findings in other populations of Co-
bitis, this conclusion is rather outstanding and may
have been affected by difficulties to estimate the
age of C. meridionalis together with a disappear-
ance of the species from shallow waters during
winter. Such seasonal migratory behaviour was
described from Lake Miiggelsee in Germany (RIT-
TERBUSCH & BOHLEN 2000). In the Moraca basin,
the sex ratio of C. ohridana was slightly biased to-
wards the females. This is a character that may be
caused by a variety of reasons (BOHLEN & RIT-
TERBUSCH 2000). At present, we cannot decide
whether the shift in sex ratio was caused by eco-
logical or genetic reasons; further studies to clarify
this phenomenon will be undertaken.

Looking on the state of the populations of C. oh-
ridana and B. zetensis in the light of conservation,
the observations from this study have to be looked
on in a more general pattern. The distribution of
both loach species in the Moraca basin goes to-
gether with the distribution of suitable lowland
habitat. Once a locality has a suitable habitat of
considerable size, both species are abundant and
show a natural population structure, but due to the
natural rarity of suitable habitat, they have a small
distribution area in the Moraca basin. Both species
were most abundant in the lower part of the River
Moraca. In other localities, only a few specimens
were found. This distribution pattern represents
the natural situation. Since there is no evidence for
a reduction of area of occurrence or population
number and since reproduction takes place regu-
larly and abundance was locally high, C. ohridana
and B. zetensis at present do not meet any criterion
of threat (IUNC 2000). However, these fish highly
depend on the presence of suitable habitat. Once
the habitat changes, the loaches will disappear.
Two of the five localities that contained loaches
were obviously under strong negative impact by
human activity: The Sitnica River (Point 2 in
Fig. 1) is canalised and highly polluted by rubbish
and organic wastewater. Only very few fish were
caught in this locality. The River Moraca below
the city of Podgorice, the capital of Montenegro,
with 150000 inhabitants, is strongly affected by
agricultural, municipal and industrial wastewater
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(MARIC 1995). At our sampling localities 8 and 9
at Golubovci (Points 8 and 9 in Fig. 1), intense
gravel digging destroyed natural shore vegetation
and disturbed the habitat by increasing turbidity
and sedimentation. Such massive habitat altera-
tions may easily affect the occurring fishes. Fur-
ther more, B. zetensis seems to be endemic to the
Moraga-Skadar system and more restricted in dis-
tribution than C. ohridana. Therefore, any altera-
tions that make part of the inhabited area less
suitable may easily threaten this species. The only
conclusion can be to try to keep the habitats in their
most natural stage to ensure a further maintenance
of B. zetensis, C. ohridana and other fish species in
the Moraca system.
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Abstract

In July 2004 and 2006, tributaries of the River Neretva and surrounding karstic fields (polje)
in Bosnia and Herzegovina were sampled, and new data on spined loaches (Cobitis) and
accompanying freshwater fish fauna gathered. Spined loaches were found in the River
Bregava and Hutovo blato wetland, which are directly connected to the River Neretva, in the
River Trebisnjica in Popovo polje, in Lake Krenica and the River Matica in Imotsko polje,
and in the River LiStica drainage in Mostarsko blato. However, Cobitis were not found in
karstic fields situated more westward (Livanjsko polje, Duvanjsko p., Kupresko p. and
Glamoc¢ko p.), nor in Kkarstic fields situated northward from the River TrebiSnjica
(Nevesinjsko polje, Fatni¢ko p., Dabarsko p. and Gatacko p.). Neither were they found in the
River TrebiZat, which lies closer to the River Neretva than does Imotsko polje. Based on
morphological and molecular characters, spined loaches inhabiting the rivers Trebi3njica and
Bregava, and Hutovo blato were identified as Cobitis narentana Karaman, 1928, while
specimens from Imotsko polje and Mostarsko blato were classified as Cobitis sp. Until now, a
single species of spined loach, C. narentana, had been recorded from the lowermost part of
the River Neretva basin. Our new findings suggest that the species diversity of the spined
loaches in the Neretva basin in Bosnia and Herzegovina might be underestimated and that a

detailed taxonomic study is required to determine the Cobitis diversity in this area.

key words: Cobitis, Adriatic Sea basin, conservation, diversity



Introduction

Spined loaches (Cobitidae) comprise a large family of cypriniform fishes inhabiting
Eurasia and northern Morocco in Africa (Nalbant et al. 2001). These freshwater fishes are
typical bottom burrowing dwellers (Slavik & Rab 1996). Due to this habit and the fact that
they have no commercial value, they are easily overlooked. Thus, knowledge of the
distribution of cobitid fishes is still insufficient in many areas of their range. In particular,
data on their distribution in Bosnia and Herzegovina are very scarce. There are only old or
general notes from the Danube drainage (Zaplata & Taler 1933, Karaman 1963, Vukovic¢
1977) and a very general note from the River Neretva drainage, which belongs to the Adriatic
Sea watershed (Vukovi¢ 1977). The Neretva drainage in Bosnia and Herzegovina deserves
special attention, as this basin is well known for a high degree of endemism of freshwater
fishes (Mrakov¢ic et al. 1995, Banarescu & Herzig-Straschil 1998, Bogutskaya & Zupanci¢
1999, Zupanci¢ & Bogutskaya 2002). It is noteworthy that several new fish species have been
described from this drainage during the last decade (Mrakov¢ic¢ et al. 1996, Bogutskaya &
Zupancic 2003, Kovaci¢ 2005).

Cobitis narentana Karaman, 1928 is the only Cobitis species that has been mentioned
from the Neretva drainage (Vukovié¢ 1977, Mrakov¢€ic et al. 1995, 2000), and exact data on
distribution of Cobitis populations are recorded only for the lowermost part of this drainage in
Croatia (Schneider et al. 2000). Although Vukovi¢ (1977) considered the lower Neretva in
Bosnia and Herzegovina as a distribution area for loaches, they have never been reported here
(Kosori¢ & Vukovi¢ 1966, Aganovi¢ 1969, Kosori¢ 1974, 1977, 1978, Kosori¢ et al. 1989).

