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!"#$#%&# 
 

!"#$%&'()*#' +,)-&./0.  1)*)*.20. ,0-0 *./. Salmonidae (*343, 5%,3$*0 3 &)*)*3) 

— 6,.7206%8() ,%7())-,%7(%9 3 :3,)") ,%*+,)*#,%(.((%9 2 ;.2.,()/ +)&$:%,33 4,$++% 

,0-, 3/.<=%9 2%>(). 5)798*#2.((). 7(%6.(3.. ?% +,)#9>.(33 +)*&.@(.4) *#)&.#39 )(3 

-0&3 2*.*#),)((. 37$6.(0. A *2973 * B#3/ &)*)*.20. ,0-0 /)4&3 -0 +,.#.(@)2%#' (% *#%#$* 

/)@.&'()8 4,$++0 @&9 37$6.(39 ,%7&36(05 %*+."#)2 B2)&<C33 *,%2(3#.&'(0/3 /.#)@%/3 

(Brooks, McLennan, 1991; Harvey, Pagel, 1991). D@(%") *)5,%(9<=%9*9 @) *35 +), 

(.)+,.@.&.(()*#' 2 2)+,)*. ) E3&)4.(.#36.*"35 27%3/))#():.(395 "%" 2($#,3 Salmonidae 2 

C.&)/, #%" 3 &)*)*.8 +)@*./. Salmoninae *@.,>32%.# ,%723#3. @%(()4) (%+,%2&.(39 

3**&.@)2%(38. A 6%*#()*#3, (% *.4)@(9:(38 @.(' (.# +)&()4) *)4&%*39 2 )#():.(33 

E3&)4.(.#36.*")4) +)&)>.(39 )@()8 37 "&<6.205 @&9 ,.:.(39 B#)4) 2)+,)*% 4,$++ — 

&.(")2 ,)@% Brachymystax (*/.: F&$-)")2*"38, 1995; G),)E..2%, 1999; Sanford, 2000; Wilson, 

Li, 1999). 

; @,$4)8 *#),)(0, (. @) ")(C% +,),%-)#%( 2)+,)* ) #%"*)()/36.*")8 *#,$"#$,. ,)@% 

Brachymystax, *)*#)9=.4), "%" *63#%.#*9, 37 )@()4) +)&3/),E()4) 23@%: B. lenok Pallas, 1773. 

H%(.. 2 (./ 20@.&.(0 2 E),/0, +,.#.(@$<=3. (% *#%#$* *%/)*#)9#.&'(05 23@)2 — 

«#$+),0&0.» 3 «)*#,),0&0.» &.("3 (I.*.@()2, J$6.,)2, 1972; J3E%, 1976), () 5),):) 

20,%>.((08 53%#$* +) 37$6.((0/ /),E)&)436.*"3/ +,37(%"%/ /.>@$ (3/3 +)"% (%8@.( (. 

-0& (!&."*..2 3 @,., 1986).  

J,)/. #)4), &.("3 ,)@% Brachymystax 92&9<#*9 )@(3/ 37 +.,*+."#32(05 )-K."#)2 @&9 

)C.("3 2)7/)>()8 ,)&3 «*/.=.(39 +,37(%")2» (character displacement: Brown, Willson, 1956) 

2 7%2.,:%<=35 *#%@395 23@))-,%7)2%(39. A +,3,)@. (. 6%*#) 2*#,.6%<#*9 *3#$%C33, 

$@)-(0. @&9 37$6.(39 B#)4) E.()/.(%. L)B#)/$ "%>@08 +)@)-(08 «+,3,)@(08 

B"*+.,3/.(#» #,.-$.# *%/)4) +,3*#%&'()4) 2(3/%(39 (Grant, 1972; Arthur, 1982; 3 @,.). 

M.&' 3 7%@%63 3**&.@)2%(39. M.&' ,%-)#0 *)*#)9&% 2 209*(.(33 E3&)4.(.#36.*")4) 

+)&)>.(39, #%"*)()/36.*")8 *#,$"#$,0 &.(")2 ,)@% Brachymystax, % #%">. 2 )C.(". 

(%+,%2&.(38 3 E%"#),)2 35 B2)&<C33. G&9 @)*#3>.(39 @%(()8 C.&3 -0&3 +)*#%2&.(0 

*&.@$<=3. 7%@%63:  

1. D+,.@.&3#' E3&)4.(.#36.*"). +)&)>.(3. &.(")2 +) )#():.(3< " @,$43/ ,)@%/ 

Salmoninae (% )*()2. %(%&37% 37/.(632)*#3 /3#)5)(@,3%&'()8 G?J (/#G?J);  

2. J,3#36.*"3 +,)%(%&373,)2%#' /),E)&)436.*"3. 5%,%"#.,3*#3"3 ,)@)205 #%"*)()2 

&)*)*.205 ,0-; +,)2.,3#' +,34)@()*#' ,%(.. +,.@&)>.((05 3 20923#' ()20., -)&.. 

+,3./&./0. $(3"%&'(0. 3 )-=3. +,)372)@(0. +,37(%"3 @&9 &.(")2 3 -&3>%8:35 " (3/ 

,)@)2;  
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3. D+3,%9*' (% ,.7$&'#%#0 %(%&37% E3&)4.(.#36.*")4) +)&)>.(39 &.(")2, )+,.@.&3#' 

)*()2(0. (%+,%2&.(39 /),E)&)436.*"35 +,.)-,%7)2%(38 2 B#)8 4,$++.;  

4. H%**/)#,.#' 2)+,)* ) #%"*)()/36.*")/ *#%#$*. #$+),0&05 3 )*#,),0&05 &.(")2; 

+,)2.,3#' +,34)@()*#' ,%(.. +,.@&)>.((05 3 20923#' ()20., -)&.. +,3./&./0., 

@3%4()*#36.*"3. +,37(%"3;  

5. A09*(3#' $,)2.(' 3 5%,%"#., 4.(.#36.*")8 3 /),E)&)436.*")8 @3EE.,.(C3%C33 

#$+),0&05 3 )*#,),0&05 &.(")2 2 2)*#)6()8 6%*#3 %,.%&% ,)@%;  

6. H%**/)#,.#' )*)-.(()*#3 23@))-,%7)2%(39 2 ,)@. Brachymystax, $@.&32 +,3 B#)/ 

)*)-). 2(3/%(3. 2)+,)*$ ) ,)&3 */.=.(39 +,37(%")2 2 /),E)&)436.*")8 @3EE.,.(C3%C33 

#$+),0&05 3 )*#,),0&05 &.(")2. 

?%$6(%9 ()237(% ,%-)#0.  
1. A+.,20. 2 ,%/"%5 )@()4) 3**&.@)2%(39 * +)/)='< *,%2(3#.&'()-4.(.#36.*"35 3 

"&%**36.*")4) *,%2(3#.&'()-/),E)&)436.*")4) /.#)@)2 +,)%(%&373,)2%(0 

E3&)4.(.#36.*"3. *2973 3 5%,%"#., 2($#,3,)@)2)8 @3EE.,.(C3%C33 &.(")2 ,)@% 

Brachymystax.  

2. L)&$6.(% *5./% E3&)4.(33 /#G?J +,.@*#%23#.&.8 2*.5 )*()2(05 B2)&<C3)((05 

&3(38 &)*)*.205 ,0- +)@*./.8*#2% Salmoninae; * 20*)"3/ $,)2(./ @)*#)2.,()*#3 

$*#%()2&.(0 *.*#,3(*"3. )#():.(39 &.(")2 ,)@% Brachymystax 3 #%8/.(.8 ,)@% Hucho.  

3. L,)2.@.( ",3#36.*"38 %(%&37 E3&)4.(.#36.*"3 7(%63/05 /),E)&)436.*"35 

+,37(%")2 $ +,.@*#%23#.&.8 ,%7&36(05 ,)@)2 &)*)*.205 ,0-, )+,.@.&.(0 $(3"%&'(0. 

+,)372)@(0. +,37(%"3 &.(")2 3 #%8/.(.8 ,)@)2 Hucho 3 Parahucho; $*#%()2&.(0 )-=3. 

+,)372)@(0. +,37(%"3 @&9 ,)@)2 Brachymystax 3 Hucho; ,%7,.:.() *$=.*#2)2%2:.. 

+,)#32),.63. 2 35 +)&)>.(33 (% /)&."$&9,(05 3 /),E)&)436.*"35 *5./%5 E3&)4.(33 

Salmoninae.  

4. H.%-3&3#3,)2%(% #)6"% 7,.(39 ) #)/, 6#) &.("3 92&9<#*9 *+.C3%&373,)2%(()8 

&3(3.8, +,)37):.@:.8 )# 53=()8, )-=.8 * #%8/.(9/3 Hucho, +,.@")2)8 E),/0.  

5. ?%8@.(0 ()20. @3%4()*#36.*"3. /),E)&)436.*"3. +,37(%"3 @&9 )-0"()2.(()4) 

()*#,),0&)4)) 3 #$+),0&)4) &.(")2; )-)*()2%( 35 23@)2)8 *#%#$*; ,%7,%-)#%( 

@3%4()*#36.*"38 "&<6; @&9 2)**#%(%2&32%./)4) 23@% (#$+),0&08 &.()") +)@)-,%( *#%,:38 

*3()(3/.  

6. G.#%&'() 3**&.@)2%(0 4.(.#36.*"%9 3 /),E)&)436.*"%9 @3EE.,.(C3%C39 

)*#,),0&)4) 3 #$+),0&)4) &.(")2 2 2)*#)6()8 6%*#3 %,.%&% ,)@%; ,%**/)#,.( 2.,)9#(08 

*C.(%,38 +,)3*5)>@.(39 B#35 23@)2 3 ",3#36.*"3 +,)%(%&373,)2%(% 2)7/)>(%9 ,)&' 

+,)C.**% */.=.(39 +,37(%")2 2 35 /),E)&)436.*")8 @32.,4.(C33.  
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I&%4)@%,()*#3. !2#), 20,%>%.# 3*",.((<< +,37(%#.&'()*#' 1.J. F3(%#$&3()8, N.1. 

O3,):(36.("), N.A. J%,#%2C.2)8 3 F.!. ?./")2)8 (ILN GAD H!?) 7% *)@.8*#23. 2 

)-,%-)#". 4.(.#36.*")4) /%#.,3%&%; !.A. P,/)&.(") 3 N.Q. L%,+$,% 7% +)/)=' 2 )#&)2. ,0-; 

N.!. R.,.:(.2$ (NIL; GAD H!?), F.!. ?./")2)8, F.A. ?)2)/)@()/$, 1.J. F3(%#$&3()8, 

J.!. J$7(.C)2)8 3 O.I. S.@'") (ILN GAD H!?) 7% +.,.@%((08 ")&&."C3)((08 /%#.,3%&. 

D*)-%9 -&%4)@%,()*#' —  P.!. G),)E..2)8 3 !.A. I%&$:"3($ (QN? H!?) 7% 

+,.@)*#%2&.(($< 2)7/)>()*#' )7(%")/3#'*9 * )*#.)&)436.*")8 ")&&."C3.8 &)*)*.205 ,0- 

1%-),%#),33 35#3)&)433 QN? H!?, % #%">. N.!. R.,.:(.2$ 7% (%$6(). ")(*$&'#3,)2%(3. 3 

1.J F3(%#$&3()8 7% )-=.. ,$")2)@*#2) +,3 20+)&(.(33 (%*#)9=.8 ,%-)#0. 
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'()") 1. *)+"&,&# -.#$/,)"(#%&0 1 .1$/,"#%%23 /"4+43 & 
,)5/1%16&& (#%51" .1$) Brachymystax 

1.1. !"#$%&'&(")&*+$& ,$#$-&'"& #&'+$. 
A 1866 4. !. F<(#.,, 37$632 2 B"7. &.(")2 37 ")&&."C33 L.;. L%&&%*%, 5,%(9=35*9 2 

Museum fur Naturkunde (Universitat Humboldt, Berlin, Germany; NN 23546, 23560 BZM), 

$*#%()23& ()208 ,)@ Brachymystax (brachys — "),)#"38, mystax — ,0&)), +,.@*#%2&.((08 

)@(3/ 23@)/ Brachymystax coregonoides (Pallas) (Günther, 1866: 162). A "%6.*#2. ,)@)2)4) 

@3%4()7% )( +.,.63*&3& *&.@$<=3. 5%,%"#.,3*#3"3: #.&) +)",0#) )6.(' /.&")8 6.:$.8; 

,)#)2%9 =.&' $/.,.(()8 :3,3(0; 2.,5(.6.&<*#(%9 ")*#' — :3,)"%9 3 "),)#"%9, $ 

27,)*&05 ,0- @)5)@3# @) 2.,#3"%&3 +.,.@(.4) ",%9 4&%7%; 2.,5(99 6.&<*#' (.*")&'") 

@&3((.., 6./ (3>(99; 7$-0 *&%-) 20,%>.(0; *):(3" * 7$-%/3 #)&'") +) .4) +.,.@(./$ 

",%<; *+3(()8 3 %(%&'(0. +&%2(3"3 "),)#"3.; 98C% /.&"3.. L) /(.(3< !. F<(#.,%, 2 

*./.8*#2. Salmonidae ()208 ,)@ 7%(3/%.# +,)/.>$#)6(). +)&)>.(3. /.>@$ ,)@%/3 Salmo 3 

Coregonus. 

A ")(C. XIX *#)&.#39 T. F3&& (Gill, 1894) @.&3# +,.@*#%23#.&.8 Salmonidae (% #,3 

+)@*./.8*#2% — Salmoninae, Coregoninae 3 Stenodontinae. J +.,2)/$ )( )#()*3# ,)@0 

Salvelinus, Cristivomer, Hucho, Salmo, Oncorhynchus 3 Brachymystax, ") 2#),)/$ — ,)@ 

Coregonus, " #,.#'./$ — ,)@ Stenodus. U%,3$*)205 ,0- )( +,.@&%4%.# ,%**/%#,32%#' 2 ,%(4. 

*%/)*#)9#.&'()4) *./.8*#2% Thymallidae * .@3(*#2.((0/ ,)@)/ Thymallus. D-,%#32 

2(3/%(3. (% -)&':). 2(.:(.. *5)@*#2) &.("% 3 -%&"%(*")8 E),.&3 Salmo obtusirostris 

Heckel, )( @)-%2&9.# +)*&.@(38 23@ 2 *)*#%2 ,)@% Brachymystax (loc. cit.). 

1.;. I.,4 (Berg, 1908), 3**&.@)2%2 2 B"7. -%&"%(*")8 E),.&3 Salmo obtusirostris, 

(%5)@3#, 6#) B#)# 23@ (.2)7/)>() )#(.*#3 (3 " ,)@$ Salmo, (3 " ,)@$ Brachymystax, 3 

20@.&9.# .4) 2 ()208 ,)@ Salmothymus. T./ (. /.(.., )( )#/.6%.#, 6#) ,)@*#2) B#)4) 23@% * 

&.("%/3 Brachymystax (.*)/(.(() (loc. cit.), 3 $"%702%.#, 6#) ,)@ Brachymystax 6.,.7 

Salmothymus «*29702%.#*9 * )@()8 *#),)(0 * ,)@)/ Salmo s. str. 3 Salvelinus, % * @,$4)8 * 

Coregonus 3 Thymallus» (I.,4, 1909: 46). L)@*./.8*#2) &)*)*.205 ,0- Salmonini )( 

,%7-32%.# (% #,3 4,$++0 ,)@)2: 1) Salmoninae [,)@0 — Salmo, Oncorhynchus, Salvelinus 

(+)@,)@0 — Salvelinus 3 Hucho), Cristivomer, Stenodus], 2) Coregoninae (,)@0 — 

Brachymystax, Salmothymus, Coregonus), 3) Thymallinae (,)@0 — Thymallus, Phylogephyra). 

1.(")2 Brachymystax 3 E),.&.8 Salmothymus )( *-&3>%.# * *34)20/3 ,0-%/3 (% )*()2. 

*5)@()4) ,%*+)&)>.(39 3 $ #.5, 3 $ @,$435 /.*#% *)6&.(.(39 (3>(.8 6.&<*#3 3 quadratum 

(2+.,.@3 2.,#3"%&3 7%@(.4) ",%9 4&%7% 3&3 +)@ (.8) 3 "),)#")8 2.,5(.6.&<*#()8 ")*#3 ((. 

@)5)@3# @) 7%@(.4) ",%9 4&%7%).  
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T. H34B( (Regan, 1914), 3*5)@9 37 *)-*#2.((05 ,.7$&'#%#)2 37$6.(39 *".&.#%, 

,%**/%#,32%.# &)*)*.205 ,0- 2 ,%(4. *%/)*#)9#.&'()4) *./.8*#2% Salmonidae 3 20@.&9.# $ 

(35 @2% +)@*./.8*#2%: Salmoninae (,)@0 — Salmo, Salvelinus, Hucho, Brachymystax) 3 

Coregoninae (,)@0 — Stenodus, Coregonus, Thymallus, Phylogephyra). A )*()2$ @%(()4) 

,%7@.&.(39 )( "&%@.# 5%,%"#., ,%*+)&)>.(39 #./.((05 ")*#.8; *#.+.(' ,%723#39 7$-)2 (% 

6.&<*#95, *):(3"., (.-(05 ")*#95 3 970".; ,%7/.,0 6.:$3. D#()*3#.&'() &.(")2 )( 

$"%702%.#, 6#) ,)@ Brachymystax )6.(' -&37)" " ,)@$ Hucho. J,)/. #)4), )-,%=%.# 2(3/%(3. 

(% #)# E%"#, 6#), +) .4) @%((0/, 63*&) 2.#23*#05 &$6.8 2 %(%&'()/ +&%2(3". $ *3/0 

Oncorhynchus masou +,3/.,() #%"). >., "%" 3 $ (.")#),05 23@)2 #35))".%(*"35 E),.&.8. A 

,.7$&'#%#. 6.4) )*()2(%9 )#&363#.&'(%9 5%,%"#.,3*#3"% ,)@% Oncorhynchus #.,9.# *2)< 

*3&$. ;))#2.#*#2.((), #35))".%(*"35 &)*)*.8 Oncorhynchus T. H34B( 2"&<63& 2 *)*#%2 ,)@% 

Salmo. A +)*&.@(38 )( 2"&<6%.# #%">. 3 E),.&.8 Salmothymus, +)*")&'"$ (3"%"35 

+,3(C3+3%&'(05 )*#.)&)436.*"35 )#&3638 B#35 E),.&.8 )# +,.@*#%23#.&.8 ,)@% Salmo )( (. 

)-(%,$>3&. 

Q%/.#3/, 6#) 4)@)/ ,%(.. (% (.)-5)@3/)*#' )-K.@3(.(39 ,)@)2 Oncorhynchus 3 Salmo 

$"%702%& #%">. 1.;. I.,4, 3*5)@9 37 #)4) >. E%"#% /%&)4) 63*&% 2.#23*#05 &$6.8 2 %(%&'()/ 

+&%2(3". $ O. masou (I.,4, 1913). L)B#)/$ 2 .4) +.,2)/ 37@%(33 *2)@"3 +) +,.*()2)@(0/ 

,0-%/ H)**33 (I.,4, 1916) (%72%(3. Oncorhynchus 3*+)&'7$.#*9 #)&'") 2 "%6.*#2. 

+)@,)@)2)4). A@)-%2)", *)4&%*32:3*' * %,4$/.(#%/3 T. H34B(%, 2 *)*#%2 +)@,)@% 

Oncorhynchus )( 2"&<6%.# (. #)&'") #35))".%(*"35 &)*)*.8, () 3 #35))".%(*"35 E),.&.8 

()# %#&%(#36.*"35 &)*)*.8 3 E),.&.8 Salmo s. str. #.5 3 @,$435 )#&36%<# /%&0. ,%7/.,0 

*$+,%B#/)3@%, (%&363. 20,.7"3 2 .4) 7%@(.8 6%*#3 3 *$>.((0. +.,.@(3. ")(C0 &)-(05 

")*#.8). J,)/. #)4), *&.@$9 T. H34B($, 1.;. I.,4 +)@(3/%.# #%"*)()/36.*"38 ,%(4 &)*)*.205 

,0- @) *%/)*#)9#.&'()4) *./.8*#2%. L,3 B#)/ "%"35-&3-) 4,$++3,)2)" 2($#,3 Salmonidae 

)( (. 20@.&9#. T./ (. /.(.., *$@9 +) +,3(9#)/$ 3/ +),9@"$ ,%*+)&)>.(39 ,)@)2 (Salmo * 

+)@,)@)/ Oncorhynchus, Salvelinus, Hucho, Brachymystax, Stenodus, Coregonus 3 Thymallus), 

/)>() *@.&%#' 202)@, 6#) )( +,)@)&>%.# ,%**/%#,32%#' &.(")2 "%" +.,.5)@(08 ,)@ )# 

*)-*#2.(() &)*)*.8 " *34)20/ 3 5%,3$*)20/ ,0-%/.  

A.A. R.,(%23( (1923) (% )*()2. 37$6.(39 *".&.#% &)*)*.205 ,0- ,%7@.&9.# 35 (% @2% 

*./.8*#2% — Thymallidae 3 Salmonidae. A +)*&.@(./ )( 20@.&9.# #,3 +)@*./.8*#2%: 1) 

Stenodini * ,)@)/ Stenodus, 2) Coregonini * ,)@)/ Coregonus 3 3) Salmonini. A *2)< )6.,.@', 

+)@*./.8*#2) Salmonini )( @.&3# (% #,3 4,$++0 «-)&.. 6./ ,)@)2)4) 7(%6.(39»: (%) 4,$++$ 

Brachymystini (,)@ Brachymystax), (-) 4,$++$ Salmonini (,)@0 Salmo, Salvelinus 3 Hucho) 3 (2) 

4,$++$ Oncorhynchus (loc. cit.). 1.(")2 )# )*#%&'(05 &)*)*.8 +)@*./.8*#2% Salmonini )( 

20@.&9.# 2 )#@.&'($< 4,$++$ +) +)&)>.(3< /.>6.&<*#(05 ")*#.8 (&.>%# *+.,.@3 ,0&%, % 
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(. +) .4) -)"%/), E),/. 2.,5(.6.&<*#()8 ")*#3 (204($#%, % (. 2)4($#% 2($#,' 3&3 +,9/%9), 

(.-)&':)/$ ,%7/.,$ 7$-)2 (% 2.,5(.6.&<*#()8 ")*#3 3 /.&")8 3",.. T35))".%(*"3. &)*)*3 

,)@% Oncorhynchus 20@.&.(0 2 )#@.&'($< 4,$++$ 37-7% )#*$#*#239 $ (35 2 #./.(()8 6%*#3 

5)(@,)",%(3$/% +%,(05 )#2.,*#38 (E)(#%(.&.8), 7%)*#,.(()4), % (. ,%7@2).(()4) *+.,.@3 

,)*#,$/% 3 @&3((05 7%4&%7(36(05 ")*#.8 (@)5)@9# @) +,.@",0:.6()8 ")*#3). 

T35))".%(*"3. E),.&3 +) B#3/ 5%,%"#.,3*#3"%/ 2"&<6.(0 2 ,)@ Salmo. A @,$435 *2)35 

,%-)#%5 (Tchernavin, 1937, 1939) 2)+,)* ) +)&)>.(33 ,)@% Brachymystax *,.@3 @,$435 

&)*)*.205 ,0- A.A. R.,(%23( )-5)@3# *#),)()8. D@(%"), *$@9 +) #)8 5%,%"#.,3*#3"., 

")#),$< )( @%.# @&9 Salmonini — -)&':)8 ,)#, ",$+(0. 7$-0, -)&.. 3&3 /.(.. ,)7)2). /9*), 

",$+(%9 3",%, &.(")2 Brachymystax " B#)8 4,$++3,)2". )( (. )#()*3#, +.,.63*&99 2 .. 

*)*#%2. &3:' ,)@0 Salmo, Salvelinus, Hucho (-&37"3 /.>@$ *)-)8) 3 Oncorhynchus ((.*")&'") 

2 *#),)(.) (Tchernavin, 1939: 122). 

1.;. I.,4, +) ,.7$&'#%#%/ 3**&.@)2%(38 A.A. R.,(%23(%, 2 @)+)&(.(3. ") 2#),)/$ 

37@%(3< *2).8 /)()4,%E36.*")8 *2)@"3 +) +,.*()2)@(0/ ,0-%/ H)**33 (I.,4, 1923), 2()2' 

2)**#%(%2&32%.# #35))".%(*"35 &)*)*.8 2 ,%(4. *%/)*#)9#.&'()4) ,)@% Oncorhynchus, 

3*"&<6%9 37 .4) *)*#%2% #35))".%(*"35 E),.&.8. ;3*#./%#36.*"3. )#():.(39 &)*)*.205 

,0-, 2 ")(.6()/ 3#)4., +,.@*#%2&9<#*9 ./$ 2 *&.@$<=./ 23@.. U%,3$*)205 ,0- )( 

,%**/%#,32%.# 2 ,%(4. )#@.&'()4) *./.8*#2% Thymallidae. ;34)20. ,0-0 3 *)-*#2.(() 

&)*)*.20. ,0-0 *)*#%2&9<# *./.8*#2) Salmonidae * @2$/9 +)@*./.8*#2%/3 — Coregonini 

(,)@0 Stenodus 3 Coregonus) 3 Salmonini (I.,4, 1940). A($#,3 +)*&.@(.4) +)@*./.8*#2% )( 

20@.&9.# @2. 4,$++0 ,)@)2, 3*5)@9 37 (%&3639/)#*$#*#239 $ 27,)*&05 )*)-.8 +%,0 

E)(#%(.&.8 2 #./.(()/ )#@.&. 5)(@,)",%(3$/%: 1) Salmo, Salvelinus, Cristivomer, Hucho; 

«2)7/)>() #%">.» Salmothymus 3 Brachymystax; 2) Oncorhynchus.  

 A 1961 4. -0&% )+$-&3")2%(% @3**.,#%C3)((%9 ,%-)#% J. ?),@.(% (Norden, 1961), 

")#),%9 2 +)*&.@$<=./ *#%()23#*9 )#+,%2()8 #)6")8 @&9 C.&)4) ,9@% 3**&.@)2%(38 +) 

E3&)4.(33 3 *3*#./%#3". &)*)*.205 ,0-. L,)2.@.((08 3/ #=%#.&'(08 %(%&37 *".&.#% 

/()>.*#2% +,.@*#%23#.&.8 (. #)&'") +)6#3 2*.5 )*()2(05 &3(38 &)*)*.205 ,0-, () 3 

(.")#),05 -&3>%8:35 " (3/ ,)@*#2.((05 4,$++, +)72)&3& *@.&%#' ,9@ 2%>(05 7%"&<6.(38. 

L) .4) /(.(3<, ,%7&3639 /.>@$ &)*)*.20/3, *34)20/3 3 5%,3$*)20/3 ,0-%/3 (%5)@9#*9 

+,3/.,() (% )@()/ $,)2(.. L.,20. 20@.&9<#*9 :3,)") ,%7@23($#0/3 #./.((0/3 ")*#9/3, 

2#),0. — +)#.,.8 7$-)2 (% 2.,5(.6.&<*#()8 ")*#3, #,.#'3 — )#*$#*#23./ ),-3#)*E.()3@%. 

L) B#)8 +,363(. J. ?),@.( +,3@%.# 2*./ B#3/ #,./ 4,$++%/ )@3( 3 #)# >. ,%(4 — ,%(4 

+)@*./.8*#2%. ;./.8*#2) Salmonidae &.4") )#&36%.#*9 )# "),<:")23@(05 ,0- +) (%&363< 

#,.5, % (. )@()4) 3&3 @2$5 7%4($#05 +)*&.@(35 52)*#)205 +)72)(")2. ?.")#),0. 

5%,%"#.,3*#3"3, +) .4) /(.(3<, $"%702%<# (% #), 6#) (%3-)&.. -&37"3/3 " 43+)#.#36.*")/$ 
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+,.@"$ Salmonidae @)&>(0 *63#%#'*9 +,.@*#%23#.&3 +)@*./.8*#2% Salmoninae. N/.(() 

+)*&.@(3. 3/.<# 4.(.,%&37)2%((). *#,).(3. 6.&<*#.8, 5%,%"#.,(). @&9 ,%7&36(05 53=(05 

,0-: «(.2.,)9#(), 6#) -)&':%9, 5),):) 2)),$>.((%9 7$-%/3 2.,5(99 6.&<*#' +,)37):&% )# 

#%")8 /%&.('")8, -.77$-)8 ")*#3, "%" $ Coregonus» (loc. cit., p. 747). L) .4) /(.(3<, (% 

+,3/.,. 53=(05 *34)2 ,)@% Stenodus )6.23@(), 6#) .*&3 7$-0 -0&3 )@(%>@0 +)#.,9(0, #) 

2()2' )(3 (. /)4$# -0#' +,3)-,.#.(0. J,)/. #)4), B#)# 43+)#.#36.*"38 +,.@)" @)&>.( -0& 

3/.#' -%73-,%(53%&'($< +&%*#3("$, +,3*$#*#2$<=$< $ +,.@*#%23#.&.8 ,%7&36(05 

+,3/3#32(05 4,$++ ,0-, -&37"35 " &)*)*.20/. ;,.@3 Salmonidae B#% +&%*#3("% )-06(% 

#)&'") @&9 *)-*#2.(() &)*)*.8. ; @,$4)8 *#),)(0, ,%7@.&.((0. #./.((0. ")*#3 $ 

+,.@*#%23#.&.8 Salmoninae 92&9<#*9 +,)@23($#)8 5%,%"#.,3*#3")8. N*5)@(). *)*#)9(3. 

B#)8 5%,%"#.,3*#3"3 *)5,%(3&)*' $ *34)205 3 5%,3$*)205 ,0-.  

;,.@3 +,.@*#%23#.&.8 Salmoninae, +) /(.(3< J. ?),@.(%, Brachymystax lenok 

/),E)&)436.*"3 (%3-)&.. -&37)" " +,.@")2)8 E),/. 2*.4) *./.8*#2% Salmonidae — «2*. 

)*)-.(()*#3 &)*)*.205 ,0- +,3*$#*#2$<#, () ,%723#0 (. 2 +)&()8 /.,.» (loc. cit., p. 749). 

H)# $ Brachymystax *,.@(.4) ,%7/.,%, 7$-0 (% 2.,5(.8 6.&<*#3 5),):) 20,%>.(0, () 

(.2.&3"3, 3",% /.&"%9. D( +,.@+)&)>3&, 6#) Brachymystax—+)@)-(%9 E),/% * 

(.,%7@.&.((0/3 #./.((0/3 ")*#9/3, * )@()8 *#),)(0, @%&% &3(3<, 2.@$=$< " 53=()/$ 

Salmo * -)&':3/3 6.&<*#9/3, %, * @,$4)8 — &3(3<, @%2:$< (%6%&) 23@%/ ,)@% Thymallus * 

(.-)&':3/3 6.&<*#9/3 3 +3#%<=35*9 +,.3/$=.*#2.(() (%*.")/0/3, % #%">. &3(3<, 

@%2:$< 2 ")(.6()/ *6.#. *34)2 ,)@% Coregonus * ,#)/ /%&)4) ,%7/.,%, ,.@$C3,)2%((0/ 

7$-(0/ 2)),$>.(3./ 3 +3#%<=35*9 2 )*()2()/ +&%("#)()/. A($#,3 Salmoninae J. ?),@.( 

+,.@+)&%4%& +)*&.@)2%#.&'(). )#@.&.(3. +,.@")205 E),/, ")#),). +,32.&) " +)92&.(3< 

*(%6%&% Brachymystax, % 7%#./ — Hucho, Salvelinus, Salmo 3 Oncorhynchus. 

G>. H%$(*E.&& (Rounsefell, 1962: 264), )*()202%9*' (% @%((05 ,%-)#0 J. ?),@.(%, 

)C.(3& *5)@*#2) ,)@)2 2($#,3 Salmoninae 3 +,3:.& " 202)@$ ) #)/, 6#) ,)@0 Brachymystax 

(*%/08 4.(.,%&37)2%((08) 3 Oncorhynchus (*%/08 +,)@23($#08) (%3-)&.. ,.7") )#&36%<#*9 

@,$4 )# @,$4% 3 *297%(0 * ")/+%"#()8 4,$++)8 ,)@)2 Hucho, Salvelinus 3 Salmo 6.,.7 Hucho 3 

Salmo, *))#2.#*#2.((). 

;&.@$.# )#/.#3#', 6#) /),E)&)436.*"$< 5%,%"#.,3*#3"$ &.(")2 Brachymystax J. 

