Phlyogeographic and phylogenetic perspectives on
Hucho hucho, Hucho taimen Hucho bleekeri and
Parahucho perryi — the world’s largest salmonid fishes

Steven Weiss

o o o ’ r (o
Karl-Franzens University Graz, Austria = .

ek

\ /) 5"..1 "

g
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Global Distribution of the Species
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Salmonoid Phylogeny (schematic)
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- Salmonidae Phylogeny (mtDNA, ca. 1700 bases)
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Distribution Area of Danube salmon Hucho hucho
(Danube endemic)
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Map of the Danubian basin, showing the original distribution range
of Hucho hucho (in grey) as well as the sampling locations (humbered 1-11,
and corresponding to the names listed in Table 1 (Weiss et al 2010)

The original
distribution
was limited

to montane
tributaries and
thus much of this
territory, and
especially the
lowlands of
Hungary,
Romania and
Bulgaria are not
Hucho habitat.

H. hucho has lost approximately two thirds of ist range overall (Holcik et al. 1988) and 90% of its range
within Austria (Schmutz et al 2003). In Austria there are reproducing populations in at least the Mur, Gail
und Pielach rivers. Hucho exists in Germany (Bavaria), Slovenia, Bosnia-Herzegovinia, Ukraine, Czech

Republic, Croatia, Serbia, Montenegro, Slovakia, Hungary and Poland.

In many rivers, the question arises whether or not populations are self-sustaining, that is would they exist
without stocking measures. In the most southern regions (e.g. Montenegro) there is no stocking of
Hucho. Nonetheless, illegal fishing is a major problem there, and population densities are extremely low.



Very low levels of genetic diversity across the
entire distribution area — four closely related
mtDNA haplotypes across over 1800 base pairs

Regional structure despite limited
mtDNA sequence diversity found in
the endangered Huchen, Hucho hucho
(Linnaeus, 1758)
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Regional structure despite limited mtDNA sequence
diversity found in the endangered Huchen, Hucho hucho

(Linnaeus, 1758)

B Welss -5 Markd - A_Sangf

> 2% Decam ber X010/ Revined: 22J1 200 Acrepted: 53 Ang e 2110 Poblished ooline: 13 Seprember 210
BV 3l

Fecsiver]
@ Springer Scn o Bunirem Mok

Abstract We evalmate the hypotests of o geo-
Eraphdc soructse s the Huches (Recks dched. a
e, pdatory sbmond cndemdc oo e Duube
basin Foary-seven individuals mmplad fom tanugh
outl the Hwchen's mafve mage were gescdcally
chamotesized Enmemely Bmited sequence diversity
acroes 1,800 bascs of meDMA (he comgicn: controd
region nd pamia] MADH-1 sbuad) evidenced by
four closcly related sl TA baplotypes was found.

[ of meNA
repeats (540, 32bp loag coples per lndisidual) o8
well a5 aliedic divesity across fwo mbcosa ielllee locl
Indicaed lrge-soale sucnure Berwess
e moah-westorn | Aused o and Slovenka}

H. haehe mDNA B comideed doag wih the
almative hypothe ss o cxplan the Beded meDMA
diversity. Considesing the mgomal pomesic sonums
Emplied by our data we advicale menne B o the
eramspont of brood fish or yearlings across e mage of
e speriesn diaribation and sale of Huches acmds
mmation] bousderies. Funre genetic malysis o
suppart local conservation md moaltoring effes
mwst fous om developing o highresolution scmen
har may be applied 1o Measty havhery vesus
matural by repeduced Individuals i e wild

Keywords Dosube salmon - Dunublon basis -
- maalHNA

ama and exsteen (Slovalkin aad Uliraine) or southess
(Bossi o Hemegoving and Monsemegro} sample sies
An ewremely slow e of subsiution for e

Handing edine I A Cambray

8. Weim

Izt 5 Kar L rarzem Unveraid COra,
Urnirerislinplaiz 2, 8010 Ora, Amivia

8. ke

Ietittn of Eo olingy, Facaky of Bk gy, University
of Belgrare, Simeriski kg 16, 11001 Belgrarke, Sechin
A o =)