The taxonomy of spined loaches in the wider Adriatic Sea drainage is also
insufficiently known. In areas adjacent to the Neretva drainage, Cobitis dalmatina Karaman,
1928 occurs in the River Cetina (Mrakov¢i¢ et al. 2000) and Cobitis ohridana Karaman, 1928

in the Ohrid-Drin-Skadar system (Bohlen et al. 2003). Recently, new Cobitis mtDNA lineages

)



were identified in waters tha}t ultimately drain into the Adriatic Sea, in isolated karstic fields
in the vicinity of the Neretva drainage and in northern Dalmatia (Buj et al. this volume,
Perdices et al. submitted). It is likely that the taxonomic diversity of Cobitis in the Neretva
drainage, or maybe in the whole Dalmatian ichthyological district as defined by Bianco
(1990), is underestimated.

The aims of this study were therefore to provide new data on the distribution of
Cobitis in the River Neretva drainage in particular, and in related hydrological systems in
Bosnia and Herzegovina, and to discuss their taxonomic relationships with other populations

of Cobitis from surrounding areas.

Material and methods

In July 2004 and 2006, field research was conducted in the River Neretva basin and
surrounding karstic fields in Bosnia and Herzegovina (see Fig. 1). Portable engine or battery
electrofishing gear and, where suitable, a 10 m long seine net, with mesh size of 10 mm, were
used. Specimens were individually tagged and preserved in five per cent formaldehyde, and a
small piece of tissue was preserved in ethanol. Voucher specimens were deposited in the
Museo Nacional de Ciencias Naturales in Madrid, Spain, and in the National Museum in
Prague, Czech Republic. Geographic coordinates were measured with a Garmin eTrex
personal navigator. In some localities, pH, temperature and conductivity were measured with

a Combo HI-98130 multimeter (Hanna Instruments).

Results
In all, 30 localities were sampled in southern Bosnia and Herzegovina (Fig. 1). Cobitis
specimens were found only in eight localities, of which two (River Bregava and Hutovo

blato) are connected directly with the River Neretva, while other localities represented



isolated drainages in karstic fields (local name polje): River Trebi$njica in Popovo polje, Lake
Krenica and River Matica in Imotsko polje, and River Listica and channels in Mostarsko
blato. A basic description of the sample locations is reported in Table 1. In general, Cobitis
was much more abundant in places with a soft bottom and low or no water current (Lake
Krenica, Hutovo blato, Trebisnjica near Ravno, Mostarsko blato) than in flowing water with a
hard bottom (River Matica, Trebi$njica at Dobromani, Bregava), where only very small
numbers or a single specimen was recorded (see Table 1).

Identification of Cobitis specimens, based on morphology and coloration patterns, was
difficult. Specimens from Rivers Bregava and Trebisnjica and Hutovo blato with a robust
body, a short head with a steeply inclined anterior, overall intensive coloration, and a
conspicuous black spot in the upper part of the caudal fin base were preliminary identified as
Cobitis narentana (its type locality is River Neretva near Metkovi¢). Those from Imotsko
polje and Mostarsko blato with a rather slender body, elongated head, overall less intensive
coloration and a less intense dark spot (sometimes even absent) in the upper part of the caudal

fin base, were preliminarily classified as Cobitis sp.

Discussion

The distribution of Cobitis is documented here for tributaries of the River Neretva and
surrounding karstic fields in Bosnia and Herzegovina (Fig. 1), from where spined loaches
have never previously been reported (Kosori¢ & Vukovi¢ 1966, Aganovi¢ 1969, Kosorié
1974, 1977, 1978, Kosori¢ et al. 1989). Their existence here highlights the issue of their
correct taxonomic classification and their phylogenetic relationships, particularly as some of
the Cobitis populations investigated in this study are isolated in karstic fields.

Recent molecular analysis of these Cobitis populations has revealed that they do not

form a monophyletic clade, but instead represent two distinct mitochondrial groups (C.

A



narentana and Cobitis sp. A\) phylogenetically related to the Adriatic species C. dalmatina
and Cobitis bilineata Canestrini, 1866 (Perdices et al. submitted). Nevertheless, all taxa
belong to the Adriatic spined loach lineage as defined by Bohlen et al. (2006). Furthermore, a
recent study on the Croatian Cobitis populations from the Neretva drainage, including
specimens from the karstic field Jezero, shows that the Croatian populations also do not form
a monophyletic group (Byj et al. this volume). Therefore, it seems that the Cobitis diversity in
the Neretva basin is probably underestimated and further detailed taxonomic research is
needed to resolve this issue.

Another important issue is the conservation status of the Cobitis taxa in the studied
area. Although from the data obtained it is not possible to make definitive conclusions, some
facts are remarkable. Firstly, all sampled populations inhabit relatively small areas with very
rare suitable habitats. For example, most of the River Trebi$njica is canalised, with no cover
and with minimum sediment. In this river, C. narentana was abundant only under the bridge
near Ravno, where the water was almost stagnant and with a layer of fine sediment covered
by filamentous algae (see Table 1). In Mostarsko blato, Cobitis inhabits the main stream
(River Listica), as well as minor channels. These channels can completely dry out during
summer, while the habitats with fine sediment in the main river are also probably changeable,
depending on flooding regime. Variability in the distribution of Cobitis is here documented by
the fact that in the same place in this river, where Cobitis sp. was abundant in July 2004, not a
single specimen was found in July 2006 (see Table 1). In Imotsko polje, Cobitis sp. was found
in higher numbers only in the shallow part of the small Lake Krenica (5.8 ha, max. depth
78 m), while in the River Matica only a single specimen was found. This river generally does
not provide suitable habitats for spined loaches, as it is quite fast flowing, with a hard bottom

and cold water. Surprisingly, Cobitis was found in the upper part of the River Bregava, in



habitats more suitable for salmonids. The best conditions for Cobitis exist in Hutovo blato, a
large wetland with numerous suitable habitats.

Most of the populations of spined loaches sampled here should be treated as
vulnerable due to their limited area of distribution and fragmentation of their habitat. Detailed
research is necessary to obtain precise estimates of their population sizes, life histories and

biology.
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Fig. 1. Distribution of Cobitis in the River Neretva drainage, Bosnia and Herzegovina.