?),@.( @%& (% )*()2. 3**&.@)2%(39 &3:' )@()4) (.-)&':)4) B"7. &.("% (SL=132 //) 37 

-%**.8(% ,. T$/%(4%( (T$/%((%9). T%"3/ >. (.+,.@*#%23#.&'(0/ -0& .4) /%#.,3%& 3 +) ,)@$ 

Hucho (+) )@()/$ B"7. Hucho hucho 3 H. perryi).  

?%3-)&.. +)@,)-() /),E)&)439 &.(")2 3 #%8/.(.8 -0&% +,)%(%&373,)2%(% (.*")&'") 

+)7>., 2 E$(@%/.(#%&'(05 ,%-)#%5 F.U. S%+):(3")2)8 (S%+):(3")2%, 1967%, 1968-, 1975). 

D-,%-)#%2 2 )-=.8 *&)>()*#3 74 B"7. Brachymystax lenok, 7 B"7. Hucho hucho, 56 B"7. H. 
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taimen, 72 B"7. H. perryi, )(% @%&% (. #)&'") +)@,)-($< 5%,%"#.,3*#3"$ *#,).(39 6.,.+% 

(2"&<6%9 ")*#3 23*C.,%&'()4) *".&.#%), )*.2)4) *".&.#% 3 +&.6.2)4) +)9*%, *)+,)2)>@%./$< 

#=%#.&'(0/3 3&&<*#,%C39/3, () 3 *$//3,)2%&% (.")#),0. -3)/.#,36.*"3. +)"%7%#.&3 

&.(")2 3 #%8/.(.8. A 3#)4. F.U. S%+):(3")2% +,3:&% " *&.@$<=3/ 202)@%/. H)@0 

Brachymystax 3 Hucho 2) /()4)/ )6.(' *5)@(0 /.>@$ *)-)8 +) *#,).(3< *):(3"%, 

27%3/()/$ ,%*+)&)>.(3< 7$-)2 (% 4)&)2". *):(3"% 3 (.-(05 ")*#95, % #%">. +)&)>.(3< 3 

E),/. &)-(05 ")*#.8. G2% 23@% ,)@% Hucho (H. hucho 3 H. taimen) (%*#)&'") -&37"3 @,$4 " 

@,$4$, 6#), 2)7/)>(), 35 *&.@$.# ,%**/%#,32%#' 2 ,%(4. +)@23@)2 )@()4) 23@%. ;%5%&3(*"38 

#%8/.(' H. perryi ,.7") )#&36%.#*9 )# (35 (%&363./ 2)),$>.(()8 7$-%/3 -%73-,%(53%&'()8 

+&%*#3("3 ($ H. hucho 3 H. taimen B#% +&%*#3("% 2))-=. )#*$#*#2$.#), /.&"3/3 7$-%/3 2 

*,.@(.8 6%*#3 9706()8 +&%*#3("3 ($ H. hucho 3 H. taimen 7$-0 3/.<#*9 #)&'") +) .. ",%9/), 

E),/)8 &)-(05 ")*#.8, /%&0/ 63*&)/ ,9@)2 6.:$8 2 -)")2)8 &3(33 ((. -)&.. 63*&% 

+,)-)@.((05 6.:$8), (.-)&':3/ 63*&)/ +)72)(")2 ()")&) 60). A@)-%2)", H. perryi 

)#&36%.#*9 "%" )# @2$5 @,$435 23@)2 #%8/.(.8, #%" 3 )# &.(")2 +,3*$#*#23./ 43+B#/)3@% 3 

+)&)>.(3./ *$+,%B#/)3@% (7%@(38 ")(.C &.>3# +)2.,5 &)-(05 ")*#.8, % (. 25)@3# 2 ,%*=.+ 

35 +.,.@(35 ")(C)2). T%"3/ )-,%7)/, +,.@&)>.(3. ) 20@.&.(33 *%5%&3(*")4) #%8/.(9 2 

*%/)*#)9#.&'(08 +)@,)@ Parahucho (Vladykov, 1963; Vladykov, Gruchy, 1972) +)&$63&) 

@)-,)#(). E%"#36.*"). )-)*()2%(3.. D#&3639/ &.(")2 Brachymystax )# #%8/.(.8 Hucho 3 

Parahucho ((.-)&':)8 ,)#, E),/% 6.,.+% 3 *$+,%B#/)3@%) F.U. S%+):(3")2% +,3@%.# 

*$=.*#2.(() -)&':.. 7(%6.(3. 3, 2*&.@ 7% /()43/3 @,$43/3 3**&.@)2%#.&9/3, +,)@)&>%.# 

,%**/%#,32%#' +.,205 2 ,%(4. *%/)*#)9#.&'()4) ,)@%. L,3 B#)/ )(% *)4&%:%.#*9 * 

E3&)4.(.#36.*")8 *5./)8 ,)@)2 Salmoninae J. ?),@.(%, +)*#$&3,$<=.8 +,3/3#32()*#' 

,)@% Brachymystax. 

J +,3(C3+3%&'() 3(0/ 7%"&<6.(39/ ) 2.,)9#()8 E3&)4.(33 Salmoninae 3 

E3&)4.(.#36.*")8 +)73C33 ,)@% Brachymystax +,3:.& 2 #. >. *%/0. 4)@0 H. I.(". (Behnke, 

1968). A 1964—1965 4)@%5 +)*&. 7%=3#0 @)"#),*")8 @3**.,#%C33 B#)# 3**&.@)2%#.&' 10 

/.*9C.2 +,)2.& 2 1%-),%#),33 35#3)&)433 Q))&)436.*")4) 3(*#3#$#%, 37$6%9 

")&&."C3)((0. /%#.,3%&0 3 #.*() )-=%9*' * *)#,$@(3"%/3 1%-),%#),33 3, 2 6%*#()*#3, * 

F.U. S%+):(3")2)8 3 P.!. G),)E..2)8. L,3 20,%-)#". *)-*#2.(()8 #)6"3 7,.(39 (% 

E3&)4.(3< &)*)*.205 ,0- H. I.(". ,$")2)@*#2)2%&*9 372.*#(0/ +,3(C3+)/ (.)-,%#3/)*#3 

B2)&<C33 1. G)&&), $#2.,>@%<=3/, 6#) )@(%>@0 +)#.,9((0. 2 "%")8-&3-) B2)&<C3)(()8 

&3(33 +,37(%"3 (. /)4$# +)923#'*9 7%()2). L) /(.(3< H. I.("., 43+)#.#36.*"38 +,.@)" 

&)*)*.205 ,0- 3/.& /%"*3/%&'() ,%723#). 7$-(). 2)),$>.(3.: (% 2.,5(.6.&<*#()8, 

/.>6.&<*#()8, (3>(.6.&<*#()8, (.-()8 ")*#95; (% 4)&)2". 3 ,$")9#". *):(3"%; +) ",%9/ 3 

/.@3%&'()8 +)2.,5()*#3 9706()8 +&%*#3("3; (% -%73-,%(53%&'()8 +&%*#3(".. N*5)@9 37 
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B#)4), )( ,%7@.&9.# Salmoninae (% @2. 4,$++3,)2"3 ,)@)2 — 1) Salmo, Oncorhynchus 3 

Salmothymus; 2) Salvelinus, Hucho 3 Brachymystax. L,.@*#%23#.&3 +.,2)8 4,$++0 *)5,%(3&3 

7$-0 (% ,$")9#". *):(3"%, % 2#),)8 — 35 +)#.,9&3. A) 2#),)8 4,$++. &3:' $ (.")#),05 

23@)2 *)5,%(3&3*' @,$43. +,3/3#32(0. 5%,%"#.,3*#3"3 (7$-0 (% -%73-,%(53%&'()8 

+&%*#3(". 3 *,.@(.8 6%*#3 9706()8 +&%*#3("3). L) /(.(3< B#)4) 3**&.@)2%#.&9, 5%,%"#., 

7$-()4) 2)),$>.(39 $ Brachymystax (. +)72)&9.# *)4&%*3#'*9 * 20@23($#0/3 ,%(.. 

+,.@+)&)>.(39/3 ) (%3-)&':.8 %,5%36()*#3 B#)4) ,)@% — «(.2.,)9#(), 6#) B2)&<C3)((%9 

&3(39 -.7 -%73-,%(53%&'(05 3&3 /.@3%&'() ,%*+)&)>.((05 9706(05 7$-)2 3 +)#.,92:%9 

7$-0 (% ,$")9#". *):(3"%, "%" $ Brachymystax, /)>.# +,)372.*#3 23@0, 3/.<=3. B#3 7$-0» 

(loc. cit., p.10). T%"3/ )-,%7)/, E3&)4.(.#36.*"3. )#():.(39 2) 2#),)8, -)&.. +,)@23($#)8, 

4,$++3,)2". ,)@)2 +,.@*#%2&9&3*' ./$ 2 *&.@$<=./ 23@.: )# )-=.4) +,.@"% B#)8 4,$++0 

)#@.&9.#*9 &3(39 4)&'C)2 Salvelinus, % 7%#./ +,)3*5)@3# ,%7@.&.(3. &3(38, 2.@$=35 " 

*)2,./.((0/ Brachymystax 3 Hucho (Behnke, 1968: fig. 3). A #)8 >. ,%-)#. 2()2' +,)72$6%&) 

,%(.. $>. 20*"%7%((). +,.@+)&)>.(3. (Regan, 1914) ) -)&':.8 E3&)4.(.#36.*")8 -&37)*#3 

#35))".%(*"35 E),.&.8 " #35))".%(*"35 &)*)*9/ Oncorhynchus, (.>.&3 6./ " %#&%(#36.*"3/ 

&)*)*9/ 3 E),.&9/ Salmo. D#/.#3/, 6#) (.7%@)&4) @) B#)4) #35))".%(*"35 E),.&.8 

20@.&3&3 2 )#@.&'(08 +)@,)@ Parasalmo (Vladykov, 1963; Vladykov, Gruchy, 1972). 

R.,.7 (.*")&'") &.# +)*&. )+$-&3")2%(39 ,%-)#0 H. I.(". " %(%&)436()8 *5./. 

E3&)4.(.#36.*"35 )#():.(38 ,)@)2 +)@*./.8*#2% Salmoninae +,3:.& O. A3&*)( (Wilson, 

1974 — C3#. +): Stearley, Smith, 1993, fig. 1b). J *)>%&.(3<, ,.7$&'#%#0 .4) %(%&37% 

)"%7%&3*' (.@)*#$+(0, +)*")&'"$ -0&3 37&)>.(0 &3:' 2 23@. ,$")+3*3 @3**.,#%C33.  

J%" F.U. S%+):(3")2%, #%" 3 H. I.(". *):&3*' 2 #)/, 6#) E3&)4.(.#36.*"%9 +)73C39 

&.(")2 3 #%8/.(.8 @)&>(% +,)9*(3#'*9 +)*&. 35 "%,3)&)436.*")4) 37$6.(39.  

L.,20. *2.@.(39 +) 5,)/)*)/()/$ (%-),$ &.(")2 2+.,20. -0&3 +)&$6.(0 2 (%6%&. 

70-5 4)@)2 P. !. G),)E..2)8 (J3,+36(3")2, 1974; S%+):(3")2%, 1975; G),)E..2%, 1977) 3, 

(.7%23*3/) )# (.., <>()-"),.8*"3/3 3**&.@)2%#.&9/3 V. J%(4 3 P. L%," (Kang, Park, 1973). 

P.!. G),)E..2)8 -0&3 "%,3)#3+3,)2%(0 &.("3 37 -%**.8(% )7. I%8"%& (&36(). *))-=.(3.). 

L) .. @%((0/, 63*&) 5,)/)*)/ (2n) $ B#35 &.(")2 )"%7%&)*' ,%2() 92; 10 5,)/)*)/ 37 (35 

)#(.*.(0 " /.#%- 3&3 *$-/.#%C.(#,36.*"3/ (O), )*#%&'(0. — " *$-#.&)C.(#,36.*"3/, #.&)- 

3&3 %",)C.(#,36.*"3/ (!). ;))#2.#*#2.((), 63*&) 5,)/)*)/(05 +&.6 (NF) $ &.(")2 

*)*#%23&) 102 (G),)E..2%, 1977). D@()2,./.(() B#)# %2#), +)&$63& +.,20. @%((0. +) 

*#,$"#$,. "%,3)#3+% *3-3,*")4) #%8/.(9 Hucho taimen 37 #)4) >. ,.6()4) -%**.8(%: 2n = 84, 

M = 18, A = 66, NF = 102 (G),)E..2%, 1977). D#/.#3/, 6#) ,.7$&'#%#0 B#)4) 3**&.@)2%(39 

-0&3 +,32.@.(0 2 *2)@()8 #%-&3C. 5,)/)*)/(05 63*.& $ &)*)*.205 ,0-. D@(%") 
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/.#%E%7(0. +&%*#3("3 3 "%,3)4,%//0, +)*&$>32:3. )*()2)8 @&9 B#35 7%"&<6.(38, #%" 3 (. 

-0&3 )+$-&3")2%(0.  

T%" 3&3 3(%6., () " *.,.@3(. 70-5 4)@)2, * +)92&.(3./ ()205 @%((05 +) *#,$"#$,. 

"%,3)#3+)2 &.(")2 3 #%8/.(.8, % #%">. ,9@% 23@)2 #35))".%(*"35 4)&'C)2 (A3"#),)2*"38, 

1978), 7%+)&(3&*9 *$=.*#2)2%2:38 ,%(.. +,)-.& 2 "%,3)&)436.*")8 37$6.(()*#3 &)*)*.205 

,0- +)@*./.8*#2% Salmoninae (@) B#)4) -)&.. 3&3 /.(.. +)@,)-() -0&3 3**&.@)2%(0 &3:' 

+,.@*#%23#.&3 Salmo, Oncorhynchus, Parasalmo 3 Salmothymus), 3 -0&3 +,.@+,3(9#0 @2. 

+)+0#"3 3*+)&'7)2%(39 "%,3)&)436.*"35 @%((05 2 C.&95 209*(.(39 E3&)4.(.#36.*"35 

27%3/))#():.(38 ,)@)2 &)*)*.205 ,0-. L,3 B#)/ 2 )-.35 +)+0#"%5 (G),)E..2%, 1977; 

A3"#),)2*"38, 1978) )C.("% (%+,%2&.(38 B2)&<C33 "%,3)#3+)2 &)*)*.205 ,0- -0&% 

+,)372.@.(% * $6.#)/ #)4) E%"#%, 6#) (.7%@)&4) @) B#)4) +,.@+)&)>.(3. ) +)&3+&)3@()/ 

+,)*5)>@.(33 &)*)*.205 ,0- (Svardson, 1945) +)&$63&) @)*#%#)6() $-.@3#.&'(). 

+)@#2.,>@.(3. 2 3**&.@)2%(395 ;. D() 3 *)%2#),)2 (Ohno et al., 1968; Ohno, 1970), 

+,)@./)(*#,3,)2%2:35 #.#,%+&)3@($< +,3,)@$ B#35 ,0-. L) B#3/ @%((0/, &)*)*.20. 

,0-0, 2 *,%2(.(33 * ,)@*#2.((0/3 3/ 4,$++%/3 ,0- (*.&'@.23@(0/3 3 "),<:")23@(0/3), 

3/.<# $@2).((). ")&36.*#2) G?J 3 $2.&36.((). 63*&) &)"$*)2, ")@3,$<=35 ,9@ -.&")2. 

J,)/. #)4), +,3 ")(K<4%C33 5,)/)*)/ 2 +,)C.**. /.8)7% $ &)*)*.205 ,0- 6%*#) 

(%-&<@%<#*9 /$&'#32%&.(#0 (Ohno, 1970). L)*")&'"$ 63*&) 5,)/)*)/(05 +&.6 $ 37$6.((05 

" #)/$ 2,./.(3 23@)2 &)*)*.205 ,0- 2%,'3,)2%&) 2 $7"35 +,.@.&%5 (NF = 104—106, 7% 

3*"&<6.(3./ Salmo salar, $ ")#),)4) NF = 74) 3, 2@)-%2)", )() -0&) +,3/.,() 2 @2% ,%7% 

-)&':. 372.*#()4) 63*&% 5,)/)*)/ $ (.")#),05 23@)2 *.&'@.23@(05 3 "),<:")23@(05 

(2n = 48—52), #) ;. D() +,.@+)&%4%&, 6#) &)*)*.20. ,0-0 +,)37):&3 )# @3+&)3@()4) 

+,.@"%, 3/.2:.4) 48 %",)C.(#,36.*"35 5,)/)*)/. ;))#2.#*#2.((), 3*5)@(). 63*&) 

5,)/)*)/ $ B#)4) +,.@"% /)4&) *)*#%2&9#' 96 %",)C.(#,3")2 (Ohno, 1970). H%((.. " #)/$ >. 

202)@$ +,3:.& H. ;%8/)( (Simon, 1963), +)&%4%2:38, 6#) +.,2)(%6%&'(). 63*&) 5,)/)*)/ $ 

+,.@"% &)*)*.8 -0&) )")&) 100 %",)C.(#,36.*"35 5,)/)*)/.  

A *2973 * B#3/, &.(")2, "%" 3/.<=35 )-06(). @&9 &)*)*.8 63*&) 5,)/)*)/(05 +&.6, 

() 5%,%"#.,37$<=35*9 (%320*:3/ *,.@3 +,.@*#%23#.&.8 )*#%&'(05 ,)@)2 &)*)*.205 ,0- 

63*&)/ 5,)/)*)/ (2n $ Hucho — 84, $ Salvelinus — 76—86, $ Salmothymus — 84, $ Salmo — 

56—80, $ Parasalmo 3 Oncorhynchus — 56—70 3 52—74) (G),)E..2%, 1977: #%-&. 1; 

A3"#),)2*"38, 1978: #%-&. 9), )-% 3**&.@)2%#.&9 *)6&3 2)7/)>(0/ ,%**/%#,32%#' 2 "%6.*#2. 

(%3-)&.. +,3/3#32()8, -&37")8 " 3*5)@()/$ +)&3+&)3@()/$ +,.@"$, &3(33, ,%(':. @,$435 

)#@.&32:.8*9 )# )-=.4) +,.@")2)4) *#2)&% &)*)*.205 ,0-. G%&'(.8:%9 B2)&<C39 

+,.@")2)8 E),/0 &)*)*.8, *)4&%*() +,.@*#%2&.(39/ +.,2)4) %2#),%, +,)#."%&% +$#./ 

+)*&.@)2%#.&'()4) )#@.&.(39 &3(38, 2.@$=35 " *)2,./.((0/ Hucho, Salvelinus, 
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Salmothymus, Salmo 3 Oncorhynchus, 3 *)+,)2)>@%&%*' $/.(':.(3./ 63*&% 5,)/)*)/. L) H. 

O. A3"#),)2*")/$, +)*&. )#@.&.(39 &3(33 &.(")2, +,.@")2%9 E),/% &)*)*.8 ,%7@.&9.#*9 (% 

@2. &3(33, 2.@$=35, * )@()8 *#),)(0, " Parasalmo 3 Oncorhynchus, % * @,$4)8 — " Hucho, 

Salvelinus, Salmothymus 3 Salmo. T%"3/ )-,%7)/, )-% 3**&.@)2%#.&9 +,.@*#%2&9<# 

"%,3)&)436.*"$< B2)&<C3< &)*)*.205 ,0- 2 23@. )@()(%+,%2&.(()4) +,)C.**% $/.(':.(39 

63*&% 5,)/)*)/ +$#./ C.(#,36.*"35 *&39(38. A ,.7$&'#%#., E3&)4.(.#36.*"3. 

27%3/))#():.(39 ,)@)2 &)*)*.205 ,0-, 202)@3/0. (% )*()2. +)@)-()8 3(#.,+,.#%C33 

"%,3)&)436.*"35 @%((05, 2 +)&()8 /.,. *)4&%*$<#*9 * +,.@*#%2&.(39/3 J. ?),@.(% ) 

E3&)4.(33 &)*)*.8; 2 6%*#()*#3, +)@#2.,>@%.#*9 .4) /(.(3. ) -&37)*#3 &.(")2 " )-=./$ 

+,.@"$ &)*)*.205 ,0- (Norden, 1961).  

;&.@$.# $"%7%#', 6#) ,%-)#% V. J%(4 3 P. L%," (Kang, Park, 1973) B#3/3 %2#),%/3 (. 

C3#3,)2%&%*' 3, +) 2*.8 23@3/)*#3, -0&% 3/ 2 #) 2,./9 (. 372.*#(%. O.>@$ #./, +,3 

3**&.@)2%(33 "%,3)#3+)2 &.(")2 37 ,." <>()8 6%*#3 J),.8*")4) +)&$)*#,)2% V. J%(4 3 P. 

L%," +)&$63&3 (.*")&'") )#&36(0. ,.7$&'#%#0. L) 35 @%((0/, "%,3)#3+ B#35 &.(")2 

5%,%"#.,37$.#*9 *&.@$<=3/3 +)"%7%#.&9/3: 2n = 90, M = 26, A = 64, NF = 116 (Kang, Park, 

1973). L,3 B#)/ *,.@3 4,$++0 @2$+&.635 5,)/)*)/ 20@.&9<#*9 5 +%, ",$+(05 3 4 +%,0 

)6.(' /.&"35 5,)/)*)/ (Kang, Park, 1973: fig. 1). ;$@9 +) 2*./$, B#) (.*))#2.#*#23. 2 63*&. 

@2$+&.635 5,)/)*)/ 3 *$//%,()/ 63*&. +&.6, +,32)@3/). ,%7(0/3 3**&.@)2%#.&9/3, /)>.# 

-0#' 2072%() #./, 6#) )(3 3*+)&'7)2%&3 ,%7(0. /.#)@0 +,34)#)2&.(39 5,)/)*)/(05 

+,.+%,%#)2. P. !. G),)E..2% ,%-)#%&% (% B/-,3)(%&'()/ /%#.,3%&. /.#)@)/ @%2&.(05 

+,.+%,%#)2 (&36(). *))-=.(3.), 2 #) 2,./9 "%" <>()-"),.8*"3. 3**&.@)2%#.&3 +,3/.(3&3 

-)&.. *)2.,:.(($< /.#)@3"$ 20*$:.((05 +,.+%,%#)2 (air-drying method). A ,.7$&'#%#. 37-

7% (37")8 ,%7,.:%<=.8 *+)*)-()*#3 /.#)@3"3, 3*+)&'7)2%(()8 P. !. G),)E..2)8, $ 

-%8"%&'*"35 &.(")2 37 @2$+&.635 5,)/)*)/ $@%&)*' 20923#' &3:' 5 +%, ",$+(05 

/.#%C.(#,36.*"35 5,)/)*)/.  

A (%6%&. 80-5 4)@)2 L. H.- 3 L. 13/%( (Rab, Liehman, 1982) +$-&3"$<# ,.7$&'#%#0 

#=%#.&'() 20+)&(.(()4) %(%&37% *#,$"#$,0 "%,3)#3+% $ @$(%8*")4) #%8/.(9 Hucho hucho, 

#,.-$<=3. +.,.*/)#,% 27%3/))#():.(38 &.(")2 3 #%8/.(.8 ,)@% Hucho. L) 35 @%((0/, 

E),/$&% "%,3)#3+% B#)4) 23@% *)*#%2&9.# 2n = 82, M = 30—32, A = 50—52, NF = 112—114 

(Rab, Liehman, 1982). L,3 B#)/ *,.@3 @2$+&.635 5,)/)*)/ *2)3/3 /.&"3/3 ,%7/.,%/3 

20@.&9<#*9 4 +%,0 /.#%C.(#,36.*"35 5,)/)*)/. !2#),0 )-,%=%<# 2(3/%(3. (% 

7(%63#.&'(). *5)@*#2) "%,3)#3+)2 Hucho hucho 3 "),.8*"35 &.(")2 (Kang, Park, 1973) — 3 $ 

#.5 3 $ @,$435 3/..#*9 /),E)&)436.*"3 *5)@(0. 4 +%,0 /.&"35 /.#%C.(#,36.*"35 3 6 +%, 

*$-#.&)C.(#,36.*"35 5,)/)*)/ 3, ",)/. #)4), $ B#35 23@)2 )"%702%.#*9 -&37"3/ 3 )-=.. 

63*&) 5,)/)*)/(05 +&.6. A *2973 * B#3/ L. H.- 3 L. 13/%( +,.@+)&%4%<# 6,.7206%8() 
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#.*(0. B2)&<C3)((0. *2973 ,)@)2 Brachymystax 3 Hucho. ;)+)*#%2&99 *2)3 @%((0. +) 

@$(%8*")/$ #%8/.(< * @%((0/3 P. !. G),)E..2)8 +) "%,3)#3+$ *3-3,*")4) #%8/.(9, )(3 

)#/.6%<# 35 (.@)*#%#)6() +)&(). *))#2.#*#23., 20,%>%<=..*9 2 -)&.. (37")/ 63*&. 

@2$+&.635 5,)/)*)/ 3 /.(':./ *$//%,()/ 63*&. 5,)/)*)/(05 +&.6 $ +)*&.@(.4) 23@%. 

H%**/%#,32%9 2)7/)>(0. +,363(0 B#)4), L. H.- 3 L. 13/%( (Rab, Liehman, 1982) +,35)@9# " 

202)@$ ) #)/, 6#) 5,)/)*)/(0. (%-),0 @$(%8*")4) 3 *3-3,*")4) #%8/.(9 (% *%/)/ @.&. 

-)&.. *5)@(0, 6./ B#) /)>.# "%7%#'*9 37 )+$-&3")2%((05 @%((05, % 3/.<=3.*9 ,%7&3639 

*"),.. 2*.4) 92&9<#*9 *&.@*#23./ (.*)2.,:.(*#2% /.#)@3"3, 3*+)&'7)2%(()8 P. !. 

G),)E..2)8, (. +)72)&32:.8 20923#' /.&"3. /.#%- 3 *$-/.#%C.(#,36.*"3. 5,)/)*)/0.  

A*&.@ 7% L. H.-)/ 3 L. 13/%()/ (Rab, Liehman, 1982), 2 #)/ >. #)/. >$,(%&% Folia 

Zoologica V. U)&'63" (Holcik, 1982b) +$-&3"$.# *#%#'<, C.&' ")#),)8 — @)+)&(3#' 

/),E)&)436.*"$< 5%,%"#.,3*#3"$ ,)@)2 Hucho 3 Brachymystax, (%6%#$< 2 ,%-)#%5 1. ;. 

I.,4% (1909, 1948), J. ?),@.(% (Norden, 1961) 3 F. U. S%+):(3")2)8 (1967%, 1968-, 1975), 2 

*2973 * (.")#),0/3 (%5)@"%/3, ")#),0. B#)# %2#), *@.&%& +,3 *-),. /%#.,3%&% 3 +)@4)#)2". 

/)()4,%E33 +) #%8/.(9/ Hucho. ;)4&%*() .4) @%((0/, E),/% 3 *#,$"#$,% 6.:$8 2 -)")2)8 

&3(33 &.(")2 3 #%8/.(.8 ($7"3., B&&3+#36.*"3. 6.:$3 * -)&':.8 6%*#'< )#",0#0/3 

*.(*),(0/3 #,$-)6"%/3), (%,9@$ * $(3"%&'(0/3 )*)-.(()*#9/3 *#,).(39 >3,)2)4) 

+&%2(3"% (#)&*#08, -)&':)4) ,%7/.,%), % #%">. (.")#),0. @,$43. 5%,%"#.,3*#3"3 $"%702%<# 

(% )6.(' #.*(0. B2)&<C3)((0. *2973 B#35 @2$5 ,)@)2, 6#), 2"$+. * @,$43/3 @%((0/3, 

+)72)&9.# ,)@0 Hucho 3 Brachymystax 20@.&3#' 2 )#@.&'($< 4,$++$ 2 ,%(4. #,3-0 

(Huchonini) 3, #%"3/ )-,%7)/, +,)#32)+)*#%23#' .. 2 @,$43/ 4,$++3,)2"%/ ,)@)2 2 

+)@*./.8*#2. Salmoninae — Salvelinus, Salmo 3 Salmothymus (Salmonini) 3 Oncorhynchus 

(Oncorhynchini). L) /(.(3< V. U)&'63"%, @32.,4.(C39 +,.@")205 E),/ *)2,./.((05 23@)2 

,)@% Hucho +,)3*5)@3&% +)*&. #)4), "%" )# 35 )-=.4) +,.@"% )#@.&3&%*' &3(39 Brachymystax 

(Holcik, 1982a,1982b). 

A *2973 * *)5,%(92:.8*9 (.)+,.@.&.(()*#'< 2 )#():.(33 5,)/)*)/(05 (%-),)2 $ 

&.(")2 Brachymystax 3 #%8/.(.8 Hucho, H.O. A3"#),)2*"38 3 *)%2#),0 (A3"#),)2*"38 3 @,., 

1985) +,)2)@9# @)+)&(3#.&'(). 37$6.(3. 35 "%,3)#3+)2 (% )*()2. /%#.,3%&%, *)-,%(()4) 2 

-%**.8(. (3>(.4) !/$,%. G,$4%9 +)-$@3#.&'(%9 /)#32%C39 B#)4) 3**&.@)2%(39 7%"&<6%&%*' 

2 (.)-5)@3/)*#3 %(%&37% #.5 (.)>3@%((05 E%"#)2, ")#),0. 2*",0&3*' +,3 37$6.(33 

"%,3)#3+% *%5%&3(*")4) #%8/.(9 Hucho perryi. J%,3)&)436.*"3 B#)# 23@ )"%7%&*9 (%*#)&'") 

,.7") )#&36.( )# @,$435 #%8/.(.8 ,)@% Hucho — 2n = 62, M = 38, A = 24, NF = 100, 6#) -0&) 

+,.@&)>.() +)20*3#' #%"*)()/36.*"38 ,%(4 *%5%&3(*")4) #%8/.(9, ,%(.. 20@.&.(()4) 2 

)#@.&'(08 +)@,)@ Parahucho (Vladykov, 1963; Vladykov, Gruchy, 1972), @) ,)@)2)4) 

(!(-3(@., 3 @,., 1982).  
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;)4&%*() @%((0/, +)&$6.((0/ H.O. A3"#),)2*"3/ 3 *)%2#),%/3, "%,3)#3+ &.(")2 

*)*#%2&9.# 2n = 92, M = 30, A = 62, % NF, 2 7%23*3/)*#3 )# +)@5)@% " "&%**3E3"%C33 

5,)/)*)/, ,%2() 110—124 (A3"#),)2*"38 3 @,., 1985). A 4,$++. @2$+&.635 5,)/)*)/ 

20@.&9<#*9 5 +%, ",$+(05 3 4 +%,0 /.&"35 5,)/)*)/. H%7/.,0 +)*&.@(35 ( "%" 3 $ 

"),.8*"35 &.(")2 — Kang, Park, 1973: fig. 1) +,3/.,() 2 @2% ,%7% /.(':., 6./ ,%7/.,0 

",$+(05 @2$+&.635 5,)/)*)/. ;$@9 +) +,32)@3/)8 "%,3)4,%//. (A3"#),)2*"38 3 @,., 1985: 

,3*. 1), *$-/.#%C.(#,36.*"3. 5,)/)*)/0 +&%2() $-02%<# +) ,%7/.,$ +&.6 3 (.7%/.#() 

+.,.5)@9# " *$-#.&)- 3 @%&.. " %",)C.(#,36.*")/$ #3+$. W#3/ 3 )-K9*(9.#*9 

(.)+,.@.&.(()*#' 2 +)@*6.#. 63*&% +&.6. D@(%") %2#),0 (. +,)2)@9# *,%2(.(3. 

*)-*#2.((05 @%((05 * ,.7$&'#%#%/3 3**&.@)2%(39 "%,3)#3+)2 "),.8*"35 &.(")2 (Kang, Park, 

1973).  

X),/$&% "%,3)#3+% *3-3,*")4) #%8/.(9 )"%7%&%*' ,%2()8 2n = 84, M = 30, A = 54, % 

NF ( 2 7%23*3/)*#3 )# +)@5)@% " "&%**3E3"%C33 5,)/)*)/) ,%2() 112—116. T) .*#', +) 

*#,$"#$,. "%,3)#3+% B#)# 23@ )"%702%.#*9 6,.7206%8() -&37)" " @$(%8*")/$ #%8/.(<. 

D#/.#3/, 6#) 2()2', 2 *,%2(.(33 * @%((0/3 P.!. G),)E..2)8 (1977), $ #%8/.(.8 2092&9.#*9 

7(%63#.&'() -)&':.. 63*&) @2$+&.635 5,)/)*)/. J%" $ &.(")2 3 @$(%8*")4) #%8/.(9, $ 

*3-3,*")4) #%8/.(9 2 4,$++. @2$+&.635 5,)/)*)/ 6.#") )-)*)-&.(% 4,$++%, *)*#)9=%9 37 4 

+%, /.&"35 5,)/)*)/. R3*&) +%, ",$+(05 @2$+&.635 5,)/)*)/ $ *3-3,*")4) #%8/.(9 (7 +%, 

— ,3*. 2 2 A3"#),)2*"38 3 @,., 1985) +,)/.>$#)6(). /.>@$ 35 63*&)/ $ &.(")2 (5 +%, — 

fig. 1 2 Kang, Park, 1973; ,3*. 2 2 A3"#),)2*"38 3 @,., 1985) 3 $ @$(%8*")4) #%8/.(9 (9 +%, — 

pl. 1, 2 2 Rab, Liehman, 1982).  