UnF ety 4 Ly, b 3 1330 b

Sl
ormik e o b i

Huchen (Limacus, 1758} also kmows
a5 Dunube solmon b ose of dhe most

membes of the fomdly Salwosdic (HolSk cfal,
1535}, They o cademsde oo the Donube bosin ad
Bmorically wem commos over kgge ama of the
dranage (Holik 1995} H. hcha aoag with s
sty e bt Rlecko g Palle, 17730
oblgue fehwaer msidents md sosediecless the
laggea of all mbmondd dches. Whils et may
exeed 100 kg (HoltSk o al, M3} e logest
repomed Huchen wis 60 kg casghe b the Dunabe
River i BT, wheves specimess up 0 90 bf wem
sl belng mponed b e madiweteh cemly

&) Springer




Hydrobiologia (2011) 658:103-110

*
:;_';': 2 FT‘_:“;: ;‘f_:‘; Population/region  Number of 82-bp long repeats in the control region
of the mtDNA control 5 <] 7 3 9
region across 11 sample
sites of H. hucho




- il

-

Caught in Plav Lake, Montenegro in 2004, reportedly 135 cm in total
length and 37 kg in weight.
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Media engagement against government and power
company propaganda

N

Abbildung 7: Huchen- Laichplatz, fotografiert von der Hauptbriicke im Grazer Stadtgebiet am 13.5.2011 welche I~
von Weiss an 12.05.2011 im Rahmen der Lehrveranstaitung ,Allgemeine Okologie” den Studenten vorgefiihrt M e o g
wurde. Finige: Tage 2uvny warrden hier, Huchen beim Ablaichen beobachtat Abbildung 2: Interview mit dem Kamerateam im Auftrag von ServusTV in der Mur nahe der Mindung des
Grazbachs am 2.4.2011, etwa 10 m von der Uferlinie in 20-50 cm tiefen Wasser.

Abbildung 3: Fernsehkamera und ablaichende Abbildung 4: Das gleiche Huchen-Parchen. Das
Huchen (roter Kreis) in der Mur, etwa sechs Meter vermutliche Weibchen (roter Pfeil) ist im Zuge des
von der Uferfinie entfernt, ca. 75 m flussabwarts der  Schlagens der Laichgrube  seitlich  gedreht
Grazbach-Mindung (02.04.2011). (02.04.2011).




Documented hydropower plants on Austrian rivers
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The environmental ministry as well as numerous lobbying groups are calling for
expanding hydropower to its fullest potential in Austrian rivers, with no regard
to protected areas, outside of a few high elevation national parks
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Ob basin haplotype
{4 individuals, 2 rivers)
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Khatanga River {Laptev)
arlamovka River (Enisey)

Vis_ (Ural Mtns) Bolshaya River (Baikal)

7 substitutions

Gramma Lake {(Baikal) Bolshaya River (Baikal)

12 substitutions

Sukpai River
{Amur)
Sukpai River
{Amur) Kuanda River (Vitim, Lena)

ltchikta River (Kirenga, Lena)

ltchikta River (Kirenga, Lena)
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Sakhalin Taimen Tissue Sample Locations
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Parahucho perryi — Dagi River expedition




70 individuals, no
phylogeographic structure
across the range
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Summary

Hucho hucho - limited ,,endemic” distribution, extremely low levels of mtDNA variation,
self-reproducing populations still in decline. Where investigated, moderate levels of
Variation at the population level, very little regional data on self-reproducing status of
populations

Hucho bleekeri — more or less equally diverged from H. hucho, and H. taimen, extremely
Limited distribution, no further genetic information avaialble.

Hucho taimen — very large distribution, limited mtDNA variation for such a large range,
some lineage diversification across major drainages, potentially relevant for conservation
Purposes, Ural specimens clearly H. taimen.

Hucho ishikawae— no data

Parahucho perryi — clearly distinct genus, limited distribution, mtDNA variation moderate,
but no sign of phylogeographic structure with the exception of a few isolated populations,
limited population genetic structure, some signs of inbreeding.



THANK YOU!

(and special thanks to Pete Rand of the Wild Salmon Center)

Mur River, City Center Graz, Austria