A indicates place where Cobitis was recorded; numbers correspond to those of localities in
Table 1. © indicates place with no Cobitis caught. Dotted lines delimit independent karstic
fields (a, Livanjsko polje; b, Glamoc¢ko polje; ¢, Kupresko polje; d, Duvanjsko polje; e,
Imotsko polje; f, Mostarsko blato; g, Nevesinjsko polje; A, Gatacko polje; i, Dabarsko polje; j,

Fatni¢ko polje; k, Popovo polje; I, Jezero polje).
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Abstract

Between 2003 and 2006, almost 80 localities in all main hydrological systems in Albania
were sampled and data on the distribution of loach fishes gathered. The spined loach Cobitis
ohridana Karaman, 1928 was found to be a common species in Albania, occurring in most of
its river systems, from the Ohrid-Drin-Shkodra system in the east and north to the River Vjosé
basin in the south. Cobitis meridionalis Karaman, 1924 occurs in Lake Prespa, while a spined
loach with mtDNA of Cobitis sensu stricto origin is present at least in the Ohrid-Drin-
Shkodra system. The most common stone loach in Albania was found to be Oxynoemacheilus
pindus (Economidis, 2005). It was caught in the basins of the rivers Vjos¢, Seman, Shkumbin

and Erzen. Barbatula sturanyi (Steindachner, 1892) was recorded in the River Black Drin.

Key words: Cobitis ohridana, Cobitis meridionalis, Oxynoemacheilus pindus, Barbatula

sturanyi, cytochrome b, phylogenetic relationships

Introduction

The Mediterranean freshwater ichthyofauna consists of numerous endemic species
with a restricted area of distribution (Crivelli & Maitland 1995). Based on their distribution,
especially that of cyprinids, the Mediterranean catchments may be divided into twelve
ichthyological districts (Bianco 1990). The district that includes Albania is one of Europe’s
least studied and probably least known in respect of fish distribution, taxonomy and
evolutionary relationships.

There are several main, contemporarily independent, river and lake systems in Albania
(Fig. 1, 3). Listed from north to south they are the Ohrid-Drin-Shkodra system (including

River Buna), rivers Mat, Ishém, Erzen, Shkumbin, Seman (with its two large tributaries, the



Devoll and Osum) and Vjosé (River Aoos in Greece), the area around Butrint Lagoon (rivers
Bistrica and Pavllo) and Lake Prespa (connected underground with Lake Ohrid (Amataj et al.
2007)), all of which drain eventually into the Adriatic Sea. There are also other short rivers
flowing directly into the Adriatic. Only a very small area in the northernmost part of Albania
(in the mountains Bjeshkét e Namuna; Prokletije in Slavic) belongs to the Danube basin (Dill
1993).

The Ohrid-Drin-Shkodra system is composed of large lakes Shkodra and Ohrid, which
are, since, connected via the River Drin, the largest river in Albania. This river is formed by
the confluence of two tributaries, the Black Drin and White Drin. It has the most constant
discharge of all Albanian rivers (Pano 1985). Discharge of all other rivers is highly seasonally
variable, being sometimes over ten times smaller in summer than in winter. The beds of the
main rivers are usually very wide, as a great amount of gravel and pebbles is deposited around
the flow itself (Dill 1993).

Very little is known of the distribution of loach fishes (Cobitidae, Nemacheilidae) in
Albania. Poljakov et al. (1958) reported the presence of Cobitis taenia meridionalis Karaman,
1924 in Lake Prespa, C. t. ohridana Karaman, 1928 in Lake Ohrid, C. t. dalmatica Karaman,
1928 in Lake Shkodra and Nemachilus barbatulus sturanyi Steindachner, 1892 in Lake Ohrid.
Rakaj (1995) mentioned occurrence in Albania of Misgurnus fossilis (Linnaeus, 1758),
Cobitis aurata balcanica Karaman, 1922, Cobitis taenia taenia Linnaeus, 1758, C. t.
ohridana and Nemachilus barbatulus (Linnaeus, 1758). All of the samples described in Rakaj
(1995), apart from C. t. ohridana, came from rivers or lakes in the vicinity of Tirana.
Furthermore, the limited knowledge of Albanian freshwater fishes is highlighted by recent
descriptions of new species from adjacent countries (Bianco & Kottelat 2005, Economidis

-~ 2005).



The aims of this paper are to update the information contained in Poljakov et al.
(1958) and in Rakaj (1995), to investigate more fully the distributions of loaches (Cobitidae,
Nemacheilidae) in Albania and research for the first time genetic diversity and phylogenetic

relationships of C. ohridana.

Material and methods

In the summers between 2003 and 2006, a sampling expedition of all the main
drainages in Albania was conducted. Nearly 80 localities were sampled. For catching fish,
portable engine or battery electrofishing gear was used. Fish were identified by comparing
them with published descriptions (Ivanovi¢ 1973, Grupée & Dimovski 1976, Sori¢, 2000),
and using the provisional keys in Economidis & Nalbant (1996) and Economidis (2005).
Small pieces of fin tissue were preserved in 96% ethanol for DNA analysis, while voucher
specimens were labelled, preserved in five per cent formaldehyde and deposited in the
National Museum in Prague (Czech Republic).

To reveal the phylogenetic relationships of the Cobitis populations from the studied
region, cytochrome b was analysed in one to three individuals per river system. In all, 19
specimens from ten locations were analysed. DNA was extracted from fin tissue using
JETQUICK Tissue DNA Spin Kit (GENOMED) following manufacturer’s instructions. The
amplification primers that were used were GluF and ThrR (Machordom & Doadrio 2001).
PCR reactions were performed in a final volume of 25 pl containing 1-2 pl DNA, 0.5 uM of
each primer, 0.2 mM of each dNTP, 1.5mM MgCl,, 1U Taq DNA polymerase
(SEGENETIC), corresponding buffer and ddH,O. The protocol for amplification was as
follows: initial incubation of 180 s at 94°C, 35 cycles of 45 s at 94°C, 90 s at 48°C and 105 s
at 72°C, and a seven-minute final extension at 72°C. PCR products were purified using

ethanol precipitation. Sequencing was carried out by the Macrogen Service Centre (Seoul,



South Korea) with the use of internal primers H-COB_cyt638 and L-Cyp 425 (Buj et al., this
volume).