H%**/)#,.2 B#3 3 @,$43. E%"#0, H.O. A3"#),)2*"38 3 *)%2#),0 +,37(%<# 

):3-)6()*#' ,%(.. +,.@&)>.(()8 )@(3/ 37 (35 *5./0 E3&)4.(.#36.*"35 27%3/))#():.(38 

,)@)2 &)*)*.205 ,0- (A3"#),)2*"38, 1978) 2 #)8 .. 6%*#3, ")#),%9 "%*%.#*9 +)&)>.(39 ,)@% 

Hucho, % 3/.(() — .4) 25)>@.(39 2 *)*#%2 4,$++3,)2"3 Salvelinus, Salmothymus 3 Salmo. ?% 

()2)8 E3&)4,%//. (A3"#),)2*"38 3 @,., 1985: ,3*. 3) #%8/.(3 Hucho -0&3 )-K.@3(.(0 2 

)@($ 4,$++3,)2"$ * &.("%/3 Brachymystax. O%,".,(0/ +,37(%")/, 20@.&9<=3/ B#$ 4,$++$ 

*,.@3 )*#%&'(05 ,)@)2 &)*)*.205 ,0-, )(3, 2*&.@ 7% L. H.-)/ 3 L. 13/%()/ (Rab, Liehman, 

1982), +,37(%<# (%&363. 2 35 5,)/)*)/(05 (%-),%5 4 +%, /.&"35 /.#%C.(#,36.*"35 

5,)/)*)/. 

A )#():.(33 E3&)4.(.#36.*")8 +)73C33 Parahucho A3"#),)2*"38 3 *)%2#),0 

$"%702%<# (% #), 6#) 2"&<6.(3. B#)4) #%"*)(% 2 *)*#%2 4,$++0 (Parasalmo, Oncorhynchus), 

"%" B#) -0&) *@.&%() (.")#),0/3 %2#),%/3 (!(-3(@., 3 @,., 1982; !(-3(@.,, 1983), (% 

)*()2%(33 *)2+%@.(39 )*()2(05 5%,%"#.,3*#3" 35 "%,3)#3+)2 (2n 3 NF, )#():.(39 63*&% M 

" A) 204&9@3# /%&))-)*()2%((0/. L) 35 /(.(3<, .*&3 2 B2)&<C33 &)*)*.8 5,)/)*)/(0. 
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+.,.*#,)8"3, +,32)@9=3. " $/.(':.(3< )-=.4) 63*&% 5,)/)*)/, +,)3*5)@9# -)&.. &.4"), 

6./ 5,)/)*)/(0. /$#%C33, 20702%<=3. $2.&36.(3. 63*&% 5,)/)*)/ (,%7@.&.(3. @2$+&.6.8 

5,)/)*)/0 (% @2. )@()+&.63. /.(.. 2.,)9#(), #%" "%" #,.-$.# +)92&.(39 @)+)&(3#.&'(05 

C.(#,)/.,), #) *)2+%@.(39 B#35 E),/%&'(05 +%,%/.#,)2 $ "%,3)&)436.*"3 +,)@23($#05 

23@)2 2 ,%7(05 E3&.#36.*"35 *#2)&%5 @)&>() -0#' )-06(0/ 92&.(3./. A *2973 * B#3/, 

A3"#),)2*"38 3 *)%2#),0 (1985) #%8/.(.8 Parahucho )#()*9# " &.(")2)-#%8/.(.2)8 4,$++. 

,)@)2, )*)-) )4)2%,32%9 #), 6#) &3(39 +,%-Parahucho )6.(' ,%() )#@.&3&%*' )# )-=.4) 

*#2)&%, 2.@$=.4) " Hucho 3 Brachymystax. 

A 1984 4. 2 *-),(3". «Ontogeny and systematics of fishes» 2 ,%7@.&. «L,3/3#32(0. 

(basal) B2#.&.)*#.3» +$-&3"$.#*9 ",%#"38 )-7), )*()2(05 )*)-.(()*#.8 )(#)4.(.7% 3 

E3&)4.(.#36.*"35 27%3/))#():.(38 &)*)*.205 ,0- 2($#,3 *./.8*#2% Salmonidae (Kendall, 

Behnke, 1984). L,3 %(%&37. E3&)4.(33 Salmonidae (2"&<6%9 *34)205, 5%,3$*)205 3 

&)*)*.205 ,0-) %2#),0 3*+)&'7$<# )*()2()8 +,3(C3+ "&%@3*#36.*")4) %(%&37% — 

20@.&.(3. 4,$++ (% )*()2. +,)372)@(05 (%+)/),E(05) +,37(%")2. A )*()2$ B#)4) %(%&37% 

-0&3 +)&)>.(0 &3#.,%#$,(0. @%((0. (Norden, 1961; Behnke, 1968; Cavender, 1970; Holcik, 

1982a, 1982b). ?% +,32)@3/)8 3/3 *5./. E3&)4.(33 &)*)*.205 ,0- 37)-,%>.( *#,)4) 

@35)#)/36.*"38 +),9@)" 2.#2&.(39, )@(%") (.")#),0. $7&0 2.#2&.(39 (% B#)8 *5./. 

)"%7%&3*' (36./ (. +)@",.+&.((0.. T%", 20@.&99 4,$++$ Salmo, Parasalmo 3 Oncorhynchus 

%2#),0 (. +,32)@9# (3 )@()4) +,37(%"%, 20@.&9<=.4) .. *,.@3 )*#%&'(05 (Kendall, Behnke, 

1984: fig. 78). A ,.7$&'#%#., B#% *5./%, 2 #)8 .. 6%*#3, ")#),%9 )#()*3#*9 " +),9@"$ 

@32.,4.(C33 2($#,3 *)-*#2.(() &)*)*.205 ,0- (Salmoninae), +) *$#3 (36./ (. )#&36%.#*9 )# 

+,.@0@$=.8 *5./0 )@()4) 37 %2#),)2 (Behnke, 1968): +.,208 C3"& @32.,4.(C33 +,32)@3# " 

+)&35)#)/36.*")/$ 2.#2&.(3< &3(38, 2.@$=35 " Salmo, Parasalmo, Oncorhynchus, % #%">. 

.=. )@()8 &3(33, )# ")#),)8 +)7>. )#@.&9<#*9 &3(39 Salvelinus 3, 7%#./, +,.@")2%9 &3(39 

,)@)2 Brachymystax 3 Hucho. L) !. J.(@%&&$ 3 H. I.("., 4,$++$ ,)@)2 Brachymystax, Hucho 3 

Salvelinus 20@.&9<# *&.@$<=3. +,37(%"3: (1) )#*$#*#23. 7$-)2 (% ,$")9#". *):(3"% 3 (2) 

/)@3E3C3,)2%((0. 6.:$3 -)")2)8 &3(33; 4,$++3,)2"$ Brachymystax 3 Hucho — 7$-0 (% 

(.-()8 ")*#3 3 *):(3". E),/3,$<# (.+,.,02($< U-)-,%7($< +)&)*$ (% (.-.. T%"3/ 

)-,%7)/, %2#),0 +,.@+)&%4%<#, 6#) )-=38 +,.@)" (0(. *$=.*#2$<=35 &)*)*.205 ,0- 3/.& 

(1) 7$-(). 2)),$>.(3. "%" (% ,$")9#"., #%" 3 (% 4)&)2". *):(3"%, % #%">. (% (.-(05 ")*#95, 

3 (2) E),/% 6.:$8 2 -)")2)8 &3(33 $ (.4) 3*5)@() -0&% )",$4&%9.  

?.*")&'") 3(%6. +,.@*#%2&9.# *.-. E3&)4.(.#36.*"3. )#():.(39 2($#,3 Salmoninae 

P. I%&)( (Balon, 1980, 1984, 1988), @)&4). 2,./9 37$6%2:38 )*)-.(()*#3 )(#)4.(.7% 

&)*)*.205 ,0-. L) P. I%&)($, B2)&<C39 )(#)4.(.7% ,0- +,)5)@3# 2 ,%/"%5 !-H ")(#3(3$/%: 

! (altricial) — #3+ )(#)4.(.7%, 5%,%"#.,37$<=38*9 (37"3/3 B(.,4.#36.*"3/3 7%+%*%/3 98C%, 
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@&3(()8 &363()6()8 *#%@3.8, )#()*3#.&'() -)&':)8 +&)@)23#)*#'<; P (precocial) — #3+ 

)(#)4.(.7%, 5%,%"#.,37$<=38*9 7(%63#.&'(0/3 B(.,4.#36.*"3/3 7%+%*%/3 98C%, "),)#"3/ 

&363()6(0/ +.,3)@)/, 5),):) ,%723#0/3 &363("%/3, 3&3 <2.(3*%/3, ,%7232%<=3/3*9 

+)6#3 (.+)*,.@*#2.(() )# B/-,3)(%, (37")8 +&)@)23#)*#'<. ;)4&%*() +,.@*#%2&.(39/ B#)4) 

3**&.@)2%#.&9, +,.@")20/3 E),/%/3 &)*)*.23@(05 ,0- *"),.. 2*.4) 92&9&3*' 

+.&%4)E3&'(0. ,0-0 +) 5%,%"#.,$ ,%7/()>.(39, 5%,%"#.,37$<=3.*9 20*)")8 

+&)@)23#)*#'<, (37")8 *#.+.('< @3EE.,.(C3%C33 7%,)@0:.8 2) 2,./9 B/-,3)(%&'()4) 

+.,3)@%, *,%2(3#.&'() @&3((0/ &363()6(0/ +.,3)@)/ * /.#%/),E)7)/ +.,.@ +.,.5)@)/ " 

/%&'")2)/$ *)*#)9(3<. D*()2(0/ (%+,%2&.(3./ B2)&<C33 )(#)4.(.7% &)*)*.205 ,0-, +) P. 

I%&)($, 92&9.#*9 +.,.5)@ )# +.&%4)E3&33 (!-*#,%#.433) " )#"&%@02%(3< 3",0 (% 4,$(# 3, 

7%#./, .. 7%"%+02%(3< 2 4,$(#, 6#) /)>.# ,%**/%#,32%#'*9 "%" +)92&.(3. 7%6%#")2 7%-)#0 ) 

+)#)/*#2. (Balon, 1980, 1984). L,3 B#)/ B2)&<C39 )(#)4.(.7% &)*)*.205 ,0- +) 

(%+,%2&.(3< " $",0#3< 93C 3 )5,%(. +)#)/*#2% *)+,)2)>@%&%*' $2.&36.(3./ ,%7/.,)2 93C, 

@)*#3>.(3./ 20*)")8 +&)#()*#3 >.&#"% 2 98C%5, *)",%=.(3./ &363()6()4) +.,3)@% 3 #. @. 

(+.,.5)@ " H-*#,%#.433 )(#)4.(.7%). I&37"3. 274&9@0 (% B2)&<C3< ,.+,)@$"#32()8 

*#,%#.433 $ &)*)*.205 ,0- 2 #. >. 4)@0 ,%7232%.# #%">. G>. T),+ (Thorpe, 1982, 1984, 1987). 

P. I%&)( *63#%.#, 6#) 2 B2)&<C33 &)*)*.205 ,0- !!H +.,.5)@0 +,)3*5)@3&3 (.)@()",%#() 

(Balon, 1980, 1984), "%" +,3 @32.,4.(C33 23@)2 3&3 4,$++ 23@)2, #%" 3 +,3 @32.,*3E3"%C33 

(% (37:35 #%"*)()/36.*"35 $,)2(95 (2 +,.@.&%5 )@()8 &)"%&'()8 +)+$&9C33). L) .4) 

/(.(3<, +.,208 ",$+(08 !"H +.,.5)@ +,)37):.& 2) 2,./9 )-,%7)2%(39 "&%@ — 

Brachymystax, Hucho, Salvelinus 3 Salmo 3 Parasalmo +&<* Oncorhynchus (! 3 H-#,%."#),33, 

*))#2.#*#2.((), */.: Balon, 1988: fig. 4a). A+)*&.@*#233, 2) 2#),)8 "&%@. H"! +.,.5)@ @%& 

&3(3< Parasalmo, % 2 +.,2)8 "&%@. !"H +.,.5)@ ,%7@.&3& +%,0 ,)@)2 Brachymystax, Hucho 

3 Salvelinus, Salmo.  

G.!. L%2&)2 (1989, 1993), +,)%(%&373,)2%2 )*)-.(()*#3 )(#)4.(.7% &)*)*.205 ,0-, 

+,3:.& " 202)@$ ) #)/, 6#) ,)@0 Brachymystax 3 Hucho 3/.<# (%3-)&.. 4.(.,%&37)2%((08 

#3+ )(#)4.(.7% 3 2 B#)/ )#():.(33 *,.@3 )*#%&'(05 ,)@)2 Salmoninae *#)9# (%3-)&.. 

-&37") " *34)20/ 3 5%,3$*)20/ ,0-%/. H)@0 Salmo 3 ()*)-.(()) Oncorhynchus )#&36%<#*9 

(%3-)&.. *+.C3%&373,)2%((0/ #3+)/ ,%((.4) )(#)4.(.7%, % ,)@ Salvelinus 3/..# 

+,)/.>$#)6(08 5%,%"#., 3(@323@$%&'()4) ,%723#39 (L%2&)2, 1989, 1993). L) .4) /(.(3<, 

@%((%9 "%,#3(% (%5)@3#*9 2 +)&()/ *))#2.#*#233 *) *5./)8 J. ?),@.(% (Norden, 1961), 

+,.@+)&%4%<=.8 +)*&.@)2%#.&'($< @32.,4.(C3< ,)@)2 Brachymystax, Hucho, Salvelinus, 

Salmo 3 Oncorhynchus.  

L,32&."%9 ()20. E%"#0, P.!. G),)E..2% +.,.*/%#,32%.# *2)3 +,.@*#%2&.(39 ) 

#%"*)()/36.*")8 *#,$"#$,. 3 E3&)4.(.#36.*"35 27%3/))#():.(395 &.(")2 3 )*#%&'(05 
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,)@)2 &)*)*.205 ,0-. A )#&363. )# +,.>(35 274&9@)2 (G),)E..2%, 1977, 1982, 1985; 

G),)E..2% 3 @,., 1980), +.,20/ C3"&)/ @32.,4.(C33 +,.@")2)8 E),/0 &)*)*.205 ,0- 

+,37(%.#*9 )#@.&.(3. &3(33, ,%7@.&32:.8*9 2+)*&.@*#233 (% @2. 2.#23 — (1) Brachymystax 3 

(2) Hucho 3 Parahucho. H%**/%#,32%9 &)*)*.205 2 ,%(4. *./.8*#2%, B#$ 4,$++$ ,)@)2 

+,.@&%4%.#*9 20@.&3#' 2 )#@.&'(). +)@*./.8*#2) Brachymystacinae (G),)E..2%, 1988, 1989). 

A #) >. *%/). 2,./9 @%&'(.8:%9 B2)&<C39 &)*)*.205 ,0- +,.@*#%2&9.#*9 2 23@. 

+)*&.@)2%#.&'()4) )#@.&.(39 )# +,.@")2)4) *#2)&% +)@*./.8*#2% Salmoninae &3(38, 

2.@$=35 " *)2,./.((0/ Salvelinus 3 Cristivomer (#,3-% Salvelini), Salmo (#,3-% Salmonini), 

Parasalmo 3 Oncorhynchus (#,3-% Oncorhynchini). ;,.@3 )#&363#.&'(05 5%,%"#.,3*#3" 

+)@*./.8*#2% Brachymystacinae +.,.63*&9<#*9: "),)#"38 *):(3"; )#*$#*#23. 7$-)2 (% 

,$")9#". *):(3"% 3 +,)/.>$#"% /.>@$ 7$-%/3 (% 4)&)2". *):(3"% 3 7$-%/3 (% (.-(05 

")*#95; )#",0#08 *.(*),(08 "%(%& 2 6.:$95 -)")2)8 &3(33; @&3((08 3 #)&*#08 >3,)2)8 

+&%2(3"; 14-17 *)/3#)2 " ")(C$ B+3-)&33; 43-53 23#"% *+3,%&'()4) "&%+%(% *,.@(.8 "3:"3; 

@3+&)3@(). 63*&) 5,)/)*)/ 84-92 3 @,$43.. D*)-) +)@6.,"32%.#*9 +,3/3#32()*#' 

/),E)&)436.*")8 ),4%(37%C33 ,)@% Brachymystax 3 .4) -&37)*#' " +,.@+)&%4%./)8 

+,.@")2)8 E),/. &)*)*.205 ,0- (G),)E..2%, 1989). ;)4&%*() B#)/$ %2#),$, +)&)>.(3. 

4)&'C)2 )*#%&)*' (.)+,.@.&.((0/. L) )@(3/ +,37(%"%/ )(3 *-&3>%<#*9 * +,.@*#%23#.&9/3 

#,3-0 Brachymystacinae, +) @,$43/ — * ,)@)/ Salmo. A+)*&.@*#233, (% )*()2%(33 *5)@()4) 

5%,%"#.,% 7%"&%@"3 *):(3"% 2 )(#)4.(.7. $ 4)&'C)2 3 &.(")2 (!&."*..2, 1993; Dorofeyeva, 

Romanov, 1994), 4)&'C0 -0&3 +.,./.=.(0 37 +)@*./.8*#2% Salmoninae 2 +)@*./.8*#2) 

Brachymystacinae (G),)E..2%, 1999).  

H.7") )#&36(). /(.(3. ) E3&)4.(.7. &)*)*.205 ,0- 20*"%702%.# 2 #. 4)@0 @,$4)8 

,)**38*"38 3**&.@)2%#.&' — O.J. F&$-)")2*"38 (1983, 1988). L) .4) +,.@*#%2&.(39/, ,)@0 

&)*)*.205 ,0- /)4$# -0#' ,%7@.&.(0 (% #,3 4,$++0 (#,3-0): 1) Parahuchonini (,)@ 

Parahucho), 2) Salmonini (,)@0 Brachymystax, Hucho, Salvelinus, Salmo 3 Salmothymus), 3) 

Oncorhynchini (,)@0 Parasalmo 3 Oncorhynchus). ;,.@3 (35 (%3-)&.. +,3/3#32()8 3 +.,2)8 

)#@.&32:.8*9 )# +,.@")2)4) *#2)&% 92&9.#*9 2.#2' Parahucho, (0(. +,.@*#%2&.((%9 

.@3(*#2.((0/ 23@)/ — *%5%&3(*"3/ #%8/.(./. G%&'(.8:%9 B2)&<C39 &)*)*.205 ,0- @%&% 

@2% (.7%23*3/05 *#2)&% — Salmonini 3 Oncorhynchini. D*()2%(39, &.>%=3. 2 "),(. B#35 

+,.@*#%2&.(38, @)&4). 2,./9 )*#%2%&3*' (.372.*#(0/3 2 *2973 * #./, 6#) 2 +.6%#3 @%((0. 

274&9@0 37&%4%&3*' 2 E),/. #.73*)2 /%#.,3%&)2 ,%7&36(05 *)2.=%(38. 13:' /()4) +)7>., 

+) /%#.,3%&%/ @3**.,#%C33, O.J. F&$-)")2*"3/ -0&% )+$-&3")2%(% /)()4,%E39, 2 ")#),)8 

37&%4%.#*9 E%"#36.*"%9 *#),)(% — ,.7$&'#%#0 %(%&37% ,9@% )*#.)&)436.*"35, 

",%(3)&)436.*"35 3 @,$435 /),E)&)436.*"35 +,37(%")2 +) *)-*#2.((0/ 3, 6%*#'<, 

&3#.,%#$,(0/ @%((0/ (F&$-)")2*"38, 1995). D+,.@.&.(3. +),9@"% @32.,4.(C33, % #%">. 
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*%/)4) ,%(4% #%"*)()2 &)*)*.205 ,0- %2#), +,)372)@3# * +)73C38 E3&)4.(.#36.*")8 

*3*#./%#3"3 (Hennig, 1966). A ,.7$&'#%#., +) .4) /(.(3<, $ &)*)*.205 ,0-, 

,%**/%#,32%./05 3/ 2 ,%(4. )#@.&'()4) *./.8*#2%, *&.@$.# 20@.&3#' @2% +)@*./.8*#2% — 

Parahuchoninae (,)@ Parahucho) 3 Salmoninae (2*. )*#%2:3.*9 ,)@0). A *2)< )6.,.@', 

+)@*./.8*#2) Salmoninae +,.@&%4%.#*9 ,%7-3#' (% #,3 #,3-0: 1) Huchonini (,)@ Hucho, 

2"&<6%<=38 Brachymystax 3 Hucho), 2) Salmonini (,)@ Salmo, 2"&<6%<=38 

Salmo, Salmothymus, Salvelinus, Salvethymus 3 Cristivomer), 3) Oncorhynchini (,)@0 Parasalmo 

3 Oncorhynchus).  

;)4&%*() +)&$6.(()8 "&%@)4,%//. (F&$-)")2*"38, 1995: ,3*. 2.18), +)*&. )#@.&.(39 

+,.@"% Parahucho +,)3*5)@3# @32.,4.(C39 +,.@")205 *#2)&)2 @2$5 4,$++3,)2)": 

Oncorhynchini 3 Huchonini * Salmonini. G%&'(.8:%9 B2)&<C39 2($#,3 +)*&.@(.8 4,$++0 

+,32)@3# " +)*&.@)2%#.&'()/$ )#@.&.(3< )# )-=.4) *#2)&%: %) Salmo 3 Salmothymus, -) 

Salvelinus 3 Baione (= Salvelinus fontinalis), 2) Salvethymus, 4) Cristivomer (= Salvelinus 

namaycush), @) Hucho 3 Brachymystax. 1.("3 Brachymystax )-K.@3(9<#*9 * #%8/.(9/3 Hucho 

(% )*()2. *&.@$<=35 %+)/),E(05, +) /(.(3< O.J. F&$-)")2*")4), +,37(%")2: ",%9 

4)&)2"3 *$+,%B#/)3@% (%7%@ (. *"):.(0; 7%@(99 6%*#' B#)8 ")*#3 ,%*+)&%4%.#*9 2*#0" * 

+.,.@(3/3 ")(C%/3 &)-(05 ")*#.8; 2.,5(.6.&<*#(%9 ")*#' 3/..# 20*)"38 4,.-.('; "%(%& 

*.8*/)*.(*),()8 *3*#./0 (% (3>(.6.&<*#()8 ")*#3 3/..# -)&.. 10 +),; /."".&.2 5,9= — 

@2$,)438; "%(%&0 2 6.:$. -)")2)8 &3(33 — )#",0#0.. ?3 $ &.(")2, (3 $ #%8/.(.8 Hucho 

$(3"%&'(05 5%,%"#.,3*#3" )-(%,$>.() (. -0&). T%"3/ )-,%7)/, &.("3 ,%**/%#,32%<#*9 "%" 

2.*'/% +,)@23($#%9, +,)372)@(%9 )# #%8/.(.8 E),/%, 5%,%"#.,37$<=%9*9 ")/+&."*)/ 

+,37(%")2, )#,%>%<=35 +.,.5)@ )# +3#%(39 ",$+()8 @)-06.8 " +3#%(3< /.&"3/3 

+3=.20/3 )-K."#%/3 (F&$-)")2*"38, 1995). L,3 B#)/, *$@9 +) "&%@)4,%//., *5)@(). 

*#,).(3. *):(3"% $ &.(")2, #%8/.(.8 Hucho 3 #%8/.(.8 Parahucho, ,%2() "%" *5)@*#2) 

&)*)*.8 Salmo, Parasalmo 3 Oncorhynchus +) (%&363< @&3(()4) ,9@% 7$-)2 (% ,$")9#". 

*):(3"%, % #%">. -&37)*#' 2*.5 4)&'C)205 ,0- /.>@$ *)-)8 +) $*#,)8*#2$ B#)8 ")*#3 2 

"%>@)/ 37 B#35 #,.5 *&$6%.2 ,%**/%#,32%.#*9 "%" 4)/)+&%*#36.*"). *5)@*#2).  

Q%/.#3/, 6#) B#)# %2#), (.@)*#)#)6() +)&() ,%*",0& %,4$/.(#%C3< #)4), +)6./$ #. 

3&3 3(0. *)*#)9(39 3*+)&'7)2%((05 3/ +,37(%")2 @)&>(0 *63#%#'*9 3*5)@(0/3 3&3, 

(%)-),)#, +,)@23($#0/3. U%,%"#.,3*#3"3 -&3>%8:35 ,)@*#2.((05 &)*)*.20/ ,0-%/ 

#%"*)()2 (*34)205 3 5%,3$*)205 ,0-) @&9 B#35 C.&.8 )( #%">. (. 3*+)&'7)2%&. A/.*#) B#)4), 

$*/)#,.2 (.")#),). *5)@*#2) 2 *#,).(33 /.>4&%7(36()8 +.,.4),)@"3 $ *%5%&3(*")4) 

#%8/.(9 3 "),<:")205 (2.*'/% @%&.")8, 7%/.#3/, 2 E3&)4.(.#36.*")/ )#():.(33 4,$++0 

,0- — */.: Fink, Weitzman, 1982; Lauder, Liem, 1983; Fink, 1984; Rosen, 1985; Johnson, 

Patterson, 1996) 3 +.,.63*&32 (.")#),0. +,3/3#32(0. 5%,%"#.,3*#3"3 B#)4) 23@%, O.J. 
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F&$-)")2*"38 +)*63#%& 2)7/)>(0/ ,%**/%#,32%#' *%5%&3(*")4) #%8/.(9 "%" *%/)4) 

@,.2(.4) 3 %,5%36()4) +) *2).8 /),E)&)436.*")8 ),4%(37%C33 23@% 37 (0(. *$=.*#2$<=35 

23@)2 &)*)*.205 ,0-. ;))#2.#*#2.((), )( (. (%5)@3# $ (.4) +,)@23($#)4) *)*#)9(39 (3 +) 

)@()/$ 37 37$6.((05 +,37(%")2.  

G,$4). 3**&.@)2%(3. (Sanford, 1990), +)*29=.((). %(%&37$ E3&)4.(.#36.*"35 

27%3/))#():.(38 &)*)*.205, *34)205 3 5%,3$*)205 ,0- /.>@$ *)-)8 3 2($#,3 B#35 4,$++, 

20+)&(.() 2 7(%63#.&'() -)&.. *#,)435 ,%/"%5 "&%@3*#36.*")4) +)@5)@% " ,.")(*#,$"C33 

E3&)4.(33 3 ,%7,%-)#"3 "&%**3E3"%C33 ),4%(37/)2. A)-+.,205, )+,.@.&.(3. (%+,%2&.(38 

#,%(*E),/%C33 E3&)4.(.#36.*"35 +,37(%")2 J. ;B(E),@ +,)372)@3# * 3*+)&'7)2%(3./ 

2(.:(.8 4,$++0 (outgroup) 3 )(#)4.(.#36.*")4) ",3#.,39. L,3 B#)/ )( )#/.6%.#, 6#) 2,9@ 

&3 2)7/)>() @)+$*"%#', 6#) "%")8-#) )@3( #%"*)( /)>.# -0#' +&.73)/),E(0/ +) 2*. 

+,37(%"%/. L)B#)/$ @&9 B#35 C.&.8, +,3/.(3#.&'() " %(%&37$ 27%3/))#():.(38 2($#,3 

Salmonidae, )( 20-3,%.# (.*")&'") 2(.:(35 4,$++ — /()43. 23@0 Argentinoidei, Escoidei, 

Galaxiidae 3 Osmeridae (2(.:(3. 4,$++0 +.,2)4) $,)2(9 — #., 6#) ,%(.. 2"&<6%&3 2 *)*#%2 

Salmoniformes: Rosen, 1974; */. #%">. Lauder, Liem, 1983), % #%" >. Clupeomorpha, 

Elopomorpha, Neoteleostei, Ostariophysi 3 Osteoglossomorpha (2(.:(3. 4,$++0 2#),)4) $,)2(9 

— «+,3/3#32(0.» 4,$++0: */. Fink, Weitzman, 1982; Lauder, Liem, 1983; Fink, 1984; Rosen, 

1985). ;))#2.#*#2.((), +,3 )C.(". )#():.(38 2($#,3 Salmoninae +)&9,()*#' +,37(%")2 

)C.(32%&%*' +,3 *,%2(.(33 * 5%,%"#.,3*#3"%/3 *34)205 Coregoninae 3 5%,3$*)205 

Thymallinae ,0-. A)-2#),05, J. ;B(E),@ 20@.&9.# #%"*)(0 *)4&%*() /.#)@)&)433 

"&%@3*#3"3: #%"*)()/36.*"38 ,%(4 /)>.# -0#' +,3@%( #)&'") /)()E3&.#36.*"3/ 

4,$++3,)2"%/ — 4,$++. 23@)2, +,)37):.@:35 )# )@()4) («*#2)&)2)4)») 23@%, 3 ")#),%9 

2"&<6%.# 2*.5 +)#)/")2 )# B#)4) *#2)&)2)4) 23@% (Hennig, 1966). D#/.#3/, 6#) 5)#9 O.J. 

F&$-)")2*"38 3 $#2.,>@%&, 6#) +,3 )+,.@.&.(33 ,%(4% #%"*)()2 +,3@.,>32%&*9 +,3(C3+)2 

E3&)4.(.#36.*")8 *3*#./%#3"3, )@(%") )*()2()8 +,3(C3+ "&%@3*#3"3 -0& 3/ (%,$:.( +,3 

20@.&.(33 #,3-0 Salmonini 3 «-)&':)4)» ,)@% Salmo, ")#),0., "%" B#) *&.@$.# 37 

+,32)@3/)8 "&%@)4,%//0 (F&$-)")2*"38, 1995: ,3*. 2.18), +) *2).8 +,3,)@. )"%702%<#*9 

+%,%E3&.#36.*"3/3. W#) #./ -)&.. $@323#.&'(), #%" "%" 3/.(() 37-7% 20@.&.(39 

+%,%E3&.#36.*"35, * .4) #)6"3 7,.(39, #%"*)()2 O. J. F&$-)")2*"38 +)@2.,4%.# ",3#3". 

2*.5 *2)35 +,.@:.*#2.((3")2 — H. I.("., V. U)&'63"%, P. !. G),)E..2$ 3 @,$435. 

L) J. ;B(E),@$, E3&)4.(.#36.*"3. 27%3/))#():.(39 2($#,3 Salmoninae 204&9@9# 

*&.@$<=3/ )-,%7)/ (Sanford, 1990: fig. 5). L)@*./.8*#2) Salmoninae *)*#%2&9<# +9#' ,)@)2: 

Hucho (2"&<6%9 *%5%&3(*")4) #%8/.(9), Brachymystax, Salvelinus (2"&<6%9 Cristivomer 3 

Baione), Salmo (2"&<6%9 Salmothymus) 3 Oncorhynchus (2"&<6%9 23@0 Parasalmo). W#3 +9#' 

,)@)2 ,%7-32%<#*9 (% #,3 4,$++3,)2"3: 1) Hucho 3 Brachymystax, 2) Salvelinus, 3) Salmo 3 
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Oncorhynchus. A7%3/))#():.(39 /.>@$ B#3/3 4,$++3,)2"%/3 +,.@*#%2&9<# *)-)8 

(.,%7,.:3/$< #,35)#)/3< — Salvelinus +) ,%7(0/ +,37(%"%/ )-K.@3(9.#*9 #) * +.,2)8, #) 

* #,.#'.8 4,$++3,)2")8. H)@0 Hucho 3 Brachymystax *)*#%2&9<# /)()E3&.#36.*"$< 4,$++$ 

(% )*()2. *5)@()4) 5%,%"#.,% 7$-()4) 2)),$>.(39 *):(3"%, +,3*$#*#239 +&%*#3()+)@)-()4) 

,%*:3,.(39 /.@3%&'()4) )#,)*#"% (% 7%@(.23*)6()8 ")*#3, #)("35 +)@4&%7(36(05 ")*#.8, 

)*)-)4) *#,).(39 $ (35 )*()2%(39 -,<:(05 +&%2(3")2 (Sanford, 1990). ;.*#,3(*"3. >. 