Sequences were aligned manually and revised in BioEdit (Biological sequence
alignment editor v.5.0.9). The geographical origins of the samples and GenBank accession
numbers are summarized in Table 1. In order to investigate the phylogenetic relationships of
sampled populations, comparative sequences were downloaded from the GenBank (Cobitis
zanandreai AF263089, AY191562; Cobitis elongata AF263069; Cobitis elongatoides
AF263082, AF263081, AY191567; Cobitis taenia AY191565, AF263078; Cobitis ohridana
AY191564, AY191563; Cobitis meridionalis AF263084; Cobitis strumicae DQ217373,
AY191578; Cobitis vardarensis AY191570, AY191569, AY191568; Cobitis bilineata
AF263090; Cobitis hellenica AY191583, AY191582; Cobitis trichonica AF263086,
AF263085; Cobitis dalmatina EF605302, EF605303; Cobitis narentana EF605315,
EF605316). Sabanejewia balcanica (GenBank Accession No. EF447289) was used as the
outgroup. Prior to analysing the sequence data, the best fitting model of nucleotide
substitution was assigned using Modeltest 3.06 (Posada & Crandall 1998). Under Akaike
information criterion (AIC), the general time reversible model with gamma distribution of rate
heterogeneity and proportion of invariable sites (GTR+I+G) was selected. Two different
approaches were used: neighbour-joining (NJ) algorithm and Bayesian inference (BI). The NJ
trees were constructed in PAUP* v. 4.0b10 (Swofford 2002) with parameter settings as
estimated by Modeltest. Statistical support for branching nodes was estimated using 1,000
bootstrap replications. A Bayesian tree was constructed using MrBayes v. 3.0 (Huelsenbeck &
Ronquist 2001). Six Monte Carlo Markov Chains were run simultaneously for 1,000,000
generations with sampling frequency of 100. Likelihood scores reached stability after about

30,000 generations. The corresponding trees were discarded as burn-in and the remaining



trees were used to construct a 50 per cent majority-rule consensus tree. The posterior

probabilities were used to indicate the branch supports in the final tree.

Results and discussion

Two species of genus Cobitis (Cobitidae), one of genus Barbatula and one of genus
Oxynoemacheilus (Nemacheilidae) were found in Albania. The most common and widespread
species of Cobitis was found to be Cobitis ohridana, a monocanestrinia species. It was found
in most of the sampled rivers and lakes (Fig. 1). It inhabits places with slow water current and
fine sediment. In places with high water velocity, such habitats were often very local and
limited to a few square meters around banks or under bridges. Where suitable habitats were
large, C. ohridana was a dominant species. The distribution area of C. ohridana was found to
be much wider than initially thought: previously, this species had been mentioned only from
Lake Ohrid (Poljakov et al. 1958, Rakaj 1995) and the River Drin system (Rakaj 1995). The
record of the presence of C. taenia taenia, which occurs in the northern part of western,
central and eastern Europe, in Cerkezé-Moriné reservoir close to Tirana (Rakaj 1995) should
probably be assigned to C. ohridana. It is also likely that the presence of C. dalmatina,
endemic to the River Neretva, in Lake Shkodra (Poljakov et al. 1958) refers to C. ohridana.

Results of the mtDNA analysis (both NJ and BI; Fig. 2) of some of the individuals
collected during this study support the morphological identification and confirm that C.
ohridana inhabits almost the whole of Albania. The tree topologies constructed by the two
methods employed here were similar. Among the 19 specimens analysed, twelve different
haplotypes (Table 1), occurring within two main clades, were revealed (Fig. 2). All but one of
these haplotypes clustered together with the GeneBank sequence of C. ohridana (originating
from the Greek part of the River Vjos¢ (Bohlen et al. 2006)) into a well-supported branch

within Clade I. This clade is identical to the Adriatic lineage identified by Bohlen et al.



(2006). A sister species of C. ohridana, Cobitis zanandreai Cavicchioli, 1965 (Fig 2), is
found in southern Italy. The last haplotype (specimens CO20 from Lake Ohrid and CO40
from the River Moraca in Montenegro), occurring inside Clade II, clustered with strong
bootstrap support with C. elongatoides from the Danube basin (Fig 2). Currently, it is not
clear whether this haplotype belongs to a different species of Cobitis, is a case of past
introgression or that an even more complicated diploid-polyploid complex exists in the Ohrid-
Drin-Shkodra system. In any case, the presence of this haplotype indicates a past connection
between the Danube basin and the Ohrid-Drin-Shkodra system.

To summarize the information on the distribution of C. ohridana, this species occurs
in major part of Albania, in the Greek course of the River Vjosé (Aoos; Economidis &
Nalbant 1996), in Lake Shkodra and its inflows in Montenegro (Ivanovi¢ 1973, Bohlen et al.
2003), in Lake Ohrid and the River Black Drin system in FYROM (Karaman 1924, Grupce &
Dimovski 1976, Sori¢ 1990), and in the River White Drin basin in Kosovo (Sori¢ 1990).

The second spined loach species recorded in this study was Cobitis meridionalis. In
Albania, this bicanestrinia species is restricted to Lake Prespa. It was found in both Mikri and
Megali Prespa (Fig. 1). This result is in agreement with previous reports about occurrence of
this species in the FYROM (Karaman 1924, Grupce & Dimovski 1976) and the Greek part of
the Lake Prespa watershed (Economidis & Nalbant 1996, Crivelli et al. 1997, Crivelli & Lee
2000), and in Albania (Poljakov et al. 1958).

No Cobitis was found in the area of Butrint Lagoon, situated close to the Greek border
(Fig. 1). However, in both rivers Bistrica and Pavllo there are potentially suitable habitats for
spined loaches. Occurrence of a bicanestrinia Cobitis species is known from the River
Thyamis, an adjacent river system in Greece (Economidis & Nalbant 1996, Perdices &

Doadrio 2001). Béhlen et al. (2006) identified the species from this river as Cobitis hellenica



Economidis & Nalbant, 1996. The same species might also be distributed in the area around
Butrint Lagoon. More detailed field work is necessary to resolve this issue.

A very common and widespread species in Albania is Oxynoemacheilus pindus. This
species inhabits drainages of the rivers Erzen, Shkumbin, Seman and Vjosé (Fig. 3). It is a
rheophilic species, inhabiting main streams of the rivers with strong water current. Until now,
O. pindus was known only from the River Aoos (Economidis 2005). The range of this species
is thus much wider, and comparable in size to the European range of Oxynoemacheilus
bureschi (Drenski, 1928) (Sediva et al., this volume).

Barbatula sturanyi was found only in the upper part of the Albanian stretch of the
River Black Drin (Fig. 1), where it inhabits stony and gravely habitats. According to Sori¢
(1990, 2000), this species inhabits also the Black Drin drainage in FYROM and the White
Drin drainage in Kosovo. However, the distribution of Barbatula in the rest of the Drin
watershed in Albania is unknown. This uncertainty requires further detailed sampling within
the Albanian River Drin system, because another species of stone loach, Barbatula zetensis
(Sori¢, 2000), could occur here. B. zetensis and B. sturanyi are sister taxa (Sediva et al., this
volume), with the former abundant in the River Moraca system (inflow of Lake Shkodra) in
Montenegro (Bohlen et al. 2003). It is not clear, if any Barbatula species inhabits Lake
Shkodra. Only Ivanovi¢ (1973) mentioned that B. sturanyi is rarely found in this lake. During
our recent investigations, no Barbatula was found in Lake Shkodra, River Buna or inflows of
the River Drin close to Lake Shkodra. It is likely that the formation of Lake Shkodra
promoted a speciation of B. sturanyi and B. zetensis by vicariance. However, even if Lake
Shkodra presents a barrier to the migration of B. zetensis, this species could be present in the

Albanian part of the River Cijevna (Cemit), an inflow of the River Morac¢a (Montenegro).



The reason for absence of Barbatula in the River Mat system is unclear (Fig. 3).
Although several localities, covering the whole drainage area, were sampled, no stone loach
was recorded, and nor was one found in the River Ishém, adjacent to the River Mat.

Rakaj (1995) mentioned the occurrence of Misgurnus fossilis in a reservoir close to
Tirana. This locality has not been sampled recently. As this locality is extremely remote from
the natural distribution area of this species in Europe, the most probable explanation is an
unintentional introduction along with economically important species such as common carp
Cyprinus carpio Linnaeus, 1758. However, intentional introduction cannot be excluded.

The existence of Sabanejewia balcanica in Albania was reported by Rakaj (1995). The
only possible natural distribution area of this species in Albania is the small northernmost part
of the country, where tributaries of the River Lim (Danube drainage) originate. However, our
study did not confirm its presence here, nor in other sampled localities. If S. balcanica occurs
in any other Albanian hydrological system, it is most probably a result of introduction. On the
other hand, it is also possible that Rakaj (1995) misidentified some atypical C. ohridana for S.
balcanica. Colour patterns of C. ohridana are highly variable. Specimens with extremely
large side blotches and a colour pattern resembling S. balcanica were observed.

In this study, four species of loaches were found in Albania: C. ohridana, C.
meridionalis, O. pindus, and B. sturanyi. Preliminary analysis of the genetic diversity of the
most widespread loach, C. ohridana, revealed a high haplotype diversity with no apparent
geographic pattern, and the presence of specimens with mitochondrial DNA of Cobitis sensu
stricto. Several important issues, including conservation status, biology, detailed distribution
within different hydrological systems or relationships of populations of different drainages

need to be investigated in detail.
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Tables

v

Table 1. List of analysed spined loach samples, their individual codes, sampling localities, and

GenBank accession numbers. A, Albania; F, FYROM; M, Montenegro; O-D-S, Ohrid-Drin-

Shkodra

Individual code River Catchment Country Haplotype No. Accession No.
A3011 Devoll Seman A 1 EF597222
A3012 Devoll Seman A 2 EF597223
Col Mat Mat A 3 EF597224
Co2 Mat Mat A 3 EF597224
Col9 Lake Ohrid O-D-S A 4 EF597226
Co20 Lake Ohrid O-D-S A 5 EF597227
Co21 Lake Ohrid O-D-S A 6 EF597228
Co40 Moraca 0O-D-S M 5 EF597227
Co4l Shkumbin Shkumbin A 2 EF597223
Co42 Shkumbin Shkumbin A 7 EF597231
Co43 Zeze Ishém A 8 EF597232
Co44 Zeze Ishém A 3 EF597224
Co51 Erzen Erzen A 9 EF597234
Co52 Erzen Erzen A 9 EF597234
Co55 Vjosé Vjosé A 10 EF597236
Co56 Vjosé Vjosé A 11 EF597237
COBDRII Black Drin  O-D-S F 4 EF597226
COBDRI2 Black Drin  O-D-S F 4 EF597226
COBDRI7 Black Drin  O-D-S F 12 EF597240
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Figure captions

Fig. 1. Records of Cobitis species in Albania.

® Cobitis ohridana, A Cobitis meridionalis, W Cobitis with mtDNA of Cobitis sensu stricto

origin.

Fig. 2. Phylogenetic tree of Albanian spined loach specimens examined (code designations)
and their relationships to other spined loach species. The numbers at the nodes indicate the
Bayesian inference and neighbour-joining support values, respectively. Values higher than

50 per cent are shown.

Fig. 3. Records of Barbatula and Oxynoemacheilus species in Albania.