)#():.(39 ,)@)2 Salmo 3 Oncorhynchus, *)4&%*() B#)/$ %2#),$, +)@#2.,>@%<#*9 &3:' 

)@(3/ +,37(%")/ — (%&363./ $ (35 @&3(()8 ,$")9#"3 *):(3"%, (.*$=.8 ,%723#0. 7$-0 +) 

2*.8 .. @&3(.. 

D#/.#3/, 6#) J. ;B(E),@, 2 )#&363. )# @,$435 3**&.@)2%#.&.8, (. (%:.& "%"35-&3-) 

(.)-06(05 )*)-.(()*#.8 2 E),/. 3 *#,).(33 6.:$8 2 -)")2)8 &3(33 $ 23@)2 Hucho, 

Brachymystax 3 Salvelinus, ")#),0. $"%702%&3 -0 (% 35 -&37"3. )#():.(39. J,)/. #)4), J. 

;B(E),@ )-):.& 2(3/%(3./ 2*. #. 5%,%"#.,3*#3"3 *%5%&3(*")4) #%8/.(9, ")#),0. 

+)72)&3&3 O. J. F&$-)")2*")/$ 4)2),3#' ) 20@.&.(33 B#)4) 23@% 2 )#@.&'(). +)@*./.8*#2) 

Parahuchoninae (F&$-)")2*"38, 1995).  

L,3/.6%#.&'($< B2)&<C3< 2 #. >. *%/0. 4)@0 +,.#.,+.&3 274&9@0 H. ;#3,&3 3 F. 

;/3#% (% E3&)4.(.#36.*"3. )#():.(39 ,)@)2 &)*)*.205 ,0-. A +.,2)8 +$-&3"%C33 (% B#$ 

#./$ )(3, +,)%(%&373,)2%2 * +)73C38 "&%@3*#36.*")4) +)@5)@% 43 /),E)&)436.*"35 

+,37(%"%, +)&$63&3 E3&)4.(.#36.*"). @.,.2), (36./ *$=.*#2.((0/ (. )#&36%<=..*9 )# 

2%,3%(#% E3&)4.(33, 20@23($#)4) J. ?),@.()/ (Norden, 1961: fig. 2) 3 /()43/3 

+)*&.@$<=3/3 %2#),%/3. ;)4&%*() B#)/$ @.,.2$ (Smith, Stearley, 1989: fig. 2), B2)&<C39 

Salmoninae *)+,)2)>@%&%*' +)*&.@)2%#.&'(0/ )#@.&.(3./ ,)@)2 Brachymystax, Hucho, 

Salvelinus, Salmo 3 Oncorhynchus (2"&<6%9 Parasalmo). ?.*")&'"3/3 4)@%/3 *+$*#9 H. 

;#3,&3 +,32)@3# ,.7$&'#%#0 35 *)2/.*#()8 * F. ;/3#)/ 3 (%5)@9=.8*9 (% *#%@33 

+)@4)#)2"3 " )+$-&3")2%(3< ,%-)#0 +) E3&)4.(33 Salmoninae, )*()2%(()8 (% %(%&37. 104 

/),E)&)436.*"35 +,37(%")2 $ 32 (0(. *$=.*#2$<=35 3 4 20/.,:35 #%"*)()2 &)*)*.205 

,0- (Stearley, 1992). ;)4&%*() +)&$6.(()8 3/3 *5./0 (Stearley, 1992, fig. 1), )# )-=.4) 

+,.@")2)4) *#2)&% Salmoninae +.,2)8 )#@.&9.#*9 &3(39 &.(")2 Brachymystax (.@3(*#2.((%9 

%$#)+),)E39 @&9 B#)4) ,)@% — :3,3(% *$+,%B#/)3@% $"&%@02%.#*9 2 .4) @&3(. 4 ,%7%), % 2*. 

)*#%&'(0. ,)@0 *)*#%2&9<# /)()E3&.#36.*"$< 4,$++3,)2"$, 3*5)@9 37 +,)@23($#)4) $ (35 

*)*#)9(39 *&.@$<=35 +,37(%")2: 63*&) >%-.,(05 &$6.8 10—13; 7%@(38 ")(.C *):(3"% 

7%5)@3# 7% -)")20. ,.:.#6%#0. ")*#3; 3/.<#*9 7$-0 (% ,$")9#". *):(3"%; +,.@6.&<*#(0. 

")*#3 3/.<# *,%2(3#.&'() -)&':)8 "%,/%( @&9 ,)*#,%&'()4) 5,9=%; $7"%9 +)@",0:.6(%9 

")*#'; 2 B+$,%&33 2 52)*#)2)/ *".&.#..  
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;&.@$<=.8 )#@.&9.#*9 &3(39 -%&"%(*"35 E),.&.8 Acantholingua (= Salmothymus 

ohridanus). Q%#./ — &3(39 4,$++3,)2"3 Salmothymus 3 Platysalmo. G%&.. ,%*5)@9#*9 

+,.@")20. &3(33 @2$5 4,$++3,)2")": Hucho * Salvelinus 3 Salmo * Oncorhynchus. ;&.@$.# 

)#/.#3#', 6#) 2 @%(()8 *5./. @)+$*"%.#*9 )4,)/(). ")&36.*#2) ,.2.,*38. ?%+,3/.,, +,3 

)-K.@3(.(33 #%8/.(.8 Hucho 2 )@($ /)()E3&.#36.*"$< 4,$++$ * 4)&'C%/3 Salvelinus +) 2 

37 6 20:.+.,.63*&.((05 +,37(%")2 +,.@+)&%4%.#*9 2)72,%# " 3*5)@()/$ *)*#)9(3<: 7%@(38 

")(.C *):(3"% (. 7%5)@3# 7% -)")20. ,.:.#6%#0. ")*#3; ,$")9#"% *):(3"% -.7 7$-)2 

(Stearley, 1992: 645). J,)/. #)4), 2 "%>@)8 37 &3(38 (Brachymystax * Hucho 3 Salvelinus) 

+,.@+)&%4%.#*9 (.7%23*3/). +)92&.(3. /.&"35 B&&3+#36.*"35 6.:$8 2 -)")2)8 &3(33.  

A *2).8 E3(%&'()8 2.,*33 %(%&37% E3&)4.(33 &)*)*.205 ,0- Salmoninae H. ;#3,&3 3 

F. ;/3# 3*+)&'7)2%&3 (.*")&'") -)&':38 )-K./ /%#.,3%&%: 119 /),E)&)436.*"35 +,37(%")2 

$ 33 (0(. *$=.*#2$<=35 3 4 20/.,:35 23@)2 (Stearley, Smith, 1993). J&%@3*#36.*"38 

%(%&37 -0& +,)2.@.( * +)/)='< ")/+'<#.,(05 +,)4,%// PAUP 3 HENNIG86. L)&9,()*#' 

*)*#)9(38 +,37(%")2 )C.(32%&%*' * +)/)='< 2(.:(35 4,$++: @&9 209*(.(39 

27%3/))#():.(39 2($#,3 &)*)*.205 ,0- (Salmoninae, Coregoninae 3 Thymallinae) 

3*+)&'7)2%&3*' 23@0 ,)@)2 Thaleichthys (Osmeroidei), Novumbra (Escoidei) 3 Chanos 

(Chanoidei, Ostariophysi). A *2)< )6.,.@', 2(.:(3/3 4,$++%/3 @&9 Salmoninae *&$>3&3 

(.")#),0. +,3/3#32(0. (+&.73)/),E(0.), +) /(.(3< %2#),)2, 23@0 *34)205 3 5%,3$*)205 

,0-. D")(6%#.&'(08 2%,3%(# 35 E3&)4.(.#36.*")8 *5./0 3/..# (.")#),0. )#&3639 )# #)4), 

6#) -0& +,.@*#%2&.( 4)@)/ ,%(... J%" 3 +,.>@., &.("3 ,)@% Brachymystax (2 B#)# ,%7, 

%$#%+)E),E(05 @&9 B#)4) ,)@% 5%,%"#.,3*#3" (. +,32)@3#*9, +)*")&'"$ @&3((08 

*$+,%B#/)3@ )#/.6.( #%">. 3 @&9 (.")#),05 23@)2 4)&'C)2) +.,20/3 )#@.&9<#*9 )# 

+,.@")2)4) *#2)&% &)*)*.205 ,0- (Stearley, Smith, 1993: fig. 10). D@(%") *&.@$<=38 $7.& 

2.#2&.(39 +,.@*#%2&9.# *)-)8 #,35)#)/3< &3(33 Salmothymus (1), &3(33 Acantholingua (2), 

+,.@")2)8 &3(33 2*.5 )*#%&'(05 ,)@)2 &)*)*.205 ,0- (3). L)*&.@(99 2 @%&'(.8:./ 

,%7@.&9.#*9 (% @2. &3(33, ")#),0., 2 ")(.6()/ 3#)4., @%&3 2.#23 Hucho 3 Salvelinus, * )@()8 

*#),)(0, 3 Salmo 3 Oncorhynchus (2"&<6%9 Parasalmo), * @,$4)8. ;%5%&3(*")4) #%8/.(9 B#3 

%2#),0 ,%**/%#,32%<# 2 *)*#%2. ,)@% Hucho, @&9 ")#),)4) )(3 (%:&3 &3:' )@($ 

«%+)/),E3<» — 63*&) >%-.,(05 #063()" /.(':. 16 :#. Q%/.#3/, 6#) B#) 92&9.#*9 

4,$-.8:.8 ):3-")8, +)*")&'"$ +) 63*&$ >%-.,(05 #063()" (2"&<6%9 7%6%#)6(0.) #%8/.(3 

E%"#36.*"3 (. )#&36%<#*9 )# (.")#),05 /%&)#063(")205 23@)2 Salmo 3 Salvelinus (I.,4, 

1948; Rounsefell, 1962; Holcik et al., 1988).  

D#/.#3/, 6#) B#3 +,.@*#%2&.(39 ,.7") ")(#,%*#3,)2%&3 * ,.7$&'#%#%/3 +.,205 ,%-)# 

+) *,%2(3#.&'()/$ %(%&37$ 37/.(632)*#3 -.&")2 (D*3()2, 1991) 3 /3#35)(@,3%&'()8 G?J 

(S.@'"), F3(%#$&3(%, 1993) $ &.(")2 3 #%8/.(.8, ")#),0. *23@.#.&'*#2)2%&3 2 +)&'7$ #)6"3 



 

 24 

7,.(39 ) -&37"35 (*.*#,3(*"35) )#():.(395 ,)@)2 Brachymystax 3 Hucho. Y,)2.(' 

4.(.#36.*"35 ,%7&3638 /.>@$ +,.@*#%23#.&9/3 B#35 ,)@)2 )"%7%&*9 +,3/.,() 2 2 ,%7% (3>., 

6./ +,3 *,%2(.(33 35 * *%5%&3(*"3/ #%8/.(./ Parahucho (D*3()2, 1991) 3&3 +,3 *,%2(.(33 

* +,.@*#%23#.&9/3 @,$435 ,)@)2 &)*)*.205 ,0- (F3(%#$&3(% 3 @,., 1988; Berg, Ferris, 1984; 

Gyllensten, Wilson, 1987; Grewe et al., 1990).  

1.2. /0+*$'$1")&*+02 *(34+(430 3$50 Brachymystax 
; /)/.(#% )+3*%(39 &.("% L.;. L%&&%*)/ (Salmo Lenok Pallas, 1773: 716-717) +,):&) 

+)6#3 *#)&.#3., +)"% 35#3)&)43 )-,%#3&3 2(3/%(3. (% (.)@(),)@()*#' B#)4) 23@%. L) 2*.8 

23@3/)*#3, )@(3/ 37 +.,205 B#) 7%/.#3& I. G0-)2*"38. A %+,.&. 1865 4. **0&'()4) I. 

G0-)2*")4) 37 N,"$#*")8 #<,'/0 +.,.2.&3 @&9 @%&'(.8:.4) )#-0#39 (%"%7%(39 2 *.&) 

;32%")2), ,%*+)&)>.((). (% -.,.4$ ,. N(4)@%, (.+)@%&."$ )# 4. R3#%. R.,.7 4)@ .4) 

)#+,%23&3 (% +)*.&.(3. 2 *. G%,%*$(. ; 1866 +) 1868 4)@ I. G0-)2*"38 3*+)&(9.# 

)-97%(()*#3 2,%6% 2 &.6.-(3C., )#",0#)8 (% G%,%*$(*"35 /3(.,%&'(05 2)@%5. 

D@()2,./.(() )( +,)2)@3# 3**&.@)2%(3. ,0-, +#3C 3 /&.")+3#%<=35 B#)4) ,%8)(% 

(A3(".236, 1965). A *2).8 7(%/.(3#)8 ,%-)#. +) 35#3)E%$(. ,." N(4)@% 3 D()( (Dybowski, 

1869) )(, ",)/. 2*.4) +,)6.4), @%.# /),E)&)436.*"). )+3*%(3. &.("%, +,32)@9 .4) 23@)2). 

(%72%(3. +)@ 2)+,)*)/ — «Salmo coregonoides? Pall.». L,3 B#)/, +)*&. $"%7%(39 (% 

+),9@")208 ()/., ,3*$("% &.("%, I. G0-)2*"38 @.&%.# +,3/.6%#.&'($< **0&"$ ) #)/, 6#), 

+) *&)2%/ >3#.&.8 +)-.,.>'9 D()(%, +)2*<@$ 2*#,.6%.#*9 2 23@% («Arten») &.("% (Dybowski, 

1869: 11-12). D@3( 37 (35 (%702%.#*9 3/3 «-.&08, 3&3 )()(*"38 &.()"», @,$4)8 «6.,(08, 

3&3 ,.6()8 &.()"». L.,208 -.7 +9#.(, -.&)2%#08 (*2.#&)-)&32")2)4) C2.#%), @,$4)8 #./()-

7.&.()2%#08 * 6%*#0/3 6.,(0/3 +9#(%/3. L) *&)2%/ I. G0-)2*")4), 37 +,3*&%((05 ./$ 

/.*#(0/3 >3#.&9/3 B"7./+&9,)2 $ )-)35 23@)2 )( )-(%,$>3& )@3(%")2). 63*&) 6.:$8 3 

&$6.8, )@3(%")2$< E),/$ *):(3"% 3 63*&) 7$-)2 (% (./. A23@$ )4,%(36.(()*#3 /%#.,3%&% 3 

(.2)7/)>()*#3 *)-,%#' .4) *%/)/$ )( (. /)4 «,.:3#'*9 +) B#)/$ +$("#$ *"%7%#' +)*&.@(.. 

*&)2)». T./ (. /.(.., )( )#/.6%.#, 6#) 4)&)2% &.("% 37 ,. !"),.( )#&36%&%*' (.)-06()8 

E),/)8 2.,5(.8 3 (3>(.8 6.&<*#.8, % #%">. 35 )#()*3#.&'(0/ ,%*+)&)>.(3./, 5)#9 E),/% 

*):(3"% 3 63*&) 7$-)2 (% (./ )*#%2%&)*' +,.>(3/. N7)-,%>.(3. 3/.(() B#)8 4)&)20 I. 

G0-)2*"38 3 +,32)@3# (% ,3*. 11 2 #%-&3C. XVII $"%7%(()8 ,%-)#0. ;.86%* 2+)&(. 

)6.23@(), 6#) (% @%(()/ ,3*$(". 37)-,%>.(% 4)&)2% #$+),0&)4) &.("%. L)B#)/$ *#%()23#*9 

+)(9#(), 6./ -0& )-$*&)2&.( 7(%" 2)+,)*% +)*&. &%#3(*")4) (%72%(39 &.("%.  

1.#)/ 1869 4. I. G0-)2*"38 +,3(9& $6%*#3. 2 "%6.*#2. 2,%6% 3 (%#$,%&3*#% 2 ,%-)#. 

+,%23#.&'*#2.(()8 ")/3**33, +)*.#32:.8 ?3>(38 !/$,, ,. Y**$,3 3 )7. U%("%. R#) 

"%*%.#*9 ,0-, #) ,.7$&'#%#0 B#)8 B"*+.@3C33 )+$-&3")2%(0 3/ #,./9 4)@%/3 *+$*#9 

(Dybowski, 1872). A 1870 4. )( 7%"%(632%.# *2)< )-7),($< ,%-)#$ +) 35#3)E%$(. 2*.4) 
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-%**.8(% !/$,%, 3*+)&'7$9 "%" /%#.,3%&0, *)-,%((0. 2) 2,./9 ,%-)#0 B#)8 ")/3**33, #%" 3 

*2)3 +,.>(3. @%((0. +) A.,5(./$ !/$,$. D+$-&3")2%(% )(% /()4) +)7@(.. — 2 1877 4. J 

#)/$ 2,./.(3 I. G0-)2*"38 $*+.2%.# .=. ,%7 +)-02%#' 2) /()435 ,%8)(%5 -%**.8(% !/$,% 3 

2 ")(C. B#)4) )-7),% @.&%.# *))#2.#*#2$<=.. @)+)&(.(3.. A )#&363. )# +,.>(.8, 2 @%(()8 

,%-)#. )( +,32)@3# 23@)2). (%72%(3. &.("% $>. -.7 7(%"% 2)+,)*% (G0-)2*"38, 1877: 19). Q% 

4)@ @) B#)4) I. G0-)2*"38 +$-&3"$.# )-7), 35#3)E%$(0 )7. I%8"%& (G0-)2*"38, 1876), 4@. 

20*"%702%.# *2). /(.(3. +) +)2)@$ /),E)&)436.*")8 37/.(632)*#3 &.(")2: «;,%2(32%9 

B"7./+&9,0 &.("% )()(*")4) 3 %/$,*")4) * -%8"%&'*"3/, 9 +,3:.& " $-.>@.(3<, 6#) 5)#9 

)(3 3 +,.@*#%2&9<# (.")#),0. )#&363#.&'(0. 6.,#0, () )*)-.(()*#3 B#3 *&3:")/ /%&) 

7(%63#.&'(0., 6#)-0 /)4&3 -0#' +,3(9#0 2 )*()2%(33 5%,%"#.,3*#3"3 23@)2. ;%/0. 

4&%2(0. )#&3639 *)*#)9# 2 C2.#. #.&%, ,%*+)&)>.(33, ,%*+,.@.&.(33 3 E),/%5 6.,(05 +9#.( 

+) -)"%/ #$&)23=% 3 2) 2(.:(./ )6.,#%(33 4)&)20, () B#3 +,37(%"3 +)@2.,>.(0 

7(%63#.&'(0/ 37/.(.(39/, @%>. 2 +,.@.&%5 )@()8 3 #)8 >. *3*#./0 2)@, % #%">. */)#,9 +) 

+)&$ 3(@323@$$/%» (loc. cit., *. 20).  

A ,%-)#. 1877 4. )( $"%702%.#, 6#) $ *%/C)2 &.(")2 ,)# «+)&$)-,%=.( 2(37, ()* 

20#9($#», % $ *%/)" ,)# «+.,.@(38» (G0-)2*"38, 1877: 19). T%/ >., (% *#,%(3C. 21 )( 

+)2#),9.# 37/.,.(39 @2$5 )*)-.8 &.(")2 37 ,. D()(, +,32.@.((0. 3/ ,%(.. (Dybowski, 1869: 

#%-&3C% " *#,. 958), @)+)&(99 35 @%((0/3 +) +,)/.,%/ 4)&)20 #,.#'.8 )*)-3 &.("%. L,3 

B#)/ )( $"%702%.# +)&)2$< +,3(%@&.>()*#' 3-8 )*)-3, "%" «Z?». ;"),.. 2*.4) B#) 

37/.,.(39 #)8 4)&)20 #$+),0&)4) &.("%, ,3*$()" ")#),)8 @%( 3/ 2 +.,2)8 ,%-)#. 

(Dybowski, 1869: Taf. 18, fig. 11). T)4@% /)>() +,.@+)&%4%#', 6#) )@3( 37 @2$5 )*#%2:35*9 

B"7./+&9,)2 &.(")2 (G0-)2*"38, 1877: 21) #%">. 92&9.#*9 #$+),0&0/ (*%/"%, * @&3()8 #.&% 

2 392 //), % 2#),)8 (*%/.C, * @&3()8 #.&% 2 383 //), (%+,)#32 — )*#,),0&0/ &.(")/.  

G,$43/ 3**&.@)2%#.&./, )-,%#32:3/ 2(3/%(3. (% /),E)&)436.*"$< (.)@(),)@()*#' 

&.("%, -0& ?. !. A%,+%5)2*"38, ")#),08 +,3 3**&.@)2%(33 35#3)E%$(0 -%**.8(% ,. D-', 

)#/.#3&, 6#) &.("3* 37 T.&.C")4) )7.,% (QN? [ 11741, 2 B"7., 1898 4., *-),=3": ;3&%(#'.2) 

(.*")&'") )#&36%<#*9 )# &.(")2, )-3#%<=35 2 «3(05 $*&)2395» (A%,+%5)2*"38, 1900). ;$@9 

+) #)/$, 6#) 2 @,$435 .4) *-),%5 (QN? [ 26881, 2 B"7., ,. D-', 1896 4., *-),=3": 

A%,+%5)2*"38), "%" )"%7%&)*' (O3(%, !&."*..2, 1985; *)-*#2.((0. (%-&<@.(39), 

+,3*$#*#2)2%&3 )*)-3 )-.35 E),/ &.(")2 (#)#, 6#) +)/.(':. — #$+),0&08, -)&.. ",$+(08 

— )*#,),0&08), /)>() +)&%4%#', 6#) 3/.(() ,%7&3639 #$+),0&05 3 )*#,),0&05 &.(")2 2 

-%**.8(. D-3 )( 3 3/.& 2 23@$, ,.:32 «"%" /%#.,3%& @&9 -$@$=35 *,%2(.(38, @%#' )+3*%(3. 

#.&.C")8 E),.&3». 

                                                
* G&9 &.(")2 ?.!. A%,+%5)2*"38 ):3-)6() 3*+)&'7$.# (%72%(3. E),.&' Salmo fario L., 6#) 
*+,%2.@&32) +)@/.6.() 1.;. I.,4)/ (Berg, 1908: 504).   
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?.*")&'"3/3 4)@%/3 *+$*#9 1.;. I.,4 (Berg, 1906: 397) 2)72,%=%.# +.,2)(%6%&'(). 

23@)2). (%72%(3. &.("%, @%((). ./$ L.;. L%&&%*)/ — Brachymystax lenok (Pallas, 1773), 

2/.*#) $*#)92:.4)*9 Brachymystax coregonoides (Pallas, 1814). T%"3/ >. )-,%7)/ )( 

+)*#$+%.# 3 * 23@)20/ (%72%(3./ *3-3,*")4) #%8/.(9 — 3*+)&'7$.# (%72%(3. Salvelinus 

(Hucho) taimen (Pallas, 1773) 2/.*#) Salmo (Hucho) fluviatilis (Pallas, 1814). 

A *2)@". +) ,0-%/ -%**.8(% !/$,% 1. ;. I.,4 (1909) +,3 )+3*%(39 &.(")2 **0&%&*9 

(% @)2)&'() 7(%63#.&'(08 ")&&."C3)((08 /%#.,3%&, (%")+&.((08 +) B#)/$ 23@$ " #)/$ 

2,./.(3 2 E)(@%5 Q))&)436.*")4) /$7.9 — 2*.4) 57 B"7. &.(")2 (14 37 -%**.8(% ,. D-', 16 37 

-%**.8(% ,. P(3*.8, 7 37 ,." A)*#)6()8 ;3-3,3, 16 37 -%**.8(% !/$,%, 3 37 ,." S%(#%,*"35 

)*#,)2)2, 1 37 ,." +)-.,.>'9 L,3/),'9) (loc. cit., *. 47). 1. ;. I.,4 )#/.6%.#, 6#) «... 23@ B#)# 

6,.7206%8() *3&'() 2%,'3,$.# (+,.3/$=.*#2.(() 2 )#():.(33 @&3(0 maxillare), )*)-.(() 

,.7"3 +)&)20. )#&3639. ?) *,%2(32 %/$,*"35 &.(")2 * )-*"3/3, 9 (. (%5)>$ /.>@$ (3/3 

23@)205 )#&3638» (loc. cit.: *. 48). U%,%"#., +)&)2)4) @3/),E37/% $ &.(")2 )( )+3*02%.# 

*&.@$<=3/3 *&)2%/3: «Maxillare (3")4@% (. 7%5)@3# 7% 2.,#3"%&' 7%@(.4) ",%9 4&%7%; $ 

*%/)" )() (./()4) (. @)*#34%.# 2.,#3"%&3 7%@(.4) ",%9 4&%7%, $ *%/C)2 @)5)@3# @) 

2.,#3"%&3 *.,.@3(0 4&%7% 3&3 @%>. "),)6.. H)# $ *%/)" ")(.6(08, 6.&<*#3 ,%2()8 

2.&363(0, $ *%/C)2 2.,5(99 6.&<*#' 20@%.#*9 2+.,.@ (%@ (3>(.8, 3 ,)# +)&$)-,%=.( 

2(37..» (loc. cit.: *. 47). T%"3/ )-,%7)/, )( +)6#3 @)*&)2() +)2#),9.# 5%,%"#.,3*#3"$ +)&)205 

,%7&3638 &.(")2, @%(($< ,%(.. I. G0-)2*"3/ (*/. 20:.).  

A)7/)>(), 6#) #)&'") C.+' *&$6%8(05 *)2+%@.(38 (. +)72)&3&3 1.;. I.,4$ ,%7@.&3#' 

&.(")2 (% @2% 23@%. G.8*#23#.&'(), 37 *)+,)2)>@%<=.8 )+3*%(3. &.(")2 #%-&3C0, 2 

")#),)8 +,32.@.(0 7(%6.(39 ,9@% /),E)/.#,36.*"35 +,)/.,)2 3 *6.#(05 +,37(%")2 $ (35 

(loc. cit.: *. 43), 23@(), 6#) )*()2%(3./ @&9 202)@% ) -)&':)8 2%,3%-.&'()*#3 &.(")2 923&3*' 

7%/.#() /.(':3. ,%7/.,0 6.&<*#.8 3 *$=.*#2.(() -)&':.., 6./ $ )*#%&'(05, 63*&) 

>%-.,(05 #063()" $ )@()8 37 6.#0,.5 37$6.((05 3/ )*)-.8 %/$,*"35 &.(")2 (QN? [ 

13730, ,. U),). ;.4)@(9 9*(), 6#) B#) -0&% )*)-' )*#,),0&)8, % )*#%&'(0. #,3 — #$+),0&)8 

E),/0 &.(")2. L)*")&'"$ 37 B#35 6.#0,.5 &.(")2 +)& -0& )+,.@.&.( #)&'") $ @2$5, 3 +,3 

B#)/ )*)-' )*#,),0&)4) &.("% )"%7%&%*' *%/C)/, % #$+),0&)4) — *%/")8, #) +)*&.@)2%& 

202)@ ) +)&)2)/ @3/),E37/., 2 6%*#()*#3 — 3 +) @&3(. 2.,5(.8 6.&<*#()8 ")*#3. A)&.< 

*&$6%9, 2 23@. )-K."#)2 *,%2(.(39 * %/$,*"3/3 &.("%/3 -0&3 20-,%(0 @2% &.("% 37 )7. 

T.&.C")4) (+)& -0& )+,.@.&.( $ )@()4) B"7./+&9,% — )( )"%7%&*9 *%/")8!!!), 4@., "%" 

)"%7%&)*' 2+)*&.@*#233 (O3(%, !&."*..2, 1985; D*3()2 3 @,., 1990; D*3()2, 1993), )-3#%<# 

#)&'") #$+),0&0. &.("3, +) *2)3/ 2(.:(3/ /),E)&)436.*"3/ 5%,%"#.,3*#3"%/ -&37"3. " 

%/$,*"3/ #$+),0&0/ &.("%/.  
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L)7@(.. 1.;. I.,4 +,32)@3# 37)-,%>.(3. )@()4) 37 (3>(.%/$,*"35 #$+),0&05 

&.(")2 (I.,4, 1916: ,3*. 72), ")#),). 2)*+,)372)@3&)*' 2) 2*.5 +)*&.@$<=35 ,.@%"C395 .4) 

*2)@"3 +) +,.*()2)@(0/ ,0-%/ ;;;H "%" 37)-,%>.(3. #3+36()4) &.("% (I.,4, 1923, 1932, 

1948). Q%/.#3/, 6#) +) *#,).(3< 4)&)20 B#)# B"7./+&9, /%&) 6./ )#&36%&*9 )# &.("%, 

37)-,%>.(()4) 2 ,%-)#. I. G0-)2*")4). 

A 30—40-5 4)@%5 -)&':%9 4,$++% 9+)(*"35 3**&.@)2%#.&.8 ,%-)#%&% (% +-)2. J),.9 3 

2 *.2.,)-2)*#)6()/ J3#%.. ;,.@3 (35 +,3*$#*#2)2%& T. O),3, 372.*#(08 9+)(*"38 35#3)&)4 

* :3,)"3/ ",$4)/ 3(#.,.*)2 2 )-&%*#3 *3*#./%#3"3 (*$@9 +) .4) +$-&3"%C39/ — )# 

(%*.")/05 @) /&.")+3#%<=35). W#)# 2(3/%#.&'(08 3**&.@)2%#.&' )#/.6%& /.&'6%8:3. 

,%7&3639 ,0- "%" 2($#,3, #%" 3 37 ,%7(05 -%**.8()2 3 )+3*%& /()>.*#2) ()205 23@)2 3 

+)@23@)2 ,0- 37 ,." J),.3 3 J3#%9. A 1926 4. )( +)*.#3& ,."3 T$/%(4%( (T$/.(', T$/.('-

$&%, T$/%((%9) 3 \&$C79( (\&$), 4@. *)-,%& )-:3,(0. ")&&."C33 ,0- (Mori, 1928, 1930). 

L,3 )-,%-)#". "%" *)-*#2.((05 *-),)2, #%" 3 /%#.,3%&)2, +)&$6.((05 3/ 37 J),.3 (*-),0 

37 @,$435 6%*#.8 -%**.8(% \&$C79(, 4@. ./$ +)-02%#' (. $@%&)*'), )# .4) 2(3/%(39 (. 

$*")&'7($&3, 2 6%*#()*#3, )#&3639 &.(")2 37 B#35 @2$5 ,.6(05 -%**.8()2, % #%">. )# 35 

)+3*%(38 37 @,$435 6%*#.8 %,.%&%. L.,2)8 20:&% 37 +.6%#3 ,%-)#% +) +,.*()2)@()8 

35#3)E%$(. ,. \&$C79( (Mori, 1928). A (.8 T. O),3, ",)/. :3,)") ,%*+,)*#,%(.(()4) 2 

-%**.8(. B#)8 ,."3 23@% Brachymystax lenok (Pallas), )#/.6%.# +,3*$#*#23. 7@.*' 3 @,$4)4) 

23@% B#)4) ,)@% — Brachymystax sp., (%*.&9<=.4) #)&'") )@3( 37 +,3#)")2 2.,5(.4) #.6.(39 

,. \&$C79( (Choshinko, *)2,./.((). (%72%(3.— L$@>)(4%(). L,3 B#)/ )( +,32)@3# /.*#(0. 

(%72%(39 B#35 ,0- («panpangi» 3 «uregi», *))#2.#*#2.(()) 3 @%.# )6.(' ",%#"). )+3*%(3. 

()2)8 E),/0: «,0&) *3&'() 20#9($#), E),/3,$<=.. /9*3*#08 ")($*, (%23*%<=38 (%@ 

")(C)/ (3>(.8 6.&<*#3» (loc. cit., p. 57). J,%#")*#' 5%,%"#.,3*#3"3 )-K9*(9.#*9 #./, 6#) 2 

,%*+),9>.(33 T. O),3 3/.&*9 &3:' .@3(*#2.((08 B"7./+&9, B#)8 E),/0, ")#),08 )( 

)-(%,$>3& *,.@3 )-,%7C)2 ,0-, +,3*&%((05 ./$ +) +)6#. *)#,$@(3"%/3 /.*#()8 :")&0. 

L,3 7))4.)4,%E36.*")8 5%,%"#.,3*#3". *)*#%2% 35#3)E%$(0 ,. \&$C79( )( )#/.6%.#, 6#) B. 

lenok ,%*+,)*#,%(.( #%">. 2 -%**.8(. ,. ;$(4%,3 3 ,."%5 Q%+%@()8 J),.3 (-%**.8( ].&#)4) 

/),9), 3 $"%702%.# (% +,3*$#*#23. -&37")8 " Brachymystax sp. E),/0 3 2 -%**.8(. ,. 

;$(4%,3.  