® Oxynoemacheilus pindus, A Barbatula sturanyi, ¥ Barbatula zetensis in Montenegro.
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Fig. 3.
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Abstract
The genetic differentiation among populations of Barbatula bureschi Drensky, 1928 from all
three drainages (Struma/Strymon, Mesta/Nestos, Vardar/Axios), where this species occurs,

was assessed using the mitochondrial cytochrome b gene. Surprisingly low genetic variability



has been found, indicated by low polymorphism and similar haplotypes in all examined
populations. According to n;sting design as well as demographic patterns, the range-of B.
bureschi was not constant, but underwent expansion in the recent past. Lack of variation, a
rather unusual phenomenon for fishes from southern Balkan, is ascribed to facilitation of
dispersal due to seashore regression, confluence events and river capture during the
Pleistocene. The phylogenetic reconstruction of the genus Barbatula in Europe revealed two
distinct lineages, indicating sister position of B. bureschi and Barbatula barbatula L., 1758,
and showed no structure inside the B. bureschi clade. Our findings do not confirm any

significant distinctness of the population from Vardar River, which was described as separate

subspecies.
Key words: range expansion, Pleistocene, introduction, Aegean Sea, Balkans

Introduction

Barbatula bureschi is one of three species of stone loaches currently recognized in
Europe, which all are assigned to the genus Barbatula (together with Barbatula pindus
Economidis, 2005 and the widely distributed f[ai)species B. barbatula with several
“subspecies”).

B. bureschi was originally described as Nemacheilus bureschi Drensky, 1928, afterwards
recognised as subspecies Nemacheilus angorae bureschi (Chichkoff 1939), and later placed,
together with other European Balitorids, in the genus Orthrias Jordan and Fowler, 1903 as the
subspecies Orthrias brandti bureschi (Banarescu et al. 1978). However, Kottelat (1990)
showed that Barbatula Linck, 1790 is the earliest name available for the genus. The
phylogenetic position of B. bureschi with respect to its close relatives from Europe and

western Anatolia is unclear. Banarescu et al. (1978) placed 10 nominal species of Balitoridae



from Turkey, Bulgaria and Greece into the same genus. However, the opinions on the
systematics of this group are controversial due to the lack of information on genus phylogeny,
as well as genetic structure of species.

The distribution of B. bureschi is restricted to the relatively small area of three river
systems of the Aegean Sea catchment (Struma/Strymon, Mesta/Nestos and Vardar/Axios) in
the East Balkans. The species was first reported from the Struma River in Bulgaria by
Drensky (1928). Afterwards, Chichkoff (1939) found it also in the Mesta River (Bulgaria).
Latter on, Karaman (1955) discovered it in the Strumica River (the tributary of the Struma R.)
in Macedonia, and Economidis (1974) in rivers Strymon, Nestos, and Nevrokopi valley
drainage in Greece. Surprisingly, very recently Sori¢ (1999) reported it also from the Vardar
River system, whose ichthyofauna was the subject of many studies and several new species
and/or subspecies, even from the same genus (Barbatula barbatula vardarensis Karaman,
1928), were described. Therefore, there is a possible hypothesis of the recent introduction.

In the present study, the genetic differentiation of the populations of B. bureschi from
three different river systems was examined using mitochondrial cytochrome b gene. The aim
was to explain the evolutionary history and distribution of the species, restricted to rather
small area in Balkans. Another goal was to assess the phylogenetic relationships among
European stone loach species included in the genus Barbatula, and distinctness of the Vardar
.R. population, which was recently described as separate subspecies. The results should also
improve our knowledge on the role of recent geological events in evolutionary history of

Balkan fish fauna.

Materials and methods
For purpose of the study, 10 individuals per each river system (Struma R. - Blagoevgrad,

Mesta R. - Gotze Deltzev, Lepenac/Vardar R. - Skopje) were examined (Fig. 1). The samples

N



were collected in the years 2005-2006. Altogether, 30 specimens of B. bureschi, as well as
comparative material (B. barbatula and its “subspecies”, B. pindus, Orthrias sp. from western
Turkey) and an outgroup (Schistura longa, GenBank Accesion No. AY625698) were
analysed.

DNA was extracted and cytochrome b (cyt b) was PCR amplified following the methods
given in Slechtova et al. (2006), using the same pairs of primers. Sequences were manually
aligned, revised in BioEdit (Biological sequence alignment editor v5.0.9) and deposited in
GenBank (Accession Nos. DQ996591-DQ996600). Statistical information and estimates of
haplotype (h) and nucleotide () diversities (Nei 1987) were obtained with DNAsp 4.10.3.
(Rozas et al. 2005).

To investigate the phylogenetic relationships of the species inside the genus, neighbour
joining (NJ) algorithm and Bayesian inference (BI) were performed. Modeltest 3.06 (Posada
and Crandall 1998) was applied in order to determine the most appropriate model (GTR+I+G)
of nucleotide substitution for the dataset. For Bayesian analyses, performed in MrBayes 3.1.2
(Huelsenbeck and Ronquist 2001), six Monte Carlo Markov Chains were run simultaneously
for 1,000,000 generations with sampling frequency of 100. From the resulting trees, 500 were
discarded and the remaining trees were used to construct a 50% majority-rule consensus tree.
NIJ tree was obtained in PAUP* software package, version 4.0b10 (Swofford 2000). The
reliability of the nodes was tested by 1000 parameter bootstrap replications.

To estimate the relationships among populations, a haplotype network was constructed
employing the statistical parsimony implemented in the TCS v.1.21 program (Clement et al.
2000).

Three approaches were employed to detect the traces of historical demographic changes in
the studied species. DnaSP software was used to assess the distribution of the number of

pairwise mutation differences between sequences (the mismatch distribution), which is



supposed to be unimodal in recently expanded populations, whereas in stationary populations
it is expected to be irregular in shape (Rogers & Harpending 1992). The time of putative
population expansions (t) is based on the parameter 1, the mutation rate of 0.84 sequence
divergence per My (Perdices & Doadrio 2001), and the cyt b sequence length of 1106bp. The
relation between t and 7 is: t = 1/2p (where p equals the substitution rate per locus). In the
same software, Tajima test of neutrality was applied, which is expected to result in
significantly negative values under the selective sweep or population growth and/or
bottleneck, whereas balancing selection or population structuring are supposed to result in
positive values (Ramos-Onsis & Rozas 2002). Maximum Likelihood was computed based
estimators of theta (Bm1) and exponential growth rate (g) using the software FLUCTUATE v.
1.4 (Kuhner et al. 1998). In this analysis, we were not interested in exact values of the g
parameters, but rather in the question of whether the scenario of constant population size may
or may not be excluded for our data. The above analyses were performed on the whole dataset
as well as separately for samples from each river system.

To detect whether there is any signal of geographical structure in the genetic variability,
the Nested clade phylogeographical analysis (NCPA) was applied (Templeton et al. 1995;
Templeton 1998). Calculations were performed in GEODIS software, version 2.01, with 1000
permutations of the clades against the sampling sites to generate the null distribution (Posada
et al. 2000). The dichotomous inference key provided in Templeton (2004) was used to

identify plausible processes compatible with the observed patterns.

Results
The complete nucleotide sequence for the 1106bp of the mitochondrial cytochrome b gene
was determined for 30 specimens of B. bureschi from three different river systems, as well as

for the comparative material.



The NJ and BI phylogenc\:tic analyses of ten unique B. bureschi haplotypes and its close
relatives B. pindus, B. barbatula with its South Balkan “subspecies” B. b. zetensis, B. b.
sturyani, along with Orthrias sp. from western Turkey and the outgroup Schistura longa,
yielded trees with identical topology (Fig. 2). In both phylogenetic reconstructions B.
bureschi haplotypes formed one monophyletic clade, with no intraclade structure. This is in
sharp contrast with populations of B. barbatula from Danube and Balkans, which also formed
a monophyletic clade, but with pronounced internal structure. Both phylogenetic methods
indicated the B. barbatula group to be a sister lineage to all the remaining taxa including B.
bureschi, B. pindus, as well as Orthrias sp. from western Turkey. Both clades were very
distinct, supported by high Bayesian posterior probabilities as well as bootstrap values.

The B. bureschi mtDNA dendrogram had a star-like structure characterised by one most-
frequent haplotype surrounded by nine haplotypes, mostly singletons (Fig. 3). All the
polymorphisms were single nucleotide substitution. The most common haplotype (h1), with
the absolute frequency=13, was identified in individuals from the Mesta R. (9/10) and the
Struma R. (4/10). All other haplotypes (h5-h10) from these rivers were singletons, except of
one specimen from the Struma R., which shared haplotype (h3) with one specimen from the
Vardar R. Eight out of ten individuals from the Vardar R. shared the same haplotype (h2) and
single fish from this site carried haplotype h4. Referred to these findings, the population from
the Struma R. appeared to be more diverse compare to populations from the Mesta R. and the
Vardar R. It was also the only population, which shared haplotype with the two other rivers.
Individuals from the Mesta R. and the Vardar R. did not share any common haplotype. The
results also indicates that the genetic variability was not larger among than within
populations.

Significantly negative values of Tajima’s D in the whole sample as well as for the Struma

R. population were detected (Table 1). The distribution of pairwise among-sequence



differences was unimodal and smooth in the above cases and in the Mesta R. population. In
both types of analyses, the Vardar R. population did not deviate from expectations under
neutrality. The growth parameter for the whole sample was much greater than its three SD,
and the 0 value was excluded based on the shape of the likelihood surface as provided by
FLUCTUATE. The same result was obtained for the Mesta R. population. On the other hand,
the long-term constant size in the Vardar R. and Struma R. populations could not be rejected,
but in the latter case, this was caused by huge confidence intervals of g, probably resulting
from the low sample size.

The whole variability of the B. bureschi was grouped into single one-step clade and the
null hypothesis of no association of the genealogical position of the haplotypes/clades with
the geographical distribution was highly significantly rejected (p<10™; chain of inference 1-2-
11-12-13-14-21-NO). Our limited dataset prevented us to discriminate between two plausible
hypotheses explaining the observed pattern, i.e. the long-range dispersal and gradual range
expansion followed by area fragmentation. In any case, however, our data suggest that the
range of B. bureschi was not constant, but underwent expansion in the recent past, which is

also consistent with the above-mentioned demographic patterns.

Discussion

Phylogenetic position of B. bureschi

The phylogenetic analyses of the cytochrome b showed that species of the genus
Barbatula split into two main lineages, where B. bureschi and B. barbatula belongs to
different distinct clades. This shows that B. bureschi is more closely related to Orthrias sp.
from western Turkey than to B. Barbatula, and indicates possible existence of two different

genera in Europe. No discernible substructuring inside of B. bureschi clade was detected

)



which reflect the low genetic diversity of this species. On the other hand, there is pronounced
substructuring in B. Barbatula clade, indicating the presence of several distinct lineages.

Our results are consistent with the suggestion of Economidis (2005) and Stoumboudi et al.
(2006) that the closest relatives of B. bureschi-B. pindus occur in western Anatolia. Kottelat
(in Stoumboudi et al. 2006) also proposed that the European species of Barbatula should be
placed into two distinct lineages, where European B. bureschi and B. pindus, together with

Anatolian species, would be included in one genus and B. barbatula in the second one.

Structure and evolutionary history of B. bureschi populations

The species inhabits a relatively small area in southeast Balkan. According to the present
knowledge, the whole species range is restricted to only three river systems. Our molecular
analyses showed that the species is characterized by very low inter- and intrapopulation
genetic diversity and gradual range expansion followed by area fragmentation. These results
suggest that the range of B. bureschi was not constant, but underwent expansion in the recent
past. This applies to the whole sample as well as to each river system except of the Vardar
River. The beginning of the population expansion was dated to be around 113 000 years ago
(Table 1), which corresponds to the end of the most extensive glaciations (Bianco 1990). The
observed pattern therefore may be accounted for an oscillations in population size due to
Pleistocene climatic shifts. Lack of polymorphism is rather unexpected for fish populations
from southern regions, which are generally supposed to be less directly affected by glaciations
(Bernatchez & Wilson 1998; Hewitt 1999, 2000). However, considerably low genetic
variation was also described for populations of Barbus barbus from eastern Balkans and
northern Anatolia (Kotlik & Berrebi 2001). During the glacial maxima, the climate in Balkans
did not provide very suitable conditions for freshwater fishes because of its arid, semidesert

character (Adams & Faure 1997). It is therefore likely that the lack of detectable



polymorphisms at cyt & was due to smaller effective population sizes caused by more
restricted habitat availability for B. bureschi at that time.