H.7$&'#%#0 3**&.@)2%(39 35#3)E%$(0 ,. T$/%(4%( +$-&3"$<#*9 @2$/9 4)@%/3 

+)7@(.. (Mori, 1930). T. O),3, *,%2(32 &.(")2 37 B#)4) 2)@)./% * &.("%/3 37 ,. \&$C79(, % 

#%" >., +) 2*.8 23@3/)*#3, * )+3*%(3./ 3 3&&<*#,%C3.8 &.(")2 37 -%**.8(% !/$,% (I.,4, 

1916, 1923), *6.& 2)7/)>(0/ 20@.&3#' &.(")2 37 ,. T$/%(4%( 2 ()208 23@ Brachymystax 

tumensis (Mori, 1930: 42). L,32)@9 +)@,)-($< /),E)&)436.*"$< 5%,%"#.,3*#3"$ ()2)4) 

23@%, )( $"%702%.#, 6#) «B#)# 23@ )#&36%.#*9 )# B. lenok (Pallas) -)&':.8 @&3()8 4)&)20 3 
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2.,5(.6.&<*#()8 ")*#3, -)&.. )*#,0/ ,0&)/, /.(':3/ 63*&)/ +3&),36.*"35 +,3@%#")2» 

(loc. cit.). D#&3639 +,)E3&9 4)&)20 $ ()2)4) 23@% )# #%")2)4) $ &.("% 37 ,%-)#0 1.;. I.,4% 

)6.23@(0 +,3 *,%2(.(33 #=%#.&'() 20+)&(.((05 2 )-.35 +$-&3"%C395 ,3*$(")2 ,0- (*,.: 

Mori, 1930, Pl. III, fig. 1 * — I.,4, 1916, ,3*. 72).  

J *.,.@3(. 30-5 4)@)2 $ T. O),3 *&)>3&)*' *&.@$<=.. +,.@*#%2&.(3. ) *#,$"#$,. 

,)@% Brachymystax 2 2)*#)6()8 6%*#3 .4) %,.%&%. L) .4) /(.(3<, ,."3 J),.3 3 +,3&.4%<=3. 

#.,,3#),33 (%*.&9<# #,3 23@% &.(")2 (Mori, 1935, 1936). Brachymystax lenok (Pallas, 1773) 

,%*+,)*#,%(.( 2 ,."%5 7%+%@()8 J),.3 (-%**.8( ].&#)4) /),9), -%**.8(. ,. !/$,, ,."%5 

L,3/),'9 3 ;3-3,3. Brachymystax coregonoides (Pallas, 1811) (,%(.. — Brachymystax sp.) — 2 

2.,5)2'95 ,. \&$C79(, -%**.8(. ,. !/$, 3 ;3-3,3. Brachymystax tumensis Mori, 1930 )-3#%.# 

#)&'") (% $6%*#". +)-.,.>'9 *.2.,)-2)*#)"% J),.3 )# ,. ;)(65)(4%( (-02:%9 G>)*.() (% 

<4. @) ,. T$/%(4%( (% *.2.,.. 

1.;. I.,4, )7(%")/32:3*' * ,%-)#%/3 T. O),3, +)*63#%& (%72%(3. B. tumensis 

/&%@:3/ *3()(3/)/ (%72%(39 B. lenok, % 2 )#():.(33 Brachymystax sp. *@.&%& )#@.&'($< 

*()*"$ ) +,3*$#*#233 2 -%**.8(. ,. \&$C79( )*)-)8 E),/0 &.("% (I.,4, 1932: 189; 1948: 

300). L)7@(.. T. O),3 +,3(9& #)6"$ 7,.(39 1.;. I.,4% +) *#%#$*$ &.("% 37 ,. T$/%(4%(, () 

+,)@)&>%& *63#%#' B. coregonoides )#@.&'(0/ 23@)/ (Mori, 1952: 34; C3#. +): S%+):(3")2%, 

1968-). B. coregonoides @) *35 +), $+)/3(%.#*9 2 +.,.6(. ,0- J),.3 (Chyung, 1977: 122). J 

*)>%&.(3<, +) (.@),%7$/.(3<, 2/.*#) E)#)4,%E33 B. coregonoides (Chyung, 1977: PL 44-4) 2 

@%(()8 ,%-)#. +,32.@.() 37)-,%>.(3. "%,&3")2)4) *%/C% *3/0 Oncorhynchus masou 

(Brevoort).  

T./ 2,./.(./ +)+)&(9&3*' /$7.8(0. ")&&."C33 &.(")2 (*/., (%+,3/.,: F&%@")2, 

1938) 3 (%"%+&32%&3*' @%((0. +) /),E)&)433 &.(")2 37 ,." Q%+%@()8 (I.,.7)2*"38, 1924; 

O.(':3")2, 1938, 1948; L)@&.*(08, 1953) 3 A)*#)6()8 (I),3*)2, 1928) ;3-3,3, A.,5(.4) 

!/$,% (?3")&'*"38, 1956). D-*#)9#.&'*#2% #)4) 2,./.(3 *&)>3&3*' #%", 6#) 2 )#():.(33 

&.(")2 )*()2(). 2(3/%(3. 3**&.@)2%#.&.8 -0&) *)*,.@)#)6.() (% 35 37$6.(33 2 7%+%@()8 

6%*#3 %,.%&% ,)@%. A 1948 4. I.F. N)4%(7.( 3 !.?. F$(@,37., )-(%,$>3&3 *$=.*#2.((0. 

,%7&3639 &.(")2 37 )7. T.&.C")4) (-%**.8( D-3) 3 )7. I.@$8*")4) (-%**.8( ,. !-%"%(, +,3#)" 

,. P(3*.8) +) 63*&$ >%-.,(05 #063()" — 20-23 $ +.,205 3 26-27 $ 2#),05 (F$(@,37.,, 

1974; F$(@,37., 3 @,., 1981). A (.)+$-&3")2%(()8 ,$")+3*3 I.F. N)4%(7.(% %-%"%(*"%9 

E),/% &.("% -0&% 20@.&.(% 2 )#@.&'(). +&./9 3 (%72%(% B. lenok natio tenuispinatus. 

A 1959 4. +)92&9.#*9 ,%-)#% A.L. O3#,)E%()2%, 2 ")#),)8 &.("3 37 )7. O%,"%")&' 

20@.&9<#*9 2 )#@.&'(08 +)@23@ B. lenok savinovi (O3#,)E%()2, 1959). D*()2%(3./ @&9 B#)4) 

+)*&$>3&) /.(':.. 63*&) $ (35 >%-.,(05 #063()" 3 >.*#"35 &$6.8 2 *+3(()/ +&%2(3"., 

-)&.. "),)#"%9 4)&)2%, /.(':%9 @&3(% )*()2%(39 *+3(()4) +&%2(3"%, % #%">. 35 )#&3639 2 
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@,$435 +&%*#36.*"35 +,37(%"%5 3 )",%*". 2 *,%2(.(33 * &.("%/3 37 !(4%,0 (L)@&.*(08, 

1953), 1.(0 (I),3*)2, 1928) 3 !/$,% (I.,4, 1948; ?3")&'*"38, 1956). J%" *.86%* *#%&) 9*(), 

/%,"%")&'*"3. &.("3 *,%2(32%&3*' * )+3*%(3./ )*#,),0&05 &.(")2 (L)@&.*(08, 1953; 

I),3*)2, 1928; ?3")&'*"38, 1956) 3&3 >. */.:%(()4) /%#.,3%&% (I.,4, 1948). A "%6.*#2. 

+,363(0, )-$*&)232:.8 /),E)&)436.*"$< )*)-.(()*#' /%,"%")&'*"35 &.(")2, -0& $"%7%( 

35 )7.,(08 (%,.)E3&'(08) )-,%7 >37(3. Q%/.#3/, 6#), +)/3/) &.(")2, B#) )7.,) (%*.&9<# 

#,3 @,$435 23@% ,0- — 5%,3$*, +.*"%,' 3 $*%#08 4)&.C. L) @%((0/ O.N. O.(':3")2% 

(1938), +.*"%,' 3 $*%#08 4)&.C 2 )7. O%,"%")&' +,.@*#%2&.(0 )#@.&'(0/3 +)@23@%/3. 

?.*")&'") +)7>. -0&) +,.@&)>.() +)20*3#' #%"*)()/36.*"38 ,%(4 3 /%,"%")&'*")4) 

5%,3$*% — @) +)@23@)2)4) (O3#,)E%()2, 1971). T%"3/ )-,%7)/, 2 ")(.6()/ 3#)4., 2*9 

35#3)E%$(% )7. O%,"%")&' )"%7%&%*' B(@./36(% (% +)@23@)2)/ $,)2(.. 

A #)# >. 4)@ )+$-&3")2%(% ,%-)#% "3#%8*"35 3**&.@)2%#.&.8, )-(%,$>32:35, +) 35 

/(.(3<, 2 -%**.8(. !/$,% 43-,3@)2 /.>@$ #%8/.(./ 3 &.(")/ (;. R>.(-<8 3 @,., 1959). N7 

+,.@*#%2&.(()4) ",%#")4) )+3*%(39 23@(), 6#) )(3 3/.&3 @.&) * )*#,),0&0/3 &.("%/3, % 

#), 6#) )(3 +)(3/%&3 +)@ «43-,3@%/3», *"),.. 2*.4), )*)-3 #$+),0&)8 E),/0 &.(")2. 

R$#' +)7>. X.?. J3,3&&)2 (1962), 37$632 /),E)&)43< &.(")2 37 -%**.8(% ,. A3&<8 3 

*,%2(32 35 * /$7.8(0/3 B"7./+&9,%/3 &.(")2 37 @,$435 6%*#.8 -%**.8(% 1.(0, ,. J)&0/%, 

)7. I%8"%&, ,. P(3*.8, -%**.8(% !/$,%, % #%">. *)+)*#%232 35 5%,%"#.,3*#3"3 * 

&3#.,%#$,(0/3 @%((0/3 +) &.("%/ 37 !(4%,0 (L)@&.*(08, 1953) 3 D-3 (O.(':3")2, 1948), 

+,.@&)>3& &.(")2 37 -%**.8(% P(3*.9 (2"&<6%9 )7. I%8"%& 3 ,."3 O)(4)&33), ,." -%**.8()2 

/),9 1%+#.205 3 A)*#)6()-;3-3,*")4) /),9 20@.&3#' 2 *%/)*#)9#.&'(08 +)@23@ — 

2)*#)6()-*3-3,*"38 &.()" B. lenok swetowidowi Kirillov, 1962 (J3,3&&)2, 1962). L) .4) 

@%((0/, )# ()/3(%#32()8 E),/0, 5%,%"#.,37$./)8 3/ +) &.("%/ 37 )7. O%,"%")&' (F. U. 

S%+):(3")2% +.,2%9 )-,%#3&% 2(3/%(3. (% #), 6#) X.?. J3,3&&)2 *,%2(32%& 23&<8*"35 

&.(")2 (. * )-*"3/3, % * /%,"%")&'*"3/3 &.("%/3 — S%+):(3")2%, 1968-: 458), ()208 

+)@23@ 2 +.,2$< )6.,.@' )#&36%.#*9 -ó&':3/ ")&36.*#2)/ >%-.,(05 #063()" — 22-29 

+,)#32 19-25. D#/.#3/, 6#) 37$6.((0. 3/ /$7.8(0. B"7./+&9,0 &.(")2 37 -%**.8(% !/$,% 

+) 63*&$ >%-.,(05 #063()" ,%7@.&3&3*' -.7 +.,.",02%(39 (% @2. 4,$++0: :.*#' 

B"7./+&9,)2 3/.&3 20-21, % 6.#0,. @,$435 — 28-30 (J3,3&&)2, 1962: 14). D@(%"), 37-7% 

(.@)*#%#)6()4) ")&36.*#2% /%#.,3%&%, +)&)>.(3. &.(")2 37 2)*#)6()8 6%*#3 %,.%&% 

+,.@*#%2&9&)*' ./$ (. 9*(0/ (J3,3&&)2, 1962, 1972).  

T%"3/ )-,%7)/, )-% %2#),%, 3 A.L. O3#,)E%()2, 3 X.?. J3,3&&)2, "%>@08 +) *2)./$, 

)+3*02%&3 )@3( 3 #)# >. E.()/.(, % 3/.(() — #), 6#) /%,"%")&'*"3. &.("3 )#&36%<#*9 )# 

&.(")2 37 @,$435 6%*#.8 %,.%&% /.(':3/ 63*&)/ >%-.,(05 #063()" 3 (.")#),0/3 @,$43/3 

2(.:(3/3 /),E)&)436.*"3/3 5%,%"#.,3*#3"%/3. F.U. S%+):(3")2%, +,)%(%&373,)2%2 
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372.*#(0. " B#)/$ 2,./.(3 /%#.,3%&0 3 @)+)&(32 35 *)-*#2.((0/3 @%((0/3 +) 2(.:(3/ 

/),E)&)436.*"3/ 3 )*#.)&)436.*"3/ +,37(%"%/ &.(")2, +,3:&% " 7%"&<6.(3< ) 

(.@)*#%#)6()8 )-)*()2%(()*#3 20@.&.(39 +)@23@)2 &.(")2 223@$ 35 7(%63#.&'()8 

4.)4,%E36.*")8 37/.(632)*#3, )#*$#*#239 .@3())-,%739 2 /.#)@3". +)@*6.#% $ (35 

(.")#),05 /.,3*#36.*"35 +)"%7%#.&.8 3 (.@)*#%#"% *,%2(3#.&'()4) /%#.,3%&% 

(S%+):(3")2%, 1968-). D*)-) -0&) )#/.6.() 7(%63#.&'(). +.,.",02%(3. +,.@.&)2 

2%,3%C33 63*&% >%-.,(05 #063()" $ &.(")2 37 7%+%@()8 3 2)*#)6()8 6%*#.8 %,.%&%. 

Q%/.#3/, 6#) )@(% 37 20:.@:35 " #)/$ 2,./.(3 ,%-)# )"%7%&%*' .8 (. 372.*#(%.  

G2$/9 4)@%/3 ,%(.. -0&) )+$-&3")2%() )+3*%(3. ()2)4) +)@23@% &.("% B. lenok 

tsinlingensis 37 ,." 4),()4) /%**32% M3('&3( — 2)@),%7@.& ,." U$%(5. 3 \(C70, J3#%8, 

+,)23(C39 SB('*3 (Li, 1966). L) /(.(3< %2#),%, 2 *,%2(.(33 * &.("%/3 37 -%**.8(% !/$,% 

(3*+)&'7)2%&3*' @%((0.: ?3")&'*"38, 1956; ;. R>.(-<8 3 @,., 1959), ()208 +)@23@ 

)#&36%.#*9 (.-)&':3/ 63*&)/ +3&),36.*"35 +,3@%#")2 (65-75 +,)#32 91-111), 6.:$8 2 

-)")2)8 &3(33 (123-135 +,)#32 132-175) 3 >%-.,(05 #063()" (19-23 +,)#32 24-26), 

5%,%"#.,)/ +9#(3*#)*#3 #.&% 3 +&%2(3")2, )*)-.(()*#9/3 >37(.(()4) C3"&%. ;$@9 +) 

+,32)@3/)/$ ,3*$("$ (Li, 1966: 92), &.("3 37 +,)23(C33 SB('*3 +) E),/. #.&% 3 4)&)20, 

)",%*". )6.(' +)5)>3 (% #$+),0&05 &.(")2 37 (3>(.4) !/$,% (I.,4, 1948: 301). ! 

+)*")&'"$ 3 ")&36.*#2) >%-.,(05 #063()" $ (35 +)&()*#'< $"&%@02%&)*' 2 +,.@.&0 

")&.-%(39 B#)4) +)"%7%#.&9 $ %/$,*"35 &.(")2, $"%702%./0. 1. ;. I.,4)/ (19—27), #), +) 

*$=.*#2$, .@3(*#2.((0/ )*()2%(3./ @&9 20@.&.(39 ()2)4) +)@23@% -0&) 3(). 63*&) 

+3&),36.*"35 +,3@%#")2 $ C3('&3(*"35 &.(")2, ")#),). $ %/$,*"35 &.(")2 *)*#%2&9.# +) 

1.;. I.,4$ (1948) — )")&) 100, % +) ;. R>.(-<8 3 *)%2#),%/ (1959) — 91—111 :#. ; @,$4)8 

*#),)(0, 3 +) @%(()/$ +)"%7%#.&< C3('&3(*"3. &.("3 (. )#&36%&3*' )# B. tumensis (68 

+3&),36.*"35 +,3@%#")2 — Mori, 1930: 42), ")#),)4) "3#%8*"3. %2#),0, 2*&.@ 7% 1.;. 

I.,4)/, *63#%&3 *3()(3/)/ B. lenok (Li, 1966: 92).  

?%")(.C, 2 1972 4. -0&) )+$-&3")2%() #.73*(). *))-=.(3. (I.*.@()2, J$6.,)2, 1972), 

2 ")#),)/ 2+.,20. (.@2$*/0*&.(() +)"%7%() *$=.*#2)2%(3. 2 -%**.8(. !/$,% @2$5 E),/ 

&.(")2, )-3#%<=35 *3/+%#,36(). H%(.. 2 (%$6()8 &3#.,%#$,. B#)# E%"# 2 ",%#")8 E),/. 

-0& 7%*23@.#.&'*#)2%( A.\. 1.2%(3@)20/ (1.2%(3@)2, 1951, 1969). O%#.,3%&)/ ,%-)#0 1.?. 

I.*.@()2% 3 !.? J$6.,)2% +)*&$>3&3 *-),0 &.(")2 37 -%**.8(% ,. I)&':%9 Y**$,"% 

(-%**.8( ,. Y**$,3). D"%7%&)*', 6#) &.("3 37 B#)8 ,."3 -.7 )*)-)4) #,$@% ,%7@.&9<#*9 (% @2., 

/),E)&)436.*"3 ,.7") )-)*)-&.((0., 4,$++0. L)*")&'"$ B#3 4,$++0 237$%&'() &.4") 

,%7&36%&3*' +) E),/. ,0&% ($ )@(35 &.(")2 — 7%",$4&.(()., $ @,$435 — 7%)*#,.(().), #) 

)(3 +)&$63&3 (%72%(3. #$+),0&0. 3 )*#,),0&0. &.("3. !2#),0 $"%7%&3, 6#) #$+),0&0. 3 

)*#,),0&0. &.("3 )#&36%<#*9 +) 2*./$ *+."#,$ 37$6.((05 3/3 +,37(%")2: +) )",%*"., 
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2(.:(3/ /),E)&)436.*"3/, /.,3*#36.*"3/ 3 )*#.)&)436.*"3/ +,37(%"%/, >37(.(()/$ 

C3"&$, B")&)433. L) 35 /(.(3<, #$+),0&0. &.("3 )#()*9#*9 " 23@$ B. lenok (Pallas), 2 #) 

2,./9, "%" 7% )*#,),0&0/3 @)&>() -0#' 7%",.+&.() (%72%(3. B. tumensis Mori. J%" )(3 

+)&%4%&3, )*#,),0&0. &.("3 :3,)") ,%*+,)*#,%(.(0 (. #)&'") 2 -%**.8(. !/$,%, () 3 ,."%5 

-%**.8()2 D5)#*")4) 3 \+)(*")4) /),.8.  

X%"#36.*"38 /%#.,3%& 1.?. I.*.@()2 3 !.?. J$6.,)2 #%" 3 (. )+$-&3")2%&3. W#)# 

+,)-.& -0& &3"23@3,)2%( * +)92&.(3./ *#%#'3 O.N. J3E0 (J3E%, 1976). O%#.,3%&)/ @&9 

+)*&.@(.8 ,%-)#0 +)*&$>3&3 *-),0 #$+),0&05 3 )*#,),0&05 &.(")2 37 *3/+%#,36.*"35 

+)+$&9C38 #,.5 4.)4,%E36.*"3 @%&.") )#*#)9=35 @,$4 )# @,$4% ,.6(05 *3*#./ -%**.8(% 

;,.@(.4) 3 ?3>(.4) !/$,% (,."3 Q.9, F$, 3 !/4$('). L) )-K.@3(.((0/ 20-),"%/ &.(")2 

%2#), +,)372.& +)@,)-(). *,%2(.(3. @2$5 E),/ &.(")2 +) 2(.:(3/ /),E)&)436.*"3/ 3 

/.,3*#36.*"3/ +,37(%"%/. ?%3-)&.. *$=.*#2.((0. ,%7&3639 -0&3 2092&.(0 +) @&3(. 

2.,5(.8 6.&<*#3, @&3(. ,0&%, @&3(. (3>(.8 6.&<*#3, (%3/.(':.8 20*)#. #.&%, 63*&$ 

>%-.,(05 #063()" 3 +,)-)@.((05 6.:$8 2 -)")2)8 &3(33. D*)-) -0&) )#/.6.() )#*$#*#23. 

$ &.(")2 +)&)2)4) @3/),E37/% +) /),E)&)433 4)&)20. ;,%2(.(3. )*#.)&)436.*"35 

+,37(%")2 $ #$+),0&05 3 )*#,),0&05 &.(")2 -0&) +,)2.@.() #)&'") 2 35 20-),"%5 37 ,. 

U),. L,3 B#)/ -0&3 2092&.(0 7(%63#.&'(0. )#&3639 E),/ &.(")2 +) +,)+),C39/ 6.,.+()8 

"),)-"3 ($ #$+),0&05 &.(")2 6.,.+ /%**32(.., :3,. 3 20:.) 3 )#@.&'(05 ")*#.8 ($ 

#$+),0&05 &.(")2 *$=.*#2.(() -)&':. )#()*3#.&'(%9 :3,3(% *$+,%B#/)3@%, *):(3"%, 

2.,5(.6.&<*#()8 3 @,$435 ")*#.8). L,)/.>$#)6(05 +) /),E)&)433 )*)-.8 %2#), (. 

)-(%,$>3&. L)B#)/$ -0& *@.&%( 202)@ ) ,.+,)@$"#32()8 37)&9C33 E),/ &.(")2 3, 

*))#2.#*#2.((), +,.@&)>.() ,%**/%#,32%#' 35 "%" *%/)*#)9#.&'(0. -&37"),)@*#2.((0. 

23@0. L,)%(%&373,)2%2 +.,2))+3*%(3. &.(")2 L.;. L%&&%*% (Pallas, 1773), 6%*#'< 

)+$-&3")2%((0., % 6%*#'< 5,%(9=3.*9 2 %,532%5 ,3*$("3 &.(")2 (*/.: ;2.#)23@)2, 1978: 

,3*. 38, 39), % #%">. )+3*%(3. 3 ,3*$()" )@()4) 37 #3+)205 B"7./+&9,)2 (Günter, 1866: 163), 

O.N. J3E% +,3:.& " 202)@$ ) #)/, 6#) (%72%(3. B. lenok (Pallas) @)&>() -0#' 7%",.+&.() 7% 

)*#,),0&)8 E),/)8. ; @,$4)8 *#),)(0, O.N. J3E%, $*/)#,.2 *5)@*#2) 2 63*&. >%-.,(05 

#063()", +)&)>.(33 3 ,%7/.,. 6.&<*#.8 $ %/$,*"35 #$+),0&05 &.(")2 3 &.(")2 37 )7. 

O%,"%")&' (O3#,)E%()2, 1959), +,.@&)>3& +,3*2)3#' #$+),0&)8 E),/. (%72%(3. B. savinovi 

(Mitrofanov). 

W#3 @2. ,%-)#0 (I.*.@()2, J$6.,)2, 1972; J3E%, 1976) 2072%&3 2*+&.*" 3(#.,.*% " 

3**&.@)2%(3< *#,$"#$,0 ,)@% Brachymystax $ 4,$++0 3**&.@)2%#.&.8 37 N(*#3#$#% 

-3)&)433 ,%723#39 H!? 3 OFY (O.A. O3(%, P.G. A%*3&'.2%, ;.;. !&."*..2). R.,.7 4)@ +)*&. 

)+$-&3")2%(39 ,.7$&'#%#)2 3**&.@)2%(39 O.N. J3E0, 2 @)+)&(.(3. " @%((0/ F.A. 

?3")&'*")4) (1956), -0&% @%(% /),E)&)436.*"%9 5%,%"#.,3*#3"% &.(")2 37 A.,5(.4) !/$,% 
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— ,." J.,$&.( 3 D()( (O3(%, 1977). Q%#./ 2 ,.7$&'#%#. %(%&37% )*#.)&)436.*"35 +,37(%")2 

$ &.(")2 37 )7. O%,"%")&' -0&) +)"%7%(), 6#), (.*/)#,9 (% *5)@*#2) %/$,*"35 #$+),0&05 

&.(")2 3 /%,"%")&'*"35 &.(")2 +) 2(.:(3/ /),E)&)436.*"3/ 5%,%"#.,3*#3"%/ 3 

")&36.*#2$ >%-.,(05 #063()", &.("3 37 )7. O%,"%")&' +) +,)+),C39/ 6.,.+% 3 )#@.&'(05 

")*#.8 (2 6%*#()*#3, +) )#()*3#.&'()8 :3,3(. *$+,%B#/)3@%) )@()7(%6() *-&3>%<#*9 * 

)*#,),0&0/3 &.("%/3 37 -%**.8(% !/$,% (A%*3&'.2%, 1978). A *2973 * B#3/ ,.7)(() 

+)*#%2&.( 2)+,)* ) +,%2)/.,()*#3 3*+)&'7)2%(39 (%72%(39 savinovi @&9 3/.()2%(39 

%/$,*"35 #$+),0&05 &.(")2.  

A 1977 4. A.!. O%"*3/)2 (OFY) +,)372.& *-),0 &.(")2 37 ,9@% 4),(05 )7., J$%(@)-

R%,*")4) 2)@),%7@.&% ()7.,% 1.+,3(@)"%(, I)&':). 3 O%&). 1.+,3(@) — Q%-%8"%&'., 

-%**.8( ,. 1.(%). G) B#)4) 2 &3#.,%#$,. 3/.&3*' *2.@.(39 ) (%&3633 2 )7. 1.+,3(@)"%( @2$5 

E),/ &.("% — )7.,()4) 3 ,.6()4) (T)/3&)2, 1954); +)*&.@(38 #./(.. +) )",%*"., (% &.#) )( 

+)@(3/%.#*9 2 )7.,) 37 ,. J$%(@% (+,3#)" A3#3/%). L,3 )-,%-)#". B#35 *-),)2 2 )7. 

1.+,3(@)"%( -0&3 )-(%,$>.(0 #$+),0&0. 3 )*#,),0&0. &.("3, +) *2).8 /),E)&)433 

*-&3>%<=3.*9 * %/$,*"3/3 )@()3/.((0/3 E),/%/3 (O3(%, A%*3&'.2%, 1979).  

A #)# >. 4)@ )+$-&3")2%(0 @%((0. (J3,3&&)2 3 @,., 1979; *-),0 1975 4)@%), 

+)72)&9<=3. 4)2),3#' ) #)/, 6#) #$+),0&0. &.("3 )-3#%<# 3 2 @,$4)8 6%*#3 -%**.8(% 1.(0 

— ,. Y(@<&<(4, 2+%@%<=.8 2 1.($ 2 ,%8)(. L)&9,()4) ",$4%. W#35 &.(")2 X.?. J3,3&&)2 

+,.@&%4%.# 20@.&3#' 2 )#@.&'(08 +)@23@ — &.()" R.,*")4) Brachymystax lenok czerskii 

Kirillov, 1979 (J3,3&)2 3 @,., 1979). L) .4) /(.(3<, " #)/$ >. +)@23@$ )#()*9#*9 &.("3 37 

-%**.8(% ,. !/$,, ,." S%(#%,*"35 )*#,)2)2, J3#%9 3 J),.3, 3/.<=3. 63*&) >%-.,(05 

#063()" )# 20 @) 21. 

A @%&'(.8:./ ;.;. !&."*..2 #=%#.&'() 3**&.@$.# 2(.:(3. /),E)&)436.*"3. 3 

)*#.)&)436.*"3. 5%,%"#.,3*#3"3 #$+),0&05 3 )*#,),0&05 &.(")2 37 B#35 @2$5 ,%8)()2, % 

#%">. )*#,),0&05 &.(")2 37 @,$435 +,3#)")2 1.(0 (!&."*..2, 1981, 1985; !&."*..2, 

J3,3&&)2, 1985). D( >. (!&."*..2, 1983), (% )*()2. *)-*#2.((05 20-),)" &.(")2 37 (3>(.4) 

!/$,% (,. G$"3, )7. U32%(@%, )7. U3&"3) 3 !/$,*")4) &3/%(% (,. O0), % #%">. *-),)2 &.(")2 

A.!. O%"*3/)2% 37 ,. !(<8, 2.,5)2'9 ,. Q.3 ((3>(38 3 *,.@(38 !/$,, *))#2.#*#2.(()) 3 

2.,5(.4) #.6.(39 ,. Y@0 (-%**.8( D5)#*")4) /),9), 7%()2) %(%&373,$.# 2(.:(<< 

/),E)&)43< 3 )*#.)&)43< &.(")2 B#)4) ,.43)(%. L,3 B#)/ )-(%,$>32%.#*9 .=. )@3( 

$6%*#)" *3/+%#,36.*")4) )-3#%(39 @2$5 E),/ &.(")2 — -%**.8( ,. Y@%.  

A(. -%**.8(% !/$,% #$+),0&0. 3 )*#,),0&0. &.("3 )"%702%<#*9 2) /()4)/ *5)@(0 

/.>@$ *)-)8 +) E),/. ,0&%, +,)+),C39/ 4)&)20 3 )#()*3#.&'(0/ ,%7/.,%/ 6.&<*#.8 

(O3(%, A%*3&'.2%, 1979; !&."*..2, 1981, 1985; I),3*)2.C 3 @,., 1983; !&."*..2, J3,3&&)2, 

1985). D@(%"), (.*/)#,9 (% 2(.:(.. *5)@*#2), E),/0 &.(")2 $@%.#*9 @)*#%#)6() 6.#") 
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@3%4()*#3C3,)2%#' +) (.")#),0/ )*#.)&)436.*"3/ 5%,%"#.,3*#3"%/. L)B#)/$, +,3 

209*(.(33 4.)4,%E36.*")4) ,%*+,)*#,%(.(39 #$+),0&05 3 )*#,),0&05 &.(")2, %(%&37 

)*#.)&)433 +,37(%.#*9 (%*$=()8 (.)-5)@3/)*#'<. A *2973 * B#3/, * $+),)/ (% 37$6.(3. 

)*#.)&)436.*"35 5%,%"#.,3*#3", $#)6(9.#*9 3 +.,.+,)2.,9.#*9 +)&)>.(3. &.(")2 37 

2.,5(.4) !/$,% (A%*3&'.2%, O3(%, 1980), D-3 (O3(%, !&."*..2, 1985), ;.&.(43 (!&."*..2, 

1986) 3 ,." *.2.,()4) 3 C.(#,%&'()4) +)-.,.>'9 L,3/),'9 (@%((0. +) B#3/ &.("%/ 

)+$-&3")2%(0 &3:' 6%*#36() — !&."*..2, G$@(3", 1989). A ,.7$&'#%#., (%&363. #.5 >. @2$5 

E),/ &.(")2 )-(%,$>32%.#*9 3 2 -%**.8(. D-3, 4@. )(3 (%*.&9<# ,%7(0. +,3#)"3 B#)8 ,."3: 

)*#,),0&0. &.("3 — 2.,5(.. #.6.(3. N,#0:% ()7. O%,"%")&', ,."3 J%&'@>3, 3 J$,6$/), 

#$+),0&0. — 2.,5)2'9 D-3 ()7. T.&.C")., +,3#)"3 ,." I39 3 R$&0/). 1.("3 37 ,." 

*.2.,()4) +)-.,.>'9 \+)(*")4) /),9 )"%702%<#*9 +,3(%@&.>%=3/3 (. " )*#,),0&)8, "%" 

*63#%&3 1. ?. I.*.@()2 3 !. ?. J$6.,)2 (1972), % " #$+),0&)8 E),/. &.(")2. 

H.7$&'#%#0 B#)8 *.,33 3**&.@)2%(38 +)@0#)>.(0 2 ,%-)#. 1986 4., 2 ")#),)8 ;.;. 

!&."*..2 * ")&&.4%/3 20,%>%<# *2)< #)6"$ 7,.(39 (% *#,$"#$,$ ,)@% Brachymystax 

(!&."*..2 3 @,., 1986). L,.>@. 2*.4), )(3 )#/.6%<# $*&)2()*#' (%72%(39 «#$+),0&0.» 3 

«)*#,),0&0.» &.("3, +)*")&'"$ +) +,)E3&< 4)&)20 E),/0 &.(")2 (. 2*.4@% $@%.#*9 

3@.(#3E3C3,)2%#' @%>. 2($#,3 )@()4) 3 #)4) >. -%**.8(% (O3(%, A%*3&'.2%, 1979; 

!&."*..2, 1981, 1985). L) 35 @%((0/, )-K."#32(). ,%7@.&.(3. @2$5 E),/ &.(")2 3()4@% 

2)7/)>() #)&'") +) ")/-3(%C33 2(.:(35 /),E)&)436.*"35 3 )*#.)&)436.*"35 +,37(%")2. 

?%3-)&.. (%@.>() E),/0 &.(")2 3@.(#3E3C3,$<#*9 +) 63*&$ >%-.,(05 #063()", 

)#()*3#.&'()8 :3,3(. *$+,%B#/)3@% 3 *):(3"% — )*()2(0/ @3%4()*#36.*"3/ +,37(%"%/. 

;)4&%*() B#3/ %2#),%/, 2 +,.@.&%5 )@()4) ,.6()4) -%**.8(% 7(%6.(39 B#35 +)"%7%#.&.8 @&9 

#)8 3&3 3()8 E),/0 )*#%<#*9 *#%-3&'(0/3, 2 #) 2,./9 "%" +,3 +.,.5)@. )# )@()4) ,.6()4) 

-%**.8(% " @,$4)/$ — 37/.(9<#*9. L,3 B#)/ 2.&363(% ,%7&3638 +) )#@.&'(0/ 

@3%4()*#36.*"3/ +,37(%"%/ /.>@$ #$+),0&0/3 3 )*#,),0&0/3 &.("%/3 37 )@()4) -%**.8(% 

/.(9.#*9 )# -%**.8(% " -%**.8($, () (%+,%2&.(3. (7(%") ,%7&3638 *)5,%(9.#*9, @.&%9 

2)7/)>(0/ $*#%()2&.(3. +,3(%@&.>()*#3 &.(")2 " #)8 3&3 3()8 E),/.. A ,.7$&'#%#., 5)#9 

2 "%>@)/ 37 -%**.8()2 #$+),0&0. 3 )*#,),0&0. &.("3 +) #,./ @3%4()*#36.*"3/ +,37(%"%/ 

6.#") ,%7&36%<#*9, 4.)4,%E36.*"3 $@%&.((0. +)+$&9C33 &.(")2 ,%7(05 E),/ (. 2*.4@% 

$@%.#*9 ,%74,%(363#'. A 6%*#()*#3, ",%8(. 7%+%@(0. +)+$&9C33 )*#,),0&05 &.(")2 37 

-%**.8(% N,#0:% *-&3>%<#*9 * #$+),0&0/3 &.("%/3 +) 63*&$ >%-.,(05 #063()" 

()*)-.(() 2.&3") 35 *5)@*#2) * #$+),0&0/3 &.("%/3 37 -%**.8(% \+)(*")4) /),9), % +) 

)#()*3#.&'()8 :3,3(. *$+,%B#/)3@% — * #$+),0&0/3 &.("%/3 37 ,. Y@%. ?% )*()2%(33 

"&3(%&'()4) 5%,%"#.,% 37/.(632)*#3 7(%6.(38 @3%4()*#36.*"35 +,37(%")2 (* 7%+%@% (% 

2)*#)" $ )*#,),0&05 &.(")2 $2.&3632%.#*9 63*&) >%-.,(05 #063()", $ #$+),0&05 &.(")2 
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— $/.(':%.#*9 )#()*3#.&'(%9 :3,3(% *):(3"%, 2 )-.35 E),/%5 — $/.(':%.#*9 

)#()*3#.&'(%9 :3,3(% *$+,%B#/)3@%) ;.;. !&."*..2 3 *)%2#),0 $#2.,>@%<#, 6#) 2 ,)@. 

Brachymystax *$=.*#2$<# (. @2. /),E)&)436.*"3 )@(),)@(0. E),/0 &.(")2, % @2% 

")/+&."*% E),/ — ")/+&."* #$+),0&05 3 )*#,),0&05 &.(")2. L)*")&'"$ B#3 @2% 

")/+&."*%, ,%**/%#,32%9 &.(")2 (% 2*./ %,.%&., +) #,./ @3%4()*#36.*"3/ +,37(%"%/ 

,%74,%(363#' (. $@%.#*9 ((.# 6.#")4) /),E)&)436.*")4) ,%7,02% — 53%#$*%), #) 3 )*()2%(39 

@&9 20@.&.(39 2 ,)@. Brachymystax -)&.. )@()4) #%"*)()/36.*")4) 23@%, +) 35 /(.(3<, 

)#*$#*#2$<#.  

L) ;.;. !&."*..2$ 3 *)%2#),%/ (1986), "&3(%&'(08 5%,%"#., 37/.(632)*#3 

@3%4()*#36.*"35 +,37(%")2 $ &.(")2 92&9.#*9 ,.7$&'#%#)/ 27%3/)@.8*#239 E),/, *&%4%<=35 

")/+&."* #$+),0&05 3 )*#,),0&05 &.(")2 2 +,)C.**. 35 ,%**.&.(39. D(3 *63#%<# 

2)7/)>(0/ «*%/05 #$+),0&05» )*#,),0&05 &.(")2 37 )7. O%,"%")&' ((% 7%+%@. %,.%&% 

,)@%) 3 «*%/05 )*#,),0&05» #$+),0&05 &.(")2 37 ,." L,3/),'9 ((% 2)*#)".) ,%**/%#,32%#' 

(%3-)&.. -&37"3/3 " +,.@")2)8 E),/. 3 )#*<@% 7%"&<63#', 6#) «*)2,./.((08 %,.%& ,)@% 

*&)>3&*9 2 ,.7$&'#%#. ")&)(37%C33 ;3-3,3 &.("%/3, ,%(.. (%*.&92:3/3 &3:' <>(.. 

,%*+)&)>.((0. ,%8)(0 (2)@)./0 (% #.,,3#),33 *)2,./.(()4) J3#%9), % 2 ;3-3,' 

")&)(3*#0 +,)(3"%&3 * 7%+%@% — 2 -%**.8( D-3, * 2)*#)"% — 2 @%&'(.2)*#)6(0. 2)@)./0» 

(loc. cit., *. 232). H%**.&99*', +,.@")20. E),/0 )*#,),0&05 3 #$+),0&05 &.(")2 

+,)@234%&3*' (%2*#,.6$ @,$4 " @,$4$ 3, 2*#,.#32:3*', +,)@)&>3&3 @23>.(3. $>. (% 

#.,,3#),33, 7%(9#)8 ,%(.. &.("%/3 +,)#32)+)&)>()8 E),/0. A #.5 2)@)./%5, 4@. 2 +,)C.**. 

,%**.&.(39 )-,%7)202%&3*' *3/+%#,36.*"3. +)+$&9C33 E),/ &.(")2, "%>@08 ,%7 

+,)3*5)@3&% @32.,4.(C39 +) +,3(C3+$ «*/.=.(39 +,37(%")2» (Brown, Wilson, 1956), 2 

)*()2. ")#),)8 /)4&) &.>%#' «*)2.,:.(*#2)2%(3. 37)&3,$<=35 /.5%(37/)2 2 ,%8)(%5 

2#),36()4) ")(#%"#% 3 «B")&)436.*"). */.=.(3.», )-$*&)2&.((). ")("$,.(C3.8» (loc. cit., *. 

232). A ,.7$&'#%#. /),E)&)436.*"3. 5%,%"#.,3*#3"3, +) /.,. +,)(3"()2.(39 E),/ &.(")2 2 

)-&%*#3, 7%(9#0. @,$4)8 E),/)8, 2*. -)&.. $"&)(9&3*' )# 3*5)@(05 7(%6.(38, 6#) 3 +,32.&) 

" 5%,%"#.,()8 "%,#3(. "&3(%&'()8 37/.(632)*#3 #,.5 @3%4()*#36.*"35 +,37(%")2 — 63*&% 

>%-.,(05 #063()" $ )*#,),0&05 &.(")2, )#()*3#.&'()8 :3,3(0 *):(3"% $ #$+),0&05 3 

)#()*3#.&'()8 :3,3(0 *$+,%B#/)3@% $ )-.35 E),/ &.(")2. W#3 #,3 +)"%7%#.&9 ;.;. 

!&."*..2 3 *)%2#),0 *63#%<# +,37(%"%/3-3(@3"%#),%/3, 5%,%"#.,37$<=3/3 +)+$&9C33 

&.(")2 +) «*#.+.(3 )*#,),0&)*#3» (;D) 3&3 «*#.+.(3 #$+),0&)*#3» (;T). T%"3/ )-,%7)/, 

+) 35 /(.(3<, 2 ")/+&."*. #$+),0&05 &.(")2 * 2)*#)"% (% 7%+%@ +,)3*5)@3# 2)7,%*#%(3. 

;T, 2 ")/+&."*. )*#,),0&05 — * 7%+%@% (% 2)*#)" $2.&3632%.#*9 ;D; @,$43/3 *&)2%/3 — 

E),/3,$<#*9 +%,%&&.&'(0. "&3(0. 
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A +)*&.@$<=./, * +)/)='< B&."#,)E),.7%, -0& +,)2.@.( *,%2(3#.&'(08 %(%&37 

37/.(632)*#3 %&&)73/)2 $ #$+),0&05 3 )*#,),0&05 &.(")2, )52%#32:38 )*()2($< 6%*#' 

%,.%&% ,)@% — )# -%**.8(% D-3 @) ,." L,3/),'9 (D*3()2 3 @,., 1990). A092&.((%9 "%,#3(% 

4.(.#36.*")8 @3EE.,.(C3%C33 E),/ &.(")2 )"%7%&%*' 4),%7@) -)&.. *&)>()8, 6./ 

+,.@*#%2&9&%*' +) @%((0/ /),E)&)436.*")4) %(%&37%. T%", * )@()8 *#),)(0, +)&$63& 

+)@#2.,>@.(3. E%"# 43-,3@37%C33 #$+),0&05 3 )*#,),0&05 &.(")2 2 (.")#),05 

&)"%&'()*#95 2 )-&%*#3 35 *3/+%#,36.*")4) )-3#%(39, 4@. ,%(.. )#/.6%&)*' 7(%63#.&'(). 

")&36.*#2) /),E)&)436.*"3 +,)/.>$#)6(05 )*)-.8 (@) 100% )# 63*&.(()*#3 ,)@3#.&'*"35 

E),/), +,.@+)&)>3#.&'() — 43-,3@)2 (O3(%, A%*3&'.2%, 1979; !&."*..2, 1981, 1983, 1985). 

L,3 B#)/ 37 *$=.*#2.((05 ,%7&3638 2 6%*#)#%5 %&&.&.8 (.")#),05 +)&3/),E(05 &)"$*)2 

*&.@)2%&), 6#) +)#)" 4.()2 /.>@$ E),/%/3 &.(")2 (.7(%63#.&.( 3, *))#2.#*#2.((), 20*)" 

$,)2.(' 35 ,.+,)@$"#32()8 37)&9C33. ; @,$4)8 *#),)(0, (. +)@#2.,@3&)*' 

+,.@+)&%4%2:..*9 (% )*()2. %(%&37% /),E)&)436.*"35 +,37(%")2 (!&."*..2 3 @,., 1986) 

/)()E3&.#36.*"). +,)3*5)>@.(3. #$+),0&05 3 )*#,),0&05 &.(")2. N*5)@9 37 *C.(%,39 

2*#,.6()4) ,%**.&.(39 ,%(.. 37)&3,)2%((05 +,.@")205 E),/ &.(")2, /)>() -0&) )>3@%#' 

-)&.. 20*)")4) $,)2(9 4.(.#36.*")8 @32.,4.(C33 /.>@$ #$+),0&0/3 3 )*#,),0&0/3 

&.("%/3 2 *,%2(.(33 * #%")20/ 2($#,3 "%>@)4) 37 B#)4) ")/+&."*% E),/. D@(%") 20-),"3 

#$+),0&05 3 )*#,),0&05 &.(")2 ,%7-3&3*' (% @2. 4,$++0 */.:%(()4) *)*#%2%. D@($ 37 

4,$++ *)*#%23&3 20-),"3 )*#,),0&05 &.(")2 37 N,#0:% (,. J%&'@>3, 3 )7. O%,"%")&' — 

-%**.8( D-3), ;.&.(43 3 )7. X,)&35% (-%**.8( )7. I%8"%& — ,. P(3*.8) 3 #$+),0&05 &.(")2 

37 ,. J$%(@% (-%**.8( A3#3/%, 1.(0), % 2#),$< — 20-),"3 #$+),0&05 &.(")2 37 ,. U), 

(-%**.8( !/$,%), ,." +)-.,.>'9 L,3/),'9, ,. L0>% (-%**.8( D-3) 3 20-),"3 )*#,),0&05 

&.(")2 37 -%**.8(% 1.(0 (,,. J$%(@%, O),")"%, A3&<8) 3 !/$,% (,. U),), *E),/3,)2%2:35 

2($#,3 B#)8 4,$++0 @2% )#@.&'(05 *$-"&%*#.,% (D*3()2 3 @,., 1990 —#%-&. 3, ,3*. 4). W#) 

@%&) +)2)@ 20@23($#' 43+)#.7$ ) /()>.*#2.(()/ 43-,3@)4.(()/ 23@))-,%7)2%(33 2 ,)@. 

Brachymystax (O3(%, 1992).  

F)@)/ +)7>. !.F. D*3()2, @)+)&(32 3**&.@)2%((08 /%#.,3%& 20-),"%/3 #$+),0&05 

3 )*#,),0&05 &.(")2 37 -%**.8(% 1.(0 (,. Y(@<&<(4) 3 $#)6(32 4.(.#36.*"$< 

3(#.,+,.#%C3< B&."#,)E),.#36.*")8 37/.(632)*#3 -.&")205 &)"$*)2, +)&$63& -)&.. 

)+,.@.&.(($< "%,#3($ 4.(.#36.*")8 @3EE.,.(C3%C33 E),/ &.(")2 (D*3()2, 1993). U)#9 3 2 

@%(()/ *&$6%. 4.(.#36.*"35 /%,".,)2, +)72)&9<=35 )@()7(%6() 3@.(#3E3C3,)2%#' )-. 

E),/0 (% 2*./ %,.%&., 2092&.() (. -0&). T./ (. /.(.., +),9@)" "&%*#.,37%C33 20-),)" 

&.(")2 )"%7%&*9 2 (.*")&'") -)&':.8 /.,. *)2/.*#3/ * /),E)&)436.*"3/3 @%((0/3. L) 

,.7$&'#%#%/ B#)8 ,%-)#0, 20-),"3 #$+),0&05 &.(")2 37 -%**.8(% 1.(0 )-K.@3(3&3*' $>. 

(. * 20-),"%/3 )*#,),0&05 &.(")2 37 7%+%@()8 6%*#3 %,.%&% ,)@%, % * 20-),"%/3 
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#$+),0&05 &.(")2 37 -%**.8(% !/$,% 3 D-3. A #) >. 2,./9 )"%7%&%*' (.$*#)8632)8 +)73C39 

20-),)" #$+),0&05 &.(")2 37 -%**.8(% \+)(*")4) /),9, #94)#.2:35 " "&%*#.,$ )*#,),0&05 

&.(")2 37 -%**.8(% 1.(0 3 !/$,% (D*3()2, 1993 — #%-&. 3, ,3*.). J%" 3 2 +,.@0@$=./ 

3**&.@)2%(33, *)5,%(3&3 *2). )-)*)-&.((). +)&)>.(3. 20-),"3 )*#,),0&05 &.(")2 37 

7%+%@()8 6%*#3 %,.%&% ,)@% (-%**.8(% N,#0:% 3 P(3*.9). D@(%") %2#), *63#%.# 2)7/)>(0/ 

4)2),3#' ) /)()E3&.#36.*")/ +,)3*5)>@.(33 E),/ &.(")2, % 3*5)@9 37 20*)")4) $,)2(9 35 

,.+,)@$"#32()8 37)&9C33 — ) +,3@%(33 E),/%/ &.(")2 *#%#$*% -3)&)436.*"35 23@)2.  

 

T%"3/ )-,%7)/, " (%6%&$ (%:.4) 3**&.@)2%(39 (1994 4.) 2 )#():.(33 +)&)>.(39 

&.(")2 Brachymystax (% E3&)4.(.#36.*")8 *5./. Salmoninae *$=.*#2)2%&3 *&.@$<=3. #)6"3 

7,.(39. ;)4&%*() +.,2)8 37 (35 (1) &.("3 Brachymystax *)*#%2&9<# *%/)*#)9#.&'($< "&%@$, 

")#),%9 +.,2)8 )#@.&3&%*' )# )-=.4) *#2)&% E3&)4.(.#36.*")4) @.,.2% Salmoninae (L%2&)2, 

1993; Norden, 1961; Stearley, 1992; Stearley, Smith, 1993). T%8/.(3 Hucho 3 Parahucho 

+,3(%@&.>%# " @,$4)8 /)()E3&.#36.*")8 4,$++3,)2"., 2 ")#),)8 *%5%&3(*"3. #%8/.(3 

Parahucho 3/.<# ,%(4 +)@,)@% ,)@% Hucho (S%+):(3")2%, 1967%, 1968-, 1975; Vladykov, 

1963; Vladykov, Gruchy, 1972). ;)4&%*() 2#),)8, (2) &.("3 Brachymystax *)*#%2&9<# )@($ 3 

#$ >. "&%@$ * #%8/.(9/3 Hucho 3 Parahucho. L)*&.@(3. E3&)4.(.#36.*"3 -&3>. @,$4 " 

@,$4$, 6./ " &.("%/ Brachymystax (G),)E..2%, 1985, 1989; Balon, 1988; Behnke, 1968; Holcik, 

1982a; Holcik et al., 1988; Kendall, Behnke, 1984; Sanford, 1990). ;)4&%*() #,.#'.8 #)6". 

7,.(39, (3) &.("3 Brachymystax *)*#%2&9<# )@($ 3 #$ >. "&%@$ * #%8/.(9/3 Hucho, () 

#%8/.(3 Parahucho 3/.<# ,%(4 *%/)*#)9#.&'()4) ,)@% 3 92&9<#*9 &3-) *.*#,3(*")8 

4,$++)8 " 4,$++3,)2". Brachymystax 3 Hucho (A3"#),)2*"38 3 @,., 1985), &3-) )#@.&'()8 

B2)&<C3)(()8 &3(3.8, +.,2)8 )#@.&32:.8*9 )# )-=.4) *#2)&% E3&)4.(.#36.*")4) @.,.2% 

Salmoninae (F&$-)")2*"38, 1990, 1995). H.7$&'#%#0 +.,205 >. ,%-)# +) 209*(.(3< 

E3&)4.(.#36.*"35 27%3/))#():.(38 &.(")2 Brachymystax, #%8/.(.8 Hucho 3 Parahucho (% 

)*()2. /)&."$&9,(05 @%((05 (D*3()2, 1991; S.@'"), F3(%#$&3(%, 1993) *23@.#.&'*#2)2%&3 

2 +)&'7$ #,.#'.8 #)6"3 7,.(39. ?) B#3 ,%-)#0 -0&3 )4,%(36.((0 2 (%-),. #%"*)()2 3/3&3 

E3&)4.(.#36.*"35 +,37(%")2 3 (. @%2%&3 +)&()8 "%,#3(0 27%3/))#():.(38 B#35 ,)@)2 (% 

E)(. )*#%&'(05 B2)&<C3)((05 &3(38 Salmoninae.  

A )-&%*#3 37$6.(39 *#,$"#$,0 ,)@% Brachymystax 3 2($#,3,)@)2)8 @3EE.,.(C3%C33 " 

#)/$ 2,./.(3 *&)>3&%*' *&.@$<=%9 *3#$%C39. A ,)@. Brachymystax E),/%&'() 20@.&9&)*' 2 

")/+&."*% E),/ (#$+),0&0. 3 )*#,),0&0. &.("3), +,.@*#%2&.((05 )@3((%@C%#'< 

4,$++3,)2"%/3, 20@.&.((0/ +) (.*")&'"3/ «@3%4()*#36.*"3/» +,37(%"%/. O.>@$ B#3/3 

@2$/9 ")/+&."*%/3 E),/ %-*)&<#(08 /),E)&)436.*"38 53%#$* )-(%,$>.( (. -0&, % 

(%-&<@%./0. ,%7&3639 /.>@$ (3/3 3/.&3 5%,%"#., #.(@.(C33, +)B#)/$ +,.@&%4%&)*' 
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"&%**3E3C3,)2%#' @%((08 *&$6%8 "%" +,3/., +)&()-")/+&."*()4) 23@% (!&."*..2 3 @,., 

1986; O3(%, 1986). D@(%") +,.@*#%2&9&)*' 2.,)9#(0/, 6#) +,3 +)3*". @)+)&(3#.&'(05 

@3%4()*#36.*"35 +,37(%")2 53%#$* 2*. >. /)>.# -0#' )-(%,$>.(. T./ -)&.., 6#) *%/) 

*$=.*#2)2%(3. 7(%63#.&'(05 +) +&)=%@3 )-&%*#.8 *3/+%#,36.*")4) )-3#%(39 E),/ &.(")2 

*23@.#.&'*#2)2%&) 2 +)&'7$ 35 23@)2)4) *#%#$*%. Q%/.#3/, 6#) +) +,3/),*"3/ &.("%/ 

/),E)&)436.*"3. @%((0. 2 &3#.,%#$,. -0&3 2.*'/% *"$@(0. 3 (.+)&(0.. O.>@$ #./, 

#=%#.&'(). 37$6.(3. B#35 &.(")2 /)4&) )"%7%#'*9 "&<6.20/ 2 ,.:.(33 +,)-&./0 

+,)3*5)>@.(39 E),/ &.(")2, 209*(.(39 35 #%"*)()/36.*")4) *#%#$*%. O),E)&)436.*"%9 

5%,%"#.,3*#3"% &.(")2 37 -%**.8(% ,. P(3*.8, 37 ")#),)4) &.("3 3 -0&3 +.,2)(%6%&'() 

)+3*%(0 "%" *%/)*#)9#.&'(08 23@ &)*)*.205 ,0-, -0&% (%*#)&'") >. +)2.,5()*#(%. 

F.(.#36.*"3 +,3/),*"3. &.("3 -0&3 37$6.(0 * 3*+)&'7)2%(3./ B&."#,)E),.#36.*")4) 

/.#)@% %(%&37% %&&)73/()8 37/.(632)*#3 (*/. 20:.). ?) "%,#3(% 35 27%3/))#():.(38 * 

&.("%/3 37 @,$435 4.)4,%E36.*"35 ,%8)()2 (2"&<6%9 -&37&.>%=3.) )"%7%&%*' 2) /()4)/ 

7%23*3/% )# 3(#.,+,.#%C33 (%-&<@%./)8 37/.(632)*#3 +)&3/),E(05 -.&")205 *3*#./. 

H%7&36(0. /)@.&3 (%*&.@)2%(39 @&9 #.5 3&3 3(05 &)"$*)2 +,32)@3&3 2 3#)4. " ,%7&36()/$ 

+)&)>.(3< +,3/),*"35 &.(")2 )#()*3#.&'() #$+),0&05 3 )*#,),0&05 &.(")2 37 -%**.8()2 

!/$,% 3 1.(0. J%,3)&)436.*"3 * +,3/.(.(3./ *)2,./.((05 /.#)@3" -0&3 37$6.(0 &3:' 

&.("3 37 ,." <4% J),.8*")4) +)&$)*#,)2% 3 37 ?3>(.4) !/$,%. L,3 B#)/ -0&) (.9*(), "%"%9 

37 E),/ %(%&373,)2%&%*' 2 +)*&.@(./ *&$6%.. O()4) 2)+,)*)2 20702%&) #%">. )#*$#*#23. 

)-)*()2%(39 +,3 +,32&.6.(33 43+)#.70 «*/.=.(39 +,37(%")2» @&9 )-K9*(.(39 5%,%"#.,% 

4.)4,%E36.*")8 /),E)&)436.*")8 37/.(632)*#3 #$+),0&05 3 )*#,),0&05 &.(")2. 

L)B#)/$, * C.&'< 209*(3#' E3&)4.(.#36.*"3. *2973 &.(")2, )+,.@.&3#' (%+,%2&.(39 

3 E%"#),0 B2)&<C33 @%(()8 &3(33 Salmoninae, ,.:3#' 2)+,)* ) #%"*)()/36.*")/ *#%#$*. 

E),/ &.(")2, )5%,%"#.,37)2%#' )*()2(0. )*)-.(()*#3 35 23@))-,%7)2%(39, (%/3 3 -0& 

+)*#%2&.( ,9@ 7%@%6, +.,.63*&.((05 2 ,%7@.&. A2.@.(3.. 
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'()") 2. 7),#.&)( & 6#,1$2 &//(#$1")%&0 

2.1. 60(&3"0#, 1&($57 .75&#&'"2 1"($8$'53"0#9'$: ;<= 
#$*$*&.78 37> " 0'0#"?0 && "?1&')".$*(" * ,$1$@9A 
3&*(3"+B"$''78 C'5$'4+#&0?  
A *$//. 37/.(632)*#' /#G?J -0&% +,)%(%&373,)2%(% $ 233 B"7./+&9,)2 &)*)*.205 

,0-, )#&)2&.((05 *#%2(0/3 3 *+&%2(0/3 *.#9/3, $@)6"%/3, *+3((3(4)/, (%"3@()8 *.#'< 

(+%,%:<#)/) 3 *%6"%/3 2 ,%7&36(05 ,%8)(%5 L,3/),*")4) ",%9 3 (% +-)2. J%/6%#"% (#%-&. 

1). 

Y #)&'") 6#) $*($2:35 ,0- 372&."%&3 +.6.(', $@%&9&3 >.&6(08 +$70,' 3, 6#)-0 

2+3#02%&%*' 20*#$+%<=%9 ",)2', (% (.*")&'") /3($# 20"&%@02%&3 (% "$*)" 

E3&'#,)2%&'()8 -$/%43. L)*&. B#)4) +.6.(' ,0- +)/.=%&3 2 )#@.&'(0. +&%*#3")20. 

+$70,'"3 3 $"&%@02%&3 2 #.,/)*#%#3,)2%((08 ")(#.8(.,, *) 2*.5 *#),)( )-"&%@02%9 35 

"$*"%/3 &'@%. A #%")/ 23@. +.6.()6(0. #"%(3 @)*#%2&9&3*' 2 &%-),%#),3<. J%" +)"%7%& (%: 

)+0#, 2 #%"35 $*&)2395 (+,3 5,%(.(33 (% &'@$, -.7 7%/),%>32%(39) +.6.(' *)5,%(9&% *2)< 

+,34)@()*#' @&9 20@.&.(39 /#G?J 2 #.6.(3. 7-10 @(.8 * /)/.(#% +)3/"3 ,0-. 

A0@.&.(3. /3#)5)(@,38 37 +.6.(3 ,0- +,)2)@3&3 @&9 "%>@)8 )*)-3 )#@.&'(), 

*)4&%*() /.#)@3". 1B(*/B(% 3 *)%2#),)2 (Lansman et al., 1981).  

1. L.6.(' 37/.&'6%&3 ()>(3C%/3 @) )@(),)@()8 /%**0, @)-%2&9&3 5-10-",%#(08 )-K./ 

-$E.,% MSB-Ca++ (0,21 O /%((3#)&; 0,07 O *%5%,)7%; 0,05 O #,3*-HCl, pH 7,5; 3 mM 

CaCl2) 3 4)/)4.(373,)2%&3 2 ,$6()/ *#."&9(()/ 4)/)4.(37%#),. * +.*#3")/, 

374)#)2&.((0/ 37 #.E&)(%. 

2. F)/)4.(%# E3&'#,)2%&3 6.,.7 /.&"38 4%7, @)-%2&9&3 0,2 O EDTA (,? 7,5) @) 

E3(%&'()8 ")(C.(#,%C33 10 mM 3 #=%#.&'() +.,./.:32%&3. 

3. \@,% 3 )-&)/"3 "&.#)" $@%&9&3 C.#,3E$43,)2%(3./ 4)/)4.(%#% 2 C.(#,3E$4. J-23 2 

-%".#-,)#),. +,3 1500 )-),)#%5//3($#$ 2 #.6.(33 10 /3($# +,3 0-4) ;. ;$+.,(%#%(# 

)*#),)>() *&32%&3 2 63*#0. +,)-3,"3 3 +)2#),9&3 C.(#,3E$43,)2%(3. +,3 #.5 >. 

$*&)2395. 

4. L)&$6.((08 *$+.,(%#%(# +.,.()*3&3 2 +,)7,%6(0. +)&3+,)+3&.()20. +,)-3,"3 3 

)*%>@%&3 E,%"C3< /3#)5)(@,38 (% C.(#,3E$4. J-24 2 $4&)2)/ ,)#),. +,3 14000 

)-),)#%5//3($#$ 2 #.6.(33 20-30 /3($# +,3 0-4) ;. ;$+.,(%#%(# )*#),)>() *&32%&3, 

% )*%@)" /3#)5)(@,38 #=%#.&'() ,.*$*+.(@3,)2%&3 2 10-20-",%#()/ )-K./. -$E.,% 

MSB- EDTA (0,21 O /%((3#)&; 0,07 O *%5%,)7%; 0,05 O #,3*-HCl, pH 7,5; 10 mM 

EDTA) 3 +,)2)@3&3 +)2#),(). C.(#,3E$43,)2%(39 +,3 #.5 >. $*&)2395. 
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L,)/0#08 #%"3/ )-,%7)/ )*%@)" /3#)5)(@,38 3*+)&'7)2%&3 @&9 20@.&.(39 /#G?J 

/.#)@)/ =.&)6()8 @.(%#$,%C33 (Palva, Palva, 1985). 

1. D*%@)" /3#)5)(@,38 ,.*$*+.(@3,)2%&3 2 25-30 /& +)&3+,)+3&.()2)8 +,)-3,". 2 4 

/& -$E.,%, *)@.,>%=.4) 50 mM 4&<")7$, 10 mM EDTA 3 25 mM #,3*-HCl (pH 8,0). 

2. G)-%2&9&3 8 /& *2.>.+,34)#)2&.(()4) ,%*#2),% 0,2 O NaOH, *)@.,>%=.4) 1% SDS, 3 

#=%#.&'() +.,./.:32%&3.  

3. L)*&. 5 /3($# 3("$-%C33 (% &.@9()8 -%(. " B#)/$ *)*#%2$ @)-%2&9&3 6 /& 

)5&%>@.(()4) ,%*#2),% 3 O %C.#%#% "%&39 (5 O +) %C.#%#$ — O%(3%#3* 3 @,., 1984) 3 

)*#),)>(), () #=%#.&'() +.,./.:32%&3. L,)-3,"$ +)/.=%&3 (% ()6' 2 /),)73&'($< 

"%/.,$ (-10) ;). 

4. ?% *&.@$<=.. $#,) +,)-3,"$ )##%32%&3 +,3 ")/(%#()8 #./+.,%#$,. 3 

C.(#,3E$43,)2%&3 (% C.(#,3E$4. J-24 2 $4&)2)/ ,)#),. +,3 14000 )-),)#%5//3($#$ 

2 #.6.(33 20-30 /3($# +,3 0-4) ;.  

5. D*#),)>(), 6#)-0 (. 7%52%#3#' 5&)+'9 @.(%#$,3,)2%(()4) -.&"% 3 E,%4/.(#)2 

9@.,()8 G?J, )#*%*02%&3 *$+.,(%#%(# 3 +.,.()*3&3 2 63*#$< +,)-3,"$. J 

*$+.,(%#%(#$ @)-%2&9&3 0,6 )-K./% 37)+,)+3&)2)4) *+3,#%, +.,./.:32%&3 3 

20@.,>32%&3 ()6' 2 /),)73&'()8 "%/.,. +,3 10-20) ;. 

6. ;E),/3,)2%2:38*9 )*%@)", *)@.,>%=38 /3#)5)(@,3%&'($< G?J, *)-3,%&3 +$#./ 

C.(#,3E$43,)2%(39 (% C.(#,3E$4. J-24 2 $4&)2)/ ,)#),. +,3 14000 )-),)#%5//3($#$ 

2 #.6.(33 20-30 /3($# +,3 0-4) ;.  

7. ; +)/)='< /3",)+3+.#"3 )*%@)" G?J *)-3,%&3 *) *#.()" +,)-3,"3, +.,.()*3&3 2 

1,5 /& /3",)+,)-3,"$, 7%&32%&3 70% B#3&)20/ *+3,#)/ 3 C.(#,3E$43,)2%&3 2 

C.(#,3E$4. Eppendorf 2 #.6.(33 15 /3($# +,3 ")/(%#()8 #./+.,%#$,.. 