Our analyses show B. bureschi from all three river systems to be closely related. No
remarkable genetic differences and geographical structuring were observed, which suggests
that the last contact between these populations was rather recent. According to Bianco (1990),
freshwater fish dispersion in this area was mostly the result of Late Pleistocene events, when
during the more extended marine regressions, river confluences occurred in epicontinental
seas. Throughout the glacial maxima, the global sea level was more than 100 m below its
present level (Fairbanks, 1989, Bianco 1990). Especially in the generally cold climate, this
would have facilitated the dispersal mostly between the rivers in geographical proximity.
During the interglacials, the glaciers covering the highest mountains in this region almost
melted. According to Zagorchev (2002), big lakes existed in the peri-Aegean coastal plain
south of the Middle-Masta R. fault zone with existing connection of the Struma and Mesta
fluviolacustrine system. However, the gene flow among the river systems Struma and Vardar
could be prevented by larger distance due to presence of Chalkidiki peninsula between the
mouths of both rivers, and 1,500 m deep depression near by this area (Aksu et al. 1995,
Roussakis et al. 2004). According to Economidis & Banarescu (1991), the Vardar R. belongs
to different ichthyogeographical subdivision than the Struma R. and Mesta R. and its fish
fauna has to a large extent closer affinity to that of the Danube River.

River capture may have been also an important dispersal mechanism as a complement to
confluence events (Economidis & Bandrescu 1991), as it is documented for neighbouring
rivers Struma and Mesta (Psilovikos 1987). During interglacials, fish populations were able to
reach higher altitudes where the melting glaciers increased the run-off of water and the
erosion. This could have allowed to cross watersheds due to an increased probability of river

captures. Repeated shifts of climate during the whole Pleistocene led to multiple contacts
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between populations and to genetic homogenisation. Recent contact can be indicated by
shared haplotypes. In B. bt;reschi, the most common haplotype hl was fixed in twé river
systems (Struma, Mesta), however, it was absent from the Vardar R. On the other hand,
haplotype h2 was the most common haplotype in the Vardar R., and it was not found in any
other river system. However, taking into account rather high haplotype diversity in the Struma
R. and the fact that the Vardar R. population shared one haplotype (h3) with the Struma R.
population, we cannot exclude the possibility that h2 exists in the Struma R. as well, e.g. in its
tributary Strumica R., which is in close proximity to the Vardar R. system.

The very late discovery of B. bureschi in the Vardar R. system (Sori¢ 1999), well known
for a high degree of endemism, is unusual mostly because of the thorough ichthyological
surveys of this drainage during last 100 years. It is therefore unlikely that such a distinct
species as B. bureschi, have been overlooked. Especially noteworthy is that Karaman (1928),
while describing Barbatula barbatula vardarensis, mentioned similarity of this taxon to B.
bureschi, but he explicitly pointed out the difference in caudal fin shape. Several years later,
in 1955, he also described B. bureschi from the Strumica R., whereas in the neighbouring
system of Vardar R. he expected only the presence of B. barbatula. Vardar R. is also the only
known river system where B. barbatula and B. bureschi occur sympatrically.

Summarizing all the facts mentioned above, we came to conclusion of possible recent

introduction of B. bureschi to the Vardar river system, (probably from the Strumica R.) by

anglers who often use this fish as bait (personal observation).

Is the Vardar R. population distinct?
The population of B. bureschi found in the Vardar drainage was described as a separate

subspecies Orthrias brandti macedonicus Sori¢, 1999.
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Our molecular data did not show any remarkable differences among studied populations,
although, h2 from the Vardar R. seems to be only mutational derivate of h1, which was fixed.
According to Crow & Kimura (1965) the probability of fixation is higher in very small
population or it could be also an effect of adaptation to a novel environment (Kristjansson et
al. 2002), which would be e.g. in case of introduction.

The original description of subspecies referred to a single specimen and was based on
three morphologic characters: single raw of spots on the dorsal (D) fin (vs. two in B.
bureschi), two rows of spots on caudal (C) fin (more in B. bureschi), maximum body height
21% of SL (in contrast to 14,5-17,7% in B. bureschi). Our observations are in contrast with
this statement. Among ten examined individuals from Vardar R., the majority (7 ind.) had 3
rows on C and 1 row (6 ind.) on D. Moreover, Karaman (1955), as well as Stoumboudi ef al.
(2006) mentioned that for B. bureschi 1-3 rows of spots on C and 1-2 rows on D are

characteristic.
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Table 1. Molecular diversity of B. bureschi populations (nucleotide diversity (), haplotype

diversity (Hd) and Tajima’s D value) and parameters of demographic analyses (time of

putative population expansions (t) based on the parameter t, exponential growth rate (g)).

Number of specimens (N), number of polymorphic sites (S) and number of haplotypes (h) for

the studied populations.

N S h Hd m T(t) g (SD) Tajima’s D
Struma 10 6 7 0.867 0.00108  1.20(135623) 10 000* (8 008) -1.800*
Mesta 10 1 2 0.200 0.00018  0.28 (31 645)  8095*(1703) -1.112NS
Vardar 10 3 3 0.378  0.00068 NS 1610(1589) -1.340NS
Total 30 9 10 0.754  0.00090  1.00 (113 019) 1230* (27) -1.740*

Statistical significance of population expansion: 1. log likelihood of the zero value of g is

more than two units lower than the log likelihood for the best estimate of the g (marked by

symbol *). 2. values are greater than three standard deviations (SD) of g.

Statistical significance of Tajima’s D test: NS, departure from neutrality non-significant (p >

0.1).
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Figure legends

Fig. 1. Geographical distribution of B. bureschi. Asterisks indicate sampling sites.

Fig. 2. Bayesian phylogenetic tree for the cytochrome b gene. Numbers at the branches

indicate the statistic support for BI and NJ, respectively.

Fig. 3. Haplotype network of B. bureschi populations. Number of individuals from particular

river system bearing the designated haplotype is indicated below the haplotype designations.
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