8. L)&$6.((08 )*%@)" ,%*#2),9&3 2 450 /"& -$E.,% TP (10 mM #,3*-HCl, 1 mM EDTA, 

pH 8,0), )*2.#&9&3 C.(#,3E$43,)2%(3./, @)-%2&9&3 " ,%*#2),$ NaCl @) ")(C.(#,%C33 

0,15 O 3 @&9 $@%&.(39 +,3/.*.8 -.&")2 +,)2)@3&3 B"*#,%"C3< ,%2(0/ )-K./)/ 

E.()&% ((%*0=.(()4) 2)@)8 3 7%-$E.,.(()4)), C.(#,3E$43,)2%&3 2 (%*#)&'()8 

C.(#,3E$4. Eppendorf 2 #.6.(33 15 /3($# +,3 ")/(%#()8 #./+.,%#$,.. A)@($< E%7$ 

)*#),)>() )#*%*02%&3 /3",)+3+.#")8, +.,.()*3&3 2 *2.>$< +,)-3,"$ 3 

)-,%-%#02%&3 ,%2(0/ )-K./)/ */.*3 — )@(% 6%*#' E.()&% 3 )@(% 6%*#' 5&),)E),/% 

(*/.*' 5&),)E),/% 3 37)%/3&)2)4) *+3,#% 2 )#():.(33 24:11) * +)*&.@$<=3/ 

C.(#,3E$43,)2%(3./. G%&.. B#%+ +)2#),9&*9, () $>. *) */.*'< 5&),)E),/% 3 

37)%/3&)2)4) *+3,#% (24:1). ?%")(.C, G?J 37 2)@()8 E%70 )*%>@%&3 @)-%2&.(3./ 2,5 

)-K./)2 B#3&)2)4) *+3,#%, 20@.,>32%(3./ 12 3 -)&.. 6%*)2 +,3 #./+.,%#$,. -20) ; 3 
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C.(#,3E$43,)2%(3./ (% C.(#,3E$4. Eppendorf 2 #.6.(33 15 /3($# +,3 ")/(%#()8 

#./+.,%#$,.. 

9. D*%@)" )63=.(()8 G?J ,%*#2),9&3 2 70-100 /"& -$E.,% TP, 5,%(3&3 2 /),)73&'()8 

"%/.,. +,3 #./+.,%#$,. -20) ; 3 3*+)&'7)2%&3 @&9 +)*&.@$<=.8 ,%-)#0 * 

,.*#,3"#%7%/3. 

D-,%-)#"$ /#G?J &)*)*.205 ,0- 16 ,.*#,3"C3)((0/3 B(@)($"&.%7%/3 

(,.*#,3"#%7%/3) +,)2)@3&3 2 $*&)2395, ,.")/.(@)2%((05 E3,/%/3-374)#)23#.&9/3 

E.,/.(#)2 — «?LD A."#),» 4. I.,@*" 3 «?LD X.,/.(#» 4. A3&'(<*. W&."#,)E),.7 

+,)@$"#)2 ,.*#,3"C33 +,)2)@3&3 2 4),37)(#%&'()8 "%/.,., 2 0,6-1,2% %4%,)7()/ 4.&. 

,%7/.,)/ 13518 */ +,3 *3&. #)"% 100 /! 3 (%+,9>.(33 30-50 V. G&9 B&."#,)E),.7% 

3*+)&'7)2%&3 0,5-",%#(08 -$E., TAP (O%(3%#3* 3 @,., 1984). G&9 2092&.(39 E,%4/.(#)2 

G?J 4.&' )",%:32%&3 ,%*#2),)/ E&$),.*C3,$<=.4) ",%*3#.&9 -,)/3*#)4) B#3@39 3 

E)#)4,%E3,)2%&3 (% +&.("$ «O3",%# 300» +)@ $&'#,%E3)&.#)20/ )-&$6%#.&./ * @&3()8 

2)&(0 254 (/.  

H%7/.,0 E,%4/.(#)2 G?J )+,.@.&9&3 +) /.#)@$ 253 #)6"3 (Sealy, Southern, 1982) +,3 

3*+)&'7)2%(33 2 "%6.*#2. /%,".,)2 «&.*#(3C$» E,%4/.(#)2, ",%#($< 1 #.+.( (Ladder 1 kb, 

BRL, A.&3")-,3#%(39). 

;#.+.(' @32.,4.(C33 4%+&)#3+)2 /#G?J 2063*&9&3, 3*5)@9 37 @)&3 ,.*#,3"C3)((05 

E,%4/.(#)2 )@3(%")2)4) ,%7/.,%: 

F = 2mxy/(mx + my), 

4@. mx 3 my — )-=.. 63*&) E,%4/.(#)2, 2092&.((05 $ 4%+&)#3)+)2 X 3 Y, % mxy — 63*&) 

)@3(%")205 E,%4/.(#)2 (Nei, Li, 1979; Nei, 1987). G)&< ,%7&36%<=35*9 ($"&.)#3@)2 (p) 

4%+&)#3)+)2 X 3 Y +)&$6%&3 2 @2% +,3./%. ;(%6%&% 2 10 C3"&%5 (%5)@3&3 )C.("$ G +) 

3#.,%C3)(()8 E),/$&. 

G = {F(3 — 2G1)}1/4, 

+)@*#%2&99 2 +.,2)/ C3"&. 2/.*#) G1 )C.("$ F1/4. Q%#./ (%5)@3&3 p +) E),/$&.: 

p = — (2/r)logeG, 

4@. r — 63*&) ($"&.)#3@)2 2 *%8#. $7(%2%(39 #)4) 3&3 3()4) #3+% ,.*#,3"#%7 (Nei, Li, 1979; 

Nei, 1987). L)*")&'"$ (%/3 3*+)&'7)2%&3*' 2 #3+% ,.*#,3"#%7 * ,%7&36()8 @&3()8 

$7(%2%./)8 +)*&.@)2%#.&'()*#3 (6 3 16/3 +%, ($"&.)#@3@)2), #) E3(%&'($< )C.("$ p 

+)&$6%&3 +$#./ 272.:32%(39 )C.()" 6%*#(05 p, 4@. 2 "%6.*#2. 2.*% @&9 "%>@)8 37 (35 -,%&3 

$*,.@(.((). 63*&) E,%4/.(#)2 $ 4%+&)#3+)2 X 3 Y. 

;#%(@%,#(0. ):3-"3 )C.()" @3*#%(C38 2063*&9&3*' /.#)@)/ *"&%@()4) ()>% 
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T%-&3C% 1. 

!"#$% %&'$()&*&, )+,-*./-0&11-2- 0 &1&*)/$ )/%$13)0-+') %'456 7 *-+-+$089 (8" 

 
A3@ 

R3*&) 
)*)-.8 

F.)4,%E36.*"). +,)3*5)>@.(3. 
20-),)"  

 
1.()" Brachymystax lenok (Pallas)   

#$+),0&08 &.()" 5 ,. T%,/%*$ (+,3#)" ,. !(<8) 
 5 ,. !,/$ (+,3#)" ,. I)&':%9 Y**$,"%) 
 13 ,. Y**$,3 (L)-.@3(*"%9 +)&9(%) 
 7 ,. !,*.('.2"% 
 26 ,. J)/3**%,)2"% 
 17 ,. N&3*#%9 
 3 + 1 ,. P@3("% 3 ,. A.(<")2"% 
 4 ,. O%"*3/)2"% 
 16 ,. A%*3&'")2"% (+,3#)" ,. !22%"$/)2"%) 
 12 ,. J,32%9 (+,3#)" ,. J3.2"%) 
 6 ,. !&."*..2"% (+,3#)" ,. L%,#37%(*"%9) 
 4 ,. ;#."&9($5% (+,3#)" ,. S")#)2"%) 
 9 ,. !(%('.2"% (+,3#)" ,. H%7@)&'(%9) 

)*#,),0&08 &.()" 8 ,. !,/$ (+,3#)" ,. I)&':%9 Y**$,"%) 
 6 ,. !,*.('.2"% 
 17 ,. J)/3**%,)2"% 

;3-3,*"38 #%8/.(' Hucho taimen (Pallas)   
 5 ,. !,/$ (+,3#)" ,. I)&':%9 Y**$,"%) 
 2 ,. Y**$,3 (L)-.@3(*"%9 +)&9(%) 
 1 ,. !,*.('.2"% 
 13 ,. J)/3**%,)2"% 

J$(@>% Salvelinus leucomaenis (Pallas)  6 ,. P@3("% 
O%&'/% Salvelinus malma (Walbaum)   6 ,. P@3("% 

;%5%&3(*"38 #%8/.(' Parahucho perryi 
(Brevoort) 

 5 ,. P@3("% 

O3"3>% Parasalmo mykiss (Walbaum)   3 ,. J%/6%#"% 
J3>$6 Oncorhynchus kisutch (Walbaum)   2 ,. J3.2"% 
;3/% Oncorhynchus masou (Brevoort)  12 ,%7&36(0. ,."3 -%**.8(% \+)(*")4) 

/),9 
J.#% Oncorhynchus keta (Walbaum)  16 ,%7&36(0. ,."3 -%**.8(% \+)(*")4) 

/),9 
F),-$:% Oncorhynchus gorbuscha 

(Walbaum)  
 3 ,. P@3("% 

 
 (jackknife method; Efron, 1982), 4@. @&9 +)&$6.(39 16 (15 +,3 %(%&37. 37/.(632)*#3 /#G?J $ 

&.(")2) +*.2@))C.()" p "%>@08 ,%7 $@%&9&3*' @%((0. +) )@()8 37 16 ,.*#,3"#%7 (#. .., @&9 

+)&$6.(39 +.,2)8 +*.2@))C.("3 $@%&9&3*' @%((0. +) +.,2)/$ ,.*#,3"C3)(()/$ E.,/.(#$, 

@&9 2#),)8 — +) 2#),)/$ 3 #. @.).  

X.()4,%//$ ,%7&3638 +)*&.@)2%#.&'()*#.8 /#G?J-4%+&)#3+)2 +)&$6%&3 (% )*()2. 

/%#,3C0 4.(.#36.*"35 @3*#%(C38 p +,3 +)/)=3 (.272.:.(()4) +%,()-4,$++)2)4) /.#)@% 

%(%&37% (UPGMA) 3&3 /.#)@)/ -&3>%8:.8 *2973 (NJ, neighbor-joined method: Saitou, Nei, 

1987), ,.%&37)2%((05 2 +%".#%5 NTSYS (Rohlf, 1993) 3&3 PAUP (Swofford, 1998). A )#&363. 

)# +.,2)4), NJ-/.#)@ +)*#,).(39 E3&)4.(.#36.*")4) @.,.2% (. #,.-$.# +,3(9#39 @)+$=.(39 

) +)*#)9(*#2. *"),)*#3 B2)&<C33 3, "%" +)"%7%&) ")/+'<#.,(). /)@.&3,)2%(3., 6%=. 6./ 

UPGMA 4.(.,3,$.# +,%23&'($< #)+)&)43< @.,.2'.2 (Saitou, Nei, 1987; Nei, 1991). 
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Y*#)8632)*#' "&%*#.,37%C33 4%+&)#3+)2 /#G?J )C.(32%&%*' /.#)@)/ -$#*#,B+% 

(Efron, 1982; Felsenstein, 1985). L,)C.@$,%, ,.%&37)2%((%9 (%/3 2 *,.@. Turbo Pascal 6.0 

(Borland Int.), 7%"&<6%&%*' 2 *&.@$<=./. (1) N7 (%-),% E.,/.(#)2, +,)372)@32:35 

+)&3/),E(0. 2%,3%(#0 ,%*=.+&.(39 /#G?J &)*)*.205 ,0-, +,)372)@3&%*' *&$6%8(%9 

20-),"% * 2)72,%=.(3./ ((.")#),0. ,.*#,3"#%70 /)4&3 +)+%*#' 2 20-),"$ -)&.. 6./ )@3( 

,%7, @,$43. — /)4&3 (. +)+%*#' 2))-=.). (2) G%&.., @&9 B#)4) E3"#32()4) (%-),% E.,/.(#)2 

*)*#%2&9&%*' ()2%9 /%#,3C% +,3*$#*#239-)#*$#*#239 E,%4/.(#)2 /#G?J $ 37(%6%&'() 

)-(%,$>.((05 4%+&)#3+)2. (3) ?%")(.C, (% )*()2. B#)8 /%#,3C0, 3*5)@9 37 @)&3 E,%4/.(#)2 

* )@3(%")2)8 B&."#,)E),.#36.*")8 +)@23>()*#'<, ,%**63#02%&3*' @3*#%(C33 3 *#,)3&)*' 

UPGMA 3&3 NJ-@.,.2) 4%+&)#3+)2. D-06() B#%+0 1-3 +)2#),9&3*' 100 ,%7 3, #%"3/ )-,%7)/, 

2*.4) 4.(.,3,)2%&)*' 100 *&$6%8(05 E3"#32(05 /%#,3C (%-),)2 E,%4/.(#)2, 100 *&$6%8(05 

E3"#32(05 /%#,3C 4.(.#36.*"35 @3*#%(C38 3 *#,)3&)*', *))#2.#*#2.((), 100 @.,.2'.2. 

N*+)&'7$9 20:.$"%7%((0. E3&)4.(.#36.*"3. +%".#0, +)&$6.((0. @.,.2'9 )-K.@3(9&3*' +) 

+,%23&$ +,.3/$=.*#2.(()8 "&%*#.,37%C33 2 )@(), *)4&%*)2%((). @.,.2) (majority rule 

consensus tree) — "%"%9-&3-) 4,$++3,)2"% 4%+&)#3+)2 +,37(%2%&%*' /)()E3&.#36()8 #)&'") 

+,3 $*&)233, 6#) )(% 2)7(3"%&% 2 -)&.. 6./ 50% C3"&)2 -$#*#,B+%. G)&9 -$#*#,B+-+)2#),)2, 

2 ")#),05 )-,%7)202%&%*' #% 3&3 3(%9 4,$++3,)2"%, +) )+,.@.&.(3< 92&9.#*9 

@)2.,3#.&'(0/ $,)2(./ +,3(9#39 43+)#.70 ) .. /)()E3&33 (Felsenstein, 1985). 

2.2. 60(&3"0# " 1&($57 0'0#"?0 "?1&')".$*(" %&'0 B"($83$10 b 
1"($8$'53"0#9'$: ;<= #$*$*&.78 37> 
G%((0. ) +)&(05 +)*&.@)2%#.&'()*#95 4.(% C3#)5,)/% b @.29#3 23@)2 &)*)*.205 ,0- 

Salmoninae -0&3 279#0 37 (.*")&'"35 4.(.#36.*"35 -%(")2 (#%-&. 2). A "%6.*#2. 2(.:(.8 

4,$++0 (outgroup) -0&3 3*+)&'7)2%(0 ($"&.)#3@(0. +)*&.@)2%#.&'()*#3 B#)4) 4.(% )# @2$5 

+,.@*#%23#.&.8 *34)205 ,0- Coregoninae, E3&)4.(.#36.*"3 (%3-)&.. -&37"35 " &)*)*9/ 

Salmoninae 3 *)*#%2&9<=35 @,$4). +)@*./.8*#2) &)*)*.205 ,0- Salmonidae. J,)/. #)4), 

@&9 +,)2.,"3 /)()E3&33 23@)2 Salmoninae 2 "%6.*#2. 2#),)8 2(.:(.8 4,$++0 2 %(%&37 -0&3 

2"&<6.(0 @%((0. +) #%"*)()/36.*"3 @%&.") )#*#)9=3/ 4,$++%/ ,0- — @2$/ 23@%/ 

"%,+)205 Cyprinidae 3 )@()/$ 23@$ #,.*")205 Gadidae ,0-. 

G&9 20,%2(32%(39 ($"&.)#3@(05 +)*&.@)2%#.&'()*#.8 4.(% C3#)5,)/% b 

3*+)&'7)2%&%*' 2.,*39 1.7 +%".#% ClustalW (Thompson et al., 1994). A)**#%()2&.(3. 

E3&)4.(33 4%+&)#3+)2 4.(% C3#)5,)/% b &)*)*.205 ,0- )*$=.*#2&9&)*' +,3 3*+)&'7)2%(33 

4 ,%7&36(05 /.#)@3": (1) (.272.:.(()4) +%,()-4,$++)2)4) /.#)@% "&%*#.,37%C33 (UPGMA), 

(2) ,.")(*#,$"C33 E3&)4.(.#36.*"35 @.,.2'.2 +) +,3(C3+$ -&3>(.8 *2973 (NJ), (3) /.#)@% 

/%"*3/%&'()4) +,%2@)+)@)-39 (ML) 3 (4) /.#)@% /%"*3/%&'()8 B")()/33 (MP). A +.,205
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#,.5 +)@5)@%5 @&9 +)3*"% #)+)&)433 E3&)4.(.#36.*"35 @.,.2'.2 3*+)&'7$.#*9 %(%&37 

,%7&36()4) ,)@% 4.(.#36.*"35 @3*#%(C38. A )*()2. +)*&.@(.4) &.>3# %(%&37 @3*",.#(05 

*)*#)9(38 (2 @%(()/ *&$6%. —+,3*$#*#23./)#*$#*#23. 6.#0,.5 #3+)2 ($"&.)#3@)2 2 #)8 3&3 

3()8 +)73C33 +)*&.@)2%#.&'()*#.8 4.(% C3#)5,)/% b) 3*5)@9 37 +,3(C3+% /3(3/37%C33 

63*&% 2)7/)>(05 B2)&<C3)((05 37/.(.(38. 

O.,)8 )C.("3 4.(.#36.*"35 @3*#%(C38 /.>@$ 4%+&)#3+%/3 4.(% C3#)5,)/% b *&$>3&% 

@)&9 ,%7&36%<=35*9 ($"&.)#3@)2 (p). UPGMA 3 NJ @.,.2'9 +)&$6%&3 (% )*()2. /%#,3C 

@3*#%(C38 p * +)/)='< +%".#% PAUP, 2.,*39 4b4% (Swofford, 1998). J,)/. @3*#%(C33 p @&9 

+)*#,).(39 UPGMA 3 NJ @.,.2'.2 -0&3 #%">. 3*+)&'7)2%(0 @,$43., -)&.. *&)>(0. 

4.(.#36.*"3. @3*#%(C33, $63#02%<=3. ,%7&36($< 2.,)9#()*#' 6 #3+)2 ($"&.)#3@(05 7%/.( 

(JC, K2, HKY85, TamNei — ,%*:3E,)2"$ */. 2: Swofford, 1998). D@(%") (% ")(.6()/ 

,.7$&'#%#. B#) +,%"#36.*"3 (3"%" (. )#,%73&)*'. Y*#)8632)*#' "&%*#.,37%C33 +)&$6.((05 

@.,.2'.2 +,)2.,9&%*' 2 1000 C3"&%5 -$#*#,B+-%(%&37% (Felsenstein, 1985), ,.%&37)2%(()4) 2 

#)/ >. ")/+'<#.,()/ +%".#.. 

X3&)4.(.#36.*"38 %(%&37 /.#)@)/ /%"*3/%&'()4) +,%2@)+)@)-39 +,)2)@3&*9 (% 

)*()2. /)@.&3 ($"&.)#3@(05 7%/.=.(38 HKY85 (Hasegawa et al., 1985) * +)/)='< 

+,)4,%//0 NucML 37 +%".#% MOLPHY, 2.,*39 2.3b3 (Adachi, Hasegawa, 1996), 4@. 

*))#():.(3. 63*&% #,%(73C38 3 #,%(*2.,*38 (Ts/Tv) )+,.@.&9&)*' B/+3,36.*"3 (-0&% 

7%@.8*#2)2%(% )+C39 «—topt»). I$#*#,B+-)C.("3 $7&)2 2.#2&.(38 ML @.,.2'.2 +)&$6.(0 

RELL /.#)@)/ 2 10000 C3"&%5 &)"%&'()4) -$#*#,B+% (Adachi, Hasegawa, 1996, p. 49). 

H.")(*#,$"C39 E3&)4.(33 4%+&)#3+)2 C3#)5,)/% b /.#)@)/ /%"*3/%&'()8 B")()/33 

)*$=.*#2&9&%*' * +)/)='< +%".#% PAUP +,3 3*+)&'7)2%(33 B2,3*#36.*")4) +)3*"% * 10 

*&$6%8(0/3 +):%4)20/3 @)-%2&.(39/3 4%+&)#3+)2 3 %"#32373,)2%((0/3 )+C39/3 TBR 

(2*.2)7/)>(0. +.,.*#%()2"3 +) +,3(C3+$ @.&.(39 (%6%&'()4) @.,.2% (% @2. +,3/.,() 

,%2(0. 6%*#3 3 35 +)*&.@$<=.4) *).@3(.(39 2 3()/ +),9@".) 3 MulTrees ($6.# 2*.5 

+,)/.>$#)6(05 /%"*3/%&'() B")()/(05 @.,.2'.2). I$#*#,B+-%(%&37 $7&)2 2.#2&.(38 MP 

@.,.2'.2 +,)2)@3&*9 #%">. * +)/)='< +%".#% PAUP (20+)&(.() 1000 C3"&)2 +,3 #.5 >. 

$*&)2395). 

G&9 +,)2.,"3 ,%2()/.,()*#3 *"),)*#3 (%")+&.(39 ($"&.)#3@(05 7%/.( 2 4.(. 

C3#)5,)/% b 2 ,%7(05 &3(395 4%+&)#3+)2 Salmoninae 3*+)&'7)2%&*9 #.*# )#()*3#.&'()8 

*"),)*#3 (Wilson et al., 1977), ,.%&37)2%((08 2 ")/+'<#.,(05 +,)4,%//%5 RRTree 

(Robinson, Huchon, 2000) 3 PHYLTEST (Kumar, 1996). 
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2.3. 60(&3"0# " 1&($57 ,$#4)&'"2 83$1$*$1'78 ,3&,030($. 
#&'+$. 
N**&.@)2%(0 "%,3)#3+0 2 B"7./+&9,)2 )*#,),0&05 (+) )@()/$ 37 ,." J)/3**%,)2"% 

3 !,*.('.2"%) 3 3 B"7./+&9,)2 #$+),0&05 (,."3 J)/3**%,)2"% 3 !,*.('.2"%) &.(")2 37 

-%**.8(% ,. Y**$,3, % #%">. 9 B"7./+&9,)2 #$+),0&05 &.(")2 37 ,.", +,3(%@&.>%=35 

-%**.8($ \+)(*")4) /),9 (,."3 A%*3&'")2"% 3 !(%('.2"%). G&9 +)&$6.(39 5,)/)*)/(05 

+,.+%,%#)2 ,0- )#&%2&32%&3 *%6")/, *#%2()8 &3-) (%"3@()8 *.#'<, 7%#./ +)/.=%&3 2 

")(#.8(.,0 * 2)@)8 3 @)*#%2&9&3 2 &%-),%#),3<, 4@. *)@.,>%&3 (.)-5)@3/). 2,./9 2 

5)&)@3&'(3". +,3 +4);.  

G&9 )-,%-)#"3 /%#.,3%&% 3*+)&'7)2%(0 *#%(@%,#(0. +,3./0, +,3/.(9./0. @&9 

+)&$6.(39 5,)/)*)/(05 +,.+%,%#)2 $ /&.")+3#%<=35 (D,&)2, I$&%#)2%, 1983). H0-%/ 

22)@3&3 2($#,3-,<:3(() 0,04% ,%*#2), ")&53C3(% (+,3/.,() 0,001 /& (% 1 4 2.*%); +) 

+,)3*:.*#233 12 6%*)2 372&."%&3 #"%(3 (%@+)6.6(3"%, +3+.#3,)2%&3 3 +)@2.,4%&3 

)-,%-)#". 43+)#)(36.*"3/ ,%*#2),)/ 0,05 O KCl 2 #.6.(3. 20 /3(; 7%#./ C.(#,3E$43,)2%&3 

5 /3( +,3 1000 )-//3(; )*%@)" ,.*$*+.(@3,)2%&3 3 E3"*3,)2%&3 *+3,#)2)-$"*$*()8 */.*'< 

(3:1) (. /.(.. 15 /3(. L)*&. #,.5",%#()8 */.(0 E3"*%#),%, "%+&< "&.#)6()8 *$*+.(733 

(%()*3&3 (% +,.@/.#(). *#."&) 3 )",%:32%&3 ",%*3#.&./ F3/7% 3&3 %7$,-B)73()/ +) 

H)/%()2*")/$. O),E)&)43< 5,)/)*)/ 3**&.@)2%&3 +)@ /3",)*")+)/ Amplival * 100-

",%#(0/ )-K."#32)/ 3 15-",%#(0/ )"$&9,)/. X)#)4,%E3,)2%(3. +,.+%,%#)2 

)*$=.*#2&9&)*' +,3 3*+)&'7)2%(33 /3",)E)#)(%*%@"3 Q),"38-4 3 E)#)%++%,%#% Q.(3# P. 

A*.4) -0&) +)&$6.() 136 /.#%E%7(05 +&%*#3()", +,34)@(05 @&9 %(%&37%: 26 )# 

#$+),0&05 &.(")2 37 -%**.8(% ,. Y**$,3, 83 — )# #$+),0&05 &.(")2 37 -%**.8(% \+)(*")4) 

/),9 3 27 )# )*#,),0&05 &.(")2. W#% 6%*#' ,%-)#0 -0&% 20+)&(.(% (%/3 *)2/.*#() * N.A. 

J%,#%2C.2)8, F.!. ?./")2)8 3 1.J. F3(%#$&3()8.  

2.4. D30.'"(&#9'7: 1$3E$#$%")&*+": 10(&3"0#, 
"*,$#9?$.0''7: 5#2 4($)'&'"2 3$5$.78 305"+0#$. #&'+$., " 
1&($57 &%$ $>30>$(+" 
G&9 )C.("3 ,)@)205 ,%@3"%&)2 &.(")2 $ ,%7&36(05 +,.@*#%23#.&.8 &)*)*.205 ,0- 

Salmonidae, % #%">. (.")#),05 37 23@)2 "),<:")205 Osmeridae, $/-,)205 Umbridae 3 

=$")205 Esocidae ,0- (%/3 -0&3 37$6.(0 )*)-.(()*#3 *#,).(39 *".&.#% (+,.3/$=.*#2.(() 

*".&.#% 4)&)20), /),E)&)433 2(.:(35 3 2($#,.((35 ),4%()2 (#%-&. 3). O%#.,3%& *)-,%( 

&3-) &36() %2#),)/, &3-) +,3 .4) $6%*#33, &3-) +,3)-,.#.( (% ,0(".. D-,%7C0 37 ,." 

!/4$B/% 3 !(%@0,', )7. !66.(, )7. W&'4040#40( -0&3 +.,.@%(0 (%/ N.!. R.,.:(.20/, 37 ,. 

J%#$(' — 1.J. F3(%#$&3()8, 37 )7. O%,"%")&' — J.!. J$7(.C)2)8, 6%*#' )-,%7C)2 37 

-%**.8(% ,. J%/6%#"% — O.I. S.@'"). J,)/. #)4), -0&% +,)*/)#,.(% ")&&."C39 6.,.+)2 3 
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)#@.&'(05 ")*#.8 &)*)*.205 ,0-, 5,%(9=%9*9 2 1%-),%#),33 35#3)&)433 Q))&)436.*")4) 

3(*#3#$#% H!?, 6#) *#%&) 2)7/)>(0/ -&%4)@%,9 &<-.7()/$ ,%7,.:.(3<, +)&$6.(()/$ $ 

P.!. G),)E..2)8 — "$,%#),% &)*)*.2)8 ")&&."C33. A*./ 3/ %2#), *63#%.# +,39#(0/ @)&4)/ 

20,%73#' *2)< 4&$-)"$< -&%4)@%,()*#'. 

G&9 374)#)2&.(39 +,.+%,%#)2 *".&.#)2 ",$+(05 ,0- 3*+)&'7)2%&3, "%" +,%23&), 

*2.>38 3&3 7%/),)>.((08 /%#.,3%&. H0-0 20@.,>32%&3*' (.+,)@)&>3#.&'(). 2,./9 2 

4),96.8 2)@.. L)*&. 6.4) +3(C.#)/ $@%&9&3*' +)",)20, /0:C0 3 *).@3(3#.&'(0. #"%(3. 

?.")#),0. 37 ")*#.8 5,%(3&3*' 2 20*$:.(()/ 23@., () -)&':%9 6%*#' /%#.,3%&% @&9 

5,%(.(39 -0&% 7%"&<6.(% 2 30-40% 37)+,)+3&)208 *+3,#. ;".&.# /.&"35 )*)-.8 37$6%&*9 (% 

+,)*2.#&.((05 (+$#./ )-,%-)#"3 0,5-2,0% ,%*#2),)/ KOH 3&3 #,3+*3()/ +)*&. 

(.+,)@)&>3#.&'()4) )-.*C2.632%(39 ,%*#2),)/ +.,."3*3 2)@),)@%) 3 )",%:.((05 

%&37%,3()/ ",%*(0/ S +,.+%,%#%5 (\"$-)2*"38, 1970; Potthoff, 1984; Taylor, Van Dyke, 

1985). 

A092&.(3. /.&"35 %(%#)/36.*"35 @.#%&.8 +,)372)@3&)*' * 3*+)&'7)2%(3./ 

-3()"$&9,()4) /3",)*")+% OI; 10. H3*$("3 20+)&(.(0 * +)/)='< ,3*)2%&'()4) %++%,%#%, 

+,3*).@3(.(()4) " -3()"$&9,$.  

2.5. 60(&3"0# ,$ 1$3E$1&(3"" " $*(&$#$%"" #&'+$. " 
'&+$($37& 1&($5")&*+"& ,3"&17 &%$ ,&3.")'$: $>30>$(+" 
A C.&)/, %2#),)/ -0&% +,)%(%&373,)2%(% /),E)&)439 414 B"7. &.(")2, )#&)2&.((05 2 

)*()2()/ * +)/)='< *#%2(05 *.#.8 2 17 &)"%&'()*#95 L,3/),*")4) 3 U%-%,)2*")4) ",%9 

(,3*. 1). A )-&%*#3 *3/+%#,36.*")4) )-3#%(39 @2$5 E),/ (-%**.8( Y**$,3 3 !/$,%) 

/),E)&)436.*")/$ %(%&37$ -0&) +)@2.,4($#) 183 #$+),0&05 3 39 )*#,),0&05 &.(")2: ,. 

!,/$, +,3#)" ,. I)&':%9 Y**$,"% (!H) — 40 #$+),0&05 3 14 )*#,),0&05 &.(")2; ,. 

!(#)()2"%, +,3#)" ,. L%2&)2"% (!T) — 14 #$+),0&05 &.(")2; ,. 1.2%9 N723&3("% (NQ) — 28 

#$+),0&05 &.(")2; 2.,5)2'. ,. Y**$,3 (Y;) — 34 #$+),0&05 &.("%; ,. !,*.('.2"% (!;) — 

23 #$+),0&05 3 9 )*#,),0&05 &.(")2; ,. J)/3**%,)2"% (JD) — 18 #$+),0&05 3 16 

)*#,),0&05 &.(")2; ,. N&3*#%9 (N1) — 21 #$+),0&08 &.()"; ,. T%,/%*$, +,3#)" ,. !(<8 

(T!) — 5 #$+),0&05 &.(")2. A )-&%*#3 %&&)+%#,33 (-%**.8( \+)(*")4) /),9) -0&) 

3**&.@)2%() 192 #$+),0&05 &.("%: ,. ;%/%,4% (;!) — 7 &.(")2; 7 &.(")2 37 -&37&.>%=35 

,." P@3("% 3 A.(<")2"% (PG; n = 6 3 1, *))#2.#*#2.(()); ,. O%"*3/)2"% (O!) — 6 &.(")2; ,. 

A%*3&'")2"%, +,3#)" ,. !22%"$/)2"% (A!) — 49; ,. J,32%9, +,3#)" ,. J3.2"% (JH) — 22 

&.("%; ,. !&."*..2"%, +,3#)" ,. L%,#37%(*"%9 (!1) — 16 &.(")2; ,. ;#."&9($5%, +,3#)" ,. 

S")#)2"% (;T) — 9 &.(")2; ,. ?.>3("% (?P) — 36, ,. !(%('.2"% (!?) — 34, ,. L)8/% (LD) 

— 6 &.(")2. J,)/. #)4), (%/3 -0&3 37$6.(0 6.#0,. 4)&)20 )*#,),0&05 &.(")2 37 )7. 

 

 47 

T%-&3C% 3. 

!"#$% %&'$()&*& (:;/., 0 +;-";&9 — %-*-<.), )+,-*./-0&11-2- ,() +(&01$1)) *$1;-0 

Brachymystax + ,($<+'&0)'$*=%) <(72)9 (-<-0 *-+-+$089 (8", & '&;>$ + 1$;-'-(8%) 0)<&%) 

;-(?@;-089, 7%"(-089 ) A7;-089 (8" ,- 01$@1)% %-(B-*-2)3$+;)% ) -+'$-*-2)3$+;)% 

,()/1&;&% 

A3@ N L,)3*5)>@.(3. /%#.,3%&% 
Esocidae   

Esox reichertii Dybowski  5 (1) -%**.8( )7. U%("% — L,3/),'. 
Umbridae   

Dallia admirabilis Chereshnev  4 ,. !/4$B/% — R$")#*"38 +-)2 
D. pectoralis Bean  (6) )7. !66.( — R$")#*"38 +-)2 

Osmeridae   
Hypomesus japonicus (Brevoort)  10 (7) 7%&32 L.#,% A.&3")4) — L,3/),'. 
H. nipponnensis McAllister  10 (5) #) >. 
H. olidus (Pallas)  10 (12) )7. !7%-%6'. — +-)2 J%/6%#"% 
 3 ,. !/4$ — L,3/),'. 
Osmerus dentex Steindachner  10 7%&32 L.#,% A.&3")4) — L,3/),'.  
 6 !2%63(*"%9 -$5#% — +-)2 J%/6%#"% 

Salangidae   
Salangichthys microdon Bleeker  4 7%&32 L.#,% A.&3")4) — L,3/),'. 

Coregoninae   
Coregonus autumnalis migratorius (Georgi)  8 )7. I%8"%& 
C. lavaretus lavaretus (Linnaeus) 1 ")&&."C39 QN? H!? 
C. lavaretus ludoga (Poljakov) 2 ")&&."C39 QN? H!? 
C. lavaretus pidschian (Gmelin) 1 

3 
,. !(%@0,' 
")&&."C39 QN? H!? 

C. muksun (Pallas) 2 ")&&."C39 QN? H!? 
C. nasus (Pallas) 4 ")&&."C39 QN? H!? 
C. peled (Gmelin) 5 ")&&."C39 QN? H!? 
C. ussuriensis Berg  6 

2 
,. !/$, 
")&&."C39 QN? H!? 

Prosopium coulteri (Eigenmann et Eigenmann) 1 
6 

,. !/4$B/% 
")&&."C39 QN? H!? 

P. cylindraceus (Pallas) 1 
7 

,. !(%@0,' 
")&&."C39 QN? H!? 

Stenodus leucichthys leucichthys (Güldenstädt) 1 ")&&."C39 QN? H!? 
S. leucichthys nelma (Pallas) 1 

6 
,. !(%@0,' 
")&&."C39 QN? H!? 

Thymallinae   
Thymallus arcticus (Pallas)  3 

1 
,. J%#$(' — !&#%8 
")&&."C39 QN? H!? 

Th. mertensi Valenciennes  3 ,. J%/6%#"% — +-)2 J%/6%#"% 
Th. brevirostris Kessler 1 ")&&."C39 QN? H!? 
Th. grubii Dybowski  40 (16) ,%7&36(0. ,."3 -%**.8(% Y**$,3 3 \+)(*")4) 

/),9 — L,3/),'. 
Th. thymallus (Linnaeus) 1 ")&&."C39 QN? H!? 

Salmoninae   
Brachymystax lenok (Pallas)   

#$+),0&08 &.()" 234 (22) 
4 

I%**.8( !/$,%, L,3/),'. 
")&&."C39 QN? H!? 

D*#,),0&08 &.()" 43 (17) 
39 

I%**.8( !/$,% 3 N,#0:% 
")&&."C39 QN? H!? 

Hucho hucho (Linnaeus) 6 ")&&."C39 QN? H!? 
H. taimen (Pallas)  25 (7) 

6 
,%7&36(0. ,."3 -%**.8(% Y**$,3 
")&&."C39 QN? H!? 
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T%-&3C% 3 ()")(6%(3.) 

A3@ N L,)3*5)>@.(3. /%#.,3%&% 
Oncorhynchus gorbuscha (Walbaum)  10 ,. P@3("% — L,3/),'., ,0()" 4. A&%@32)*#)" 
O. keta (Walbaum)  10 ,. !22%"$/)2"%, L,3/),'. 
O. kisutch (Walbaum)  6 (18) ,. J3.2"% — L,3/),'., ,. Y#"% — +-)2 

J%/6%#"%, ,0()" 4. A&%@32)*#)" 
O. masou (Brevoort)  12 (30) ,%7&36(0. ,."3 -%**.8(% \+)(*")4) /),9 — 

L,3/),'. 
O. nerka (Walbaum)  3 (15) ,. J%/6%#"% — +-)2 J%/6%#"%, ,0()" 4. 

A&%@32)*#)" 
O. tschawytscha (Walbaum)  3 (17) ,. Y#"% — +-)2 J%/6%#"%, ,0()" 4. A&%@32)*#)" 
Parahucho perryi (Brevoort)  34 (10) 

 
7 

,%7&36(0. ,."3 ,."3 -%**.8(% \+)(*")4) /),9 
— L,3/),'.  
")&&."C39 QN? H!? 

Parasalmo clarki clarki (Richardson) 3 ")&&."C39 QN? H!? 
P. clarki lewisi (Suckley) 1 ")&&."C39 QN? H!? 
P. mykiss (Walbaum)  6 (20) ,."3 J%/6%#"% 3 Y#"% — +-)2 J%/6%#"% 
Salmo carpio Linnaeus 1 ")&&."C39 QN? H!? 
S. dentex Hasselquist 1 ")&&."C39 QN? H!? 
S. ischchan Kessler 7 ")&&."C39 QN? H!? 
S. letnica letnica Karaman 4 ")&&."C39 QN? H!? 
S. letnica aestivalis Stefanovic 5 ")&&."C39 QN? H!? 
S. letnica balcanicus Karaman 4 ")&&."C39 QN? H!? 
S. marmoratus Cuvier 1 ")&&."C39 QN? H!? 
S. salar Linnaeus 6 ")&&."C39 QN? H!? 
S. trutta trutta Linnaeus 4 ")&&."C39 QN? H!? 
S. trutta caspius Kessler 4 ")&&."C39 QN? H!? 
Salmothymus obtusirostris obtusirostris Heckel 7 ")&&."C39 QN? H!? 
S. obtusirostris oxyrhynchus Steindachner 5 ")&&."C39 QN? H!? 
S. ohridanus Steindachner 11 ")&&."C39 QN? H!? 
Salvelinus alpinus (Linnaeus) 9 ")&&."C39 QN? H!? 
S. czerski Drjagin 2 ")&&."C39 QN? H!? 
S. lepechini (Gmelin) 2 ")&&."C39 QN? H!? 
S. leucomaenis (Pallas)  31 (20) ,%7&36(0. ,."3 L,3/),'9 3 J$,3& 
S. malma malma (Walbaum)  17 (14) )7. !7%-%6'., ,. Y#"% — +-)2 J%/6%#"% 
S. malma curilus (Pallas)  76 (46) ,%7&36(0. ,."3 L,3/),'9, ;%5%&3(% 3 

J$,3&'*"35 )*#,)2)2 
S. namaucush (Walbaum) 3 ")&&."C39 QN? H!? 
Salvethymus svetovidovi Chereshnev et Skopetz 1 D7. W&'4040#40(, -%**.8( ,. !(%@0,' 

 

O%,"%")&' (2.,5)2'. ,. N,#0: — OH). J,)/. #)4), 2 %(%&37 -0& 2"&<6.( /),E)&)436.*"38 

3 )*#.)&)436.*"38 /%#.,3%& +) &.("%/ 37 ")&&."C38 1%-),%#),33 35#3)&)433 QN? H!? 

(#%-&. 4).  

; C.&'< )5%,%"#.,37)2%#' E),/$ 4)&)20 &.(")2, $ "%>@)8 )*)-3 -0&) +,)372.@.() 

18 37/.,.(38 .. 4)&)20. W#3 +,)/.,0 -0&3 20-,%(0 #%"3/ )-,%7)/, 6#)-0, 2)-+.,205, 

#)6"3 37/.,.(39 -0&3 &.4") ,%7&363/0 3, 2)-2#),05, 6#)-0 *.#' +.,.*."%<=35*9 +,)/.,)2 

)52%#3&% "%" /)>() -)&':$< +&)=%@' 4)&)20 ,0-0 (*/. ,3*. 2; )-*$>@.(3. +,.3/$=.*#2% 

+)@)-(05 «*.#.8» +,)/.,)2 +,32.@.() 2 ,%-)#.: Strauss, Bookstein, 1982). A*. 37/.,.(39 

20+)&(.(0 %2#),)/ +,3 +)/)=3 7%)*#,.(()4) :#%(4.(C3,"$&9 * #)6()*#'< @) 0,1 // (% 

&.2)8 *#),)(. 4)&)20 (.@%2() )#&)2&.((05 ,0-; 6.&<*#3 ,0- +,3 B#)/ +,32)@3&3*' 2 
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C)+. 1. F.)4,%E36.*"). ,%*+)&)>.(3. 20-),)" &.(")2 3 #%8/.(.8 2 L,3/),'.: !H - ,. !,/$; !T – ,. 
!(#)()2"%; NQ – ,. N723&3("%; !; – ,. !,*.('.2"%; N1 – ,. N&3*#%9; Y; - 2.,5)2'. ,. Y**$,3; JD - ,. 
J)/3**%,)2"%; PG - ,."3 P@3("% 3 A.(<")2"%; O! – ,. O%"*32"%; A! - ,. A%*3&'")2"%; JH - ,. 
J,32%9; !1 - ,. !&."*..2"%; ;T - ,. ;#."&9($5%; ?P – ,. ?.>3("%; !? - ,. !(%('.2"%; LD – ,. L)8/%. 
L$("#3,)/ )-)7(%6.(% &3(39 2)@),%7@.&% -%**.8()2 Y**$,3 3 \+)(*")4) /),9. 
 
*)/"($#). +)&)>.(3.. F)&)20 &.(")2 37 )7. O%,"%")&', 7%E3"*3,)2%((0. *)&'<, +.,.@ 

37/.,.(39/3 2 #.6.(3. *$#)" 20/%632%&3*' 2 5)&)@()8 2)@..  

;#%(@%,#(%9 @&3(% ()# ")(C% ,0&% @) ")(C% 6.:$8()4) +)",)2% #.&% — SL) 

3**&.@)2%((05 (%/3 ,0- 2%,'3,)2%&% 2 @)*#%#)6() :3,)"35 +,.@.&%5 19-65 */ (2 *,.@(./ 

— 28,7 */), 6#) 2072%&) (.)-5)@3/)*#' 3*+)&'7)2%(39 *+.C3%&'(05 /.#)@)2 @&9 $@%&.(39 



 

 50 

#)8 @)&3 37/.(632)*#3 /),E)&)436.*"35 +,37(%")2, ")#),%9 )-$*&)2&.(% ,%7(0/ ,%7/.,)/ 

)*)-.8. N7 3*5)@(05 @%((05 B#% ")/+)(.(#% 37/.(632)*#3 -0&% $@%&.(% * +)/)='< 

%&&)/.#,36.*")8 "),,."C33 (Reist, 1985) —  

ACH = OCH — B # (C — MC); 

4@. OCH — &)4%,3E/ +.,236()4) 37/.,.(39; C — log-)C.("% @&3(0 4)&)20 )*)-3, 279#)8 2 

"%6.*#2. 5%,%"#.,3*#3"3 ,%7/.,% (+,)/., V1_5); MC — log-)C.("% )-=.8 *,.@(.8 C 2*.5 

418 3**&.@)2%((05 )*)-.8, ,%2()8 6,86 */; B — (%"&)( )-=.8 &3(33 ,.4,.**33 

OCH = A + B # ;, +)&$6.((08 37 %(%&37% ")2%,3%C33 (Sokal, Rohlf, 1981: p. 509—530; 

T%-&3C% 4. 

!"#$% %&'$()&*&, )+,-*./-0&11-2- <*= &1&*)/& ")-%$'()) (DE!) ) -+'$-*-2)) (!FG) *$1;-0 

(-<& Brachymystax 

A0-),"3 IND D;T 
   

!"#$%&'&( ')*$+   
I%**.8( ,. Y**$,3   

,. !,/$ (+,3#)" ,. I)&':%9 Y**$,"%) 40 16 
,. !(#)()2"% (+,3#)" ,. L%2&)2"%) 14 10 
,. 1.2%9 N723&3("% 28  
,. Y**$,3 (L)-.@3(*"%9 +)&9(%) 34 22 
,. !,*.('.2"% 23 14 
,. J)/3**%,)2"% 18 13 
,. N&3*#%9 21 20 

I%**.8( ,. !/$,   
,. T%,/%*$ (+,3#)" ,. !(<8) 5 5 

H."3 -%**.8(% \+)(*")4) /),9   
,. ;%/%,4% 7 6 
,. P@3("% 3 ,. A.(<")2"% 6 + 1 6 + 1 
,. O%"*3/)2"% 6 6 
,. A%*3&'")2"% (+,3#)" ,. !22%"$/)2"%) 49 33 
,. J,32%9 (+,3#)" ,. J3.2"%) 22 21 
,. !&."*..2"% (+,3#)" ,. L%,#37%(*"%9) 16 11 
,. ;#."&9($5% (+,3#)" ,. S")#)2"%) 9 9 
,. ?.>3("% 36 22 
,. !(%('.2"% (+,3#)" ,. H%7@)&'(%9) 34 19 
,. L)8/% 6  

I%**.8( ,. 1.(%   
,. U%(3 (+,3#)" ,. D&."/%)* 3 4 
   

$,!%$%&'&( ')*$+   
I%**.8( ,. Y**$,3   

,. !,/$ (+,3#)" ,. I)&':%9 Y**$,"%) 14 14 
,. !,*.('.2"% 9 9 
,. J)/3**%,)2"% 16 16 

I%**.8( ,. P(3*.8   
)7. U$-*$4$&* 9 3 
,. ;.&.(4%* 5 6 
-%**.8( )7. I%8"%&* 6 14 
,. Y** 13 11 
,. O%&08 P(3*.8* 3 4 

I%**.8( ,. N,#0:   
)7. O%,"%")&' 4 4 + 1* 

* — /%#.,3%& 37 ")&&."C33 QN? H!?, 4. ;%("#-L.#.,-$,4.  
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C)+. 2. ;5./% +,)/.,)2 4)&)20 &.(")2. L,3/., )-)7(%6.(39 +,)/.,)2: V1_3 — ,%**#)9(3. )# #)6"3 

1 @) #)6"3 3; V1_5 — ,%**#)9(3. )# #)6"3 1 @) #)6"3 5 3 #.@.  

 

+,)4,%//% ANCOVA 37 +%".#% BIOM-PC; Rohlf, 1987); ACH — &)4%,3E/36.*"%9 )C.("% 

+,)/.,%, +,32.@.((%9 " )-=.8 *,.@(.8 @&3(. 4)&)20. T%" "%" /.>@$ )*#,),0&0/3 3 

#$+),0&0/3 &.("%/3 +,%"#36.*"3 +) 2*./ 37$6.((0/ +,37(%"%/ (%-&<@%&3*' @)*#)2.,(0. 

,%7&3639 2 (%"&)(. &3(38 ,.4,.**33, #) #,%(*E),/%C39 35 +,)/.,)2 +,)372)@3&%*' * 

3*+)&'7)2%(3./ )-=35 2($#,34,$++)205 &3(38 ,.4,.**33 )#@.&'() @&9 "%>@)8 37 @2$5 

E),/ &.(")2. ;)4&%*() ,.7$&'#%#%/ +,.@2%,3#.&'()4) %(%&37%, )*#,),0&0. &.("3 37 )7. 

O%,"%")&' )"%7%&3*' 2) /()4)/ *5)@(0 * #$+),0&0/3 &.("%/3. L)B#)/$ +,3 

#,%(*E),/%C33 35 +,)/.,)2 3*+)&'7)2%&3*' )C.("3 (%"&)(% &3(38 ,.4,.**38, +)&$6.((0. 

@&9 #$+),0&05 &.(")2. 

J,)/. +&%*#36.*"35, 2 @%(()8 ,%-)#. -0&) 3**&.@)2%() (.*")&'") /.,3*#36.*"35 

+,37(%")2 — 63*&) >%-.,(05 #063()", +)72)(")2 3 +3&),36.*"35 +,3@%#")2. L)*")&'"$ 

,.7$&'#%#0 +)@*6.#% /.,3*#36.*"35 +,37(%")2 2) /()4)/ 7%23*9# )# #)4), "%"3. /.#)@3"3 

-0&3 3*+)&'7)2%(0 3 "%"3. +,37(%"3 +,3(3/%&3*' 2) 2(3/%(3., *63#%./ (.)-5)@3/0/ 

2",%#C. )+3*%#' (%: *+)*)- )-,%-)#"3 B#)8 4,$++0 +,37(%")2.  

G&9 +)@*6.#% >%-.,(05 #063()" +.,2%9 &.2%9 >%-.,(%9 @$>"% * +)/)='< #)("35 

()>(3C )#@.&9&%*' )# )*#%&'(05, ,%*+,%2&9&%*' (% "$*". "%,#)(% 3 7%#./ +)@*$:32%&%*' 2 

#.6.(33 (.*")&'"35 6%*)2. L) (%:./$ )+0#$, #%"%9 +,.@2%,3#.&'(%9 +)@4)#)2"% /%#.,3%&% 

+,%"#36.*"3 3*"&<6%.# ):3-"$ +,3 +)@*6.#. >%-.,(05 #063()", +)*")&'"$ +)*&. (.. @%>. 

7%6%#)6(0. #063("3 *#%()29#*9 9*() 23@3/0. G&9 +)@*6.#% 63*&% +)72)(")2 )*.2)8 *".&.# 

,0-, +)*&. 20@.,>32%(39 ,0- 2 4),96.8 2)@. 2 #.6.(33 (.*")&'"35 /3($#, )63=%&*9 
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)# /9*% 3 20*$:32%&*9. L,3 +)@*6.#. +)72)(")2 35 ,%7@.&9&3 (% #,3 #3+%: #$&)23=(0. (* 

+%,(0/3 (3>(3/3 )#,)*#"%/3), +.,.5)@(0. (+%,(0. (3>(3. )#,)*#"3 *).@3(.(0 

+.,./06")8) 3 52)*#)20. ((3>(3. )#,)*#"3 *)/"($#0, )-,%7$9 (3>(<<, 4./%&'($< @$4$) 

+)72)("3. A 63*&) +)*&.@(35 $,)*#3&' (. 2"&<6%&3. L)@*6.# 63*&% +3&),36.*"35 +,3@%#")2 

+,)372)@3&*9 +$#./ $@%&.(39 35 )@3( 7% @,$43/ )# *#.("3 "3:.6(3"% ,0-. L.,.@ B#3/ 

"3:.6(3"3 20@.,>32%&3*' 2 E),/%&3(. 2 #.6.(33 (.*")&'"35 @(.8. L) (%:3/ @%((0/, 

63*&) +3&),36.*"35 +,3@%#")2 $ &.(")2 @)*#34%.# *2).4) /%"*3/%&'()4) 7(%6.(39 $>. (% 

*%/05 ,%((35 *#%@395 )(#)4.(.7%: *.4)&.#"3 &.(")2, )#&)2&.((0. 2 )"#9-,.-()9-,., 3/.<# 

 
C)+. 3. ;5./% +,)/.,)2 *$+,%B#/)3@% (supraethmoideum), *):(3"% (vomer), 9706()8 ")*#3 

(glossohyale) 3 6.,.+% &.(")2  
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#) >. 63*&) +3&),36.*"35 +,3@%#")2, 6#) 3 27,)*&0. )*)-3. L)B#)/$ /%#.,3%&)/ @&9 

3**&.@)2%(39 @%(()4) +,37(%"% +)*&$>3&3 +,.3/$=.*#2.(() /&%@:3. 2)7,%*#(0. 4,$++0 

&.(")2 (4)@)23"3-#,.54)@)23"3).  

D*#.)&)436.*"3. +,37(%"3 37$6%&3 #)&'") (% *2.>./ /%#.,3%&.. G&9 )63*#"3 ")*#.8 

3 6.,.+()8 "),)-"3 4)&)20 &.(")2 20@.,>32%&3*' (.+,)@)&>3#.&'(). 2,./9 2 4),96.8 

2)@.. D#+,.+%,3,)2%((0. 6.,.+% 3 ")*#3 @) 37/.,.(38 5,%(3&3*' 2 30% 37)+,)+3&)2)/ 

*+3,#.. ;5./% +,)/.,)2 6.,.+% 3 ")*#.8 &.(")2 @%(% (% ,3*. 3.  

A*. 37/.,.(39 20+)&(.(0 * +)/)='< :#%(4.(C3,"$&9. ;./' +,)/.,)2 6.,.+()8 

"),)-"3 3 2)*./' 37/.,.(38 #,.5 ")*#.8 (,3*. 3) *@.&%(0 @&9 "%>@)8 37 163 37$6.((05 

)*)-.8 @2$5 E),/ &.(")2: 18 )*#,),0&05 3 49 #$+),0&05 &.(")2 37 -%**.8(% Y**$,3 3 

!/$,%, 96 #$+),0&05 &.(")2 37 -%**.8(% \+)(*")4) /),9. G&9 4 #$+),0&05 &.(")2 37 

-%**.8(% ,. 1.(%, 38 )*#,),0&05 &.(")2 37 -%**.8(% ,. P(3*.8 3 1 37 )7. O%,"%")&' 37 

")&&."C38 QN?% 6%*#' +,)/.,)2 20+)&(3#' (. $@%&)*' 37-7% E,%4/.(#%,()8 *)5,%(()*#3 

/%#.,3%&%. T%">. (. $@%&)*' +,)%(%&373,)2%#' +) +)&()/$ (%-),$ +,)/.,)2 6.#0,. 

E3"*3,)2%((0. *)&'< 4)&)20 )*#,),0&05 &.(")2 37 )7. O%,"%")&', +)*")&'"$ +,3 

)-,%-)#". 35 4),96.8 2)@)8 (@&9 )63*#"3 6.,.+% )# /9*%) (%-&<@%&%*' *3&'(%9 @.E),/%C39 

B#/)3@%&'()8 6%*#3 6.,.+%. 

A %(%&37. -0&3 3*+)&'7)2%(0 *&.@$<=3. 3(@."*0, 5%,%"#.,37$<=3. E),/$ 

)#@.&'(05 ")*#.8 3&3 6.,.+% 2 C.&)/: SethW=1/2 ()#():.(3. +,)/.,)2 1 3 2, 20,%>.((). 2 

%); Vw1=3/5; Vw2=3/4; V1_2=4/5; Gw1=8/7; Gw2=8/6; G1_2=6/7; EthL=13/14; EthW1=9/14; 

EthW2=10/14; SphW1=11/14; SphW2=12/14; SphH2=15/14; Set_L=2/14; Set_W=1/14; V1_L=5/14; 

V2_L=4/14; V_W=3/14; G1_L=7/14; G2_L=6/14; G_W=8/14 (*/. ,3*. 3).  

;#%#3*#36.*"%9 )-,%-)#"% 2*.5 @%((05, ",)/. *+.C3%&'() )4)2),.((05 *&$6%.2, 

)*$=.*#2&.(% * +)/)='< +%".#% Statistica 5.5 — StatSoft, Inc., USA. D*)-.(()*#3 

*#%#3*#36.*")4) %(%&37% /),E)&)436.*")4) /%#.,3%&% -$@$# )+3*%(0 +) /.,. 37&)>.(39 

+)&$6.((05 ,.7$&'#%#)2. 
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'()") 3. *#+8(9,),2 

3.1. !"#$%&'&(")&*+"& *.2?" #&'+$. ,$ 50''71 0'0#"?0 
"?1&')".$*(" 1"($8$'53"0#9'$: ;<= 

3.1.1. *#/,.&5:&1%%20 )%)(&+ -1(%1;1 6&,131%$.&)(9%1;1 ;#%16) 
(#%51" & -.#$/,)"&,#(#0 $.8;&3 .1$1" (1/1/#"23 .2< 

L,3 )-,%-)#". /#G?J ,%7&36(05 +,.@*#%23#.&.8 &)*)*.205 ,0- :.*#(%@C%#'< 

,.*#,3"#%7%/3, +9#(%@C%#' 37 (35 +,)@$C3,)2%&3 +)&3/),E(0. 2%,3%(#0 ,%*=.+&.(39 

(#%-&. 5). N*+)&'7)2%((0. ,.*#,3"#%70 ,%7,.7%&3 /#G?J 2 *,.@(./ (% 57 E,%4/.(#)2. T%"3/ 

)-,%7)/, -0&) +,)%(%&373,)2%() +,3/.,() 340 ($"&.)#3@(05 +%, @&9 "%>@)8 37 37$6.((05 

)*)-.8, 6#) *)*#%2&9&) )")&) 2% )# )-=.4) ,%7/.,% 35 /3#)5)(@,3%&'()4) 4.()/%.  

A C.&)/, *,.@3 +,.@*#%23#.&.8 10 23@)2 &)*)*.205 ,0- -0&) 3@.(#3E3C3,)2%() 28 

")/+)73#(05 4.()#3+)2 (/#G?J 4%+&)#3+)2) (#%-&. 6). J%>@08 37 (35 5%,%"#.,37)2%&*9 

$(3"%&'(0/ (%-),)/ 2%,3%(#)2 ,%*=.+&.(39 /#G?J ,.*#,3"#%7%/3. W#3 28 4%+&)#3+)2 

.*#.*#2.((0/ )-,%7)/ ,%*+%&3*' (% 11 4,$++ (,3*. 4). R.#0,. 4,$++0 +,.@*#%2&.(0 

.@3(*#2.((0/ 4%+&)#3+)/ — T!^, ;!U, ONJ 3 JN]. D*#%&'(0. *./' 4,$++ *)*#)9# 37 

(.*")&'"35, *5)@(05 /.>@$ *)-)8 4%+&)#3+)2, *,.@(38 $,)2.(' ($"&.)#3@(05 ,%7&3638 

")#),05 (. +,.20:%.# 1%. O.>@$ 4%+&)#3+%/3 37 ,%7(05 4,$++ $,)2.(' ($"&.)#3@(05 

,%7&3638 -)&.. *$=.*#2.(.( — (. /.(.. 2-3% (#%-&. 7). 

J%" +,%23&), "%>@08 37 37$6.((05 23@)2 &)*)*.205 ,0- 3/.& .@3(*#2.((08, 

+,3*$=38 #)&'") B#)/$ 23@$, (%-), 4%+&)#3+)2. N*"&<6.(3. *)*#%23&3 @2% *&$6%9. A)-

+.,205, )-(%,$>.((0. $ &.(")2 4%+&)#3+0 ,%7-3&3*' (% @2. 5),):) 20,%>.((0. 4,$++0. 

D@3( (%-), 4%+&)#3+)2 2092&.( #)&'") $ #$+),0&05 &.(")2 — 4%+&)#3+0 T!1-3, T;1-2. Y 

)*#,),0&05 &.(")2 (%8@.( @,$4)8, @)*#%#)6() ,.7") )#&36%<=38*9 )# +.,2)4), (%-), 

4%+&)#3+)2 — D;1-4. A)-2#),05, $ (.*")&'"35 )*)-.8 #$+),0&05 &.(")2 3 *3-3,*")4) 

#%8/.(9 37 -%**.8(% )7. U%("% -0& )-(%,$>.( «6$>)8» 4%+&)#3+ — 4%+&)#3+ D;1, 

5%,%"#.,(08 @&9 &3(33 )*#,),0&05 &.(")2. ;$@9 +) 2*./$, B#)# 4%+&)#3+ +.,.:.& )# 

)*#,),0&05 &.(")2 " #$+),0&0/ &.("%/ 3 #%8/.(< 2 (.@%&.")/ +,):&)/ 2 ,.7$&'#%#. 

3(#,)4,.**32()8 43-,3@37%C33. A B#)8 >. &)"%&'()*#3 -0& )-(%,$>.( 43-,3@ /.>@$ 

#$+),0&0/ &.(")/ 3 #%8/.(./. W#% )*)-' )-&%@%&% +,)/.>$#)6(0/3 /),E)&)436.*"3/3 

5%,%"#.,3*#3"%/3, () 3/.&% T!^ 4%+&)#3+ /#G?J. L,3 %(%&37. 20-),)" 37 @,$435 $6%*#")2 

*)2/.*#()4) )-3#%(39 &.(")2 3 *3-3,*")4) #%8/.(9 +)@)-()8 "%,#3(0 (. )-(%,$>.().  

J 2092&.((0/ $ &.(")2 4%+&)#3+%/ (T!1-3, T;1-2, D;1-4) (%3-)&.. -&37"3/ 

)"%7%&*9 4%+&)#3+, )-(%,$>.((08 $ *3-3,*")4) #%8/.(9 ,)@% Hucho (T!^). Y,)2.(' 
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T%-&3C% 5. 

5&"-(8 B(&2%$1'-0, ,-*73$118$ 0 ($/7*.'&'$ -"(&"-';) %'456 *-+-+$089 (8" 16 

($+'();'&/&%) 

H.*#,3"-
#%7%  

A%,3-
%(#  

H%7/.,0 E,%4/.(#)2 (2 #0*96%5 +%, ($"&.)#3@)2)     ;$//%  

Bam HI   A  16,7*                            16,7 
      B  11,9  3,55  1,2                      16,65 
      C  10,3  5,0   1,4                      16,7 
      D  12,7  4,0                          16,7 
      E  10,5  5,0   1,2                      16,7 
      F  9,2  7,0   0,5                      16,7 
      G  9,2  6,4   0,6   0,5                  16,7 
      H  14,2  2,44                         16,64 
                                         
Bgl I    A  14,0  2,6                          16,6 
      B  7,62  6,8   2,6                      17,02 
      C  6,8  6,0   2,6   1,6                  17,0 
      D  11,2  3,0   2,6                      16,8 
      E  6,6  5,5   4,7                      16,8 
      F  11,6  5,2                          16,8 
      G  6,8  5,5   4,45                     16,75 
      H  5,5  4,5   4,45  2,3                  16,75 
      I  4,5  4,45  4,0   2,3   1,53             16,78 
      K  11,0  4,45  1,32                     16,77 
      L  10,0  6,8                          16,8 
           
Bgl II    A  16,7*                             16,7 
      B  15,4  1,24                         16,64 
      C  10,0  7,4                          17,4 
      D  10,4  6,6                          17,0 
      E  6,6  6,3   4,1                      17,0 
      F  16,0  0,7                          16,7 
      G  12,1  4,7                          16,8 
      H  12,1  3,5   1,2                      16,8 
      I  9,6  3,5   2,5   1,2                  16,8 
      K  10,7  6,0                          16,7 
      L  10,7  3,5   2,5                      16,7 
                                         
Cfr 42I   A  12,8  2,1   1,8                      16,7 
(Sac II)                                      
Eco RI    A  8,1  7,8   0,76                     16,66 
      B  8,6  8,1                          16,7 
      C  7,8  4,05  4,05  0,76                 16,66 
      D  8,6  4,05  4,05                     16,7 
      E  12,7  4,05                         16,75 
Eco 32I   A  8,0  3,8   3,4   1,08                 16,28 
(Eco RV)   B  10,6  3,4   1,08                     15,08 
      C  8,65  3,8   3,4                      15,85 
      D  10,3  3,4   0,96  0,65                 15,31 
      E  11,2  1,8   1,2   0,8                  15,0 
      F  12,7  1,5   0,8                      15,0 
      G  13,4  1,2   0,8                      15,4 
      H  16,0  0,8                          16,8 
      I  8,15  6,9   0,8                      15,85 
      K  14,1  1,0   0,8                      15,9 
      L  11,7  2,94  0,8                      15,44 
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T%-&3C% 5 (+,)@)&>.(3.) 

H.*#,3"-
#%7%  

A%,3-
%(#  

H%7/.,0 E,%4/.(#)2 (2 #0*96%5 +%, ($"&.)#3@)2)        ;$//%  

      M  7,95  3,23  2,8   1,15  0,8              15,93 
      N  10,2  4,5   0,8                      15,5 
                                         
Eco 81I   A  8,05  4,7   2,0   1,35                 16,1 
(Sau I)   B  8,05  6,05  2,0                      16,1 
      C  12,8  2,0   1,35                     16,15 
      D  14,2  2,0                          16,2 
      E  7,4  3,5   2,8   2,0                  15,7 
      F  9,6  3,5   2,43  0,8                  16,33 
      G  11,2  3,5   2,0                      16,7 
      H  13,2  3,5                          16,7 
      I  11,2  2,15  2,0   1,4                  16,75 
           
Eco 91I   A  6,3  5,7   4,4   0,6                  17,0 
(Bst EII)  B  10,1  6,3   0,6                      17,0 
      C  9,1  6,3   0,7   0,7   0,6              17,4 
      D  6,1  5,86  3,3   1,2   0,6              17,06 
      E  11,8  3,3   1,2   0,6                  16,9 
      F  9,1  4,6   2,3   0,6                  16,6 
      G  13,8  2,6   0,6                      17,0 
      H  16,2  0,6                          16,8 
      I  6,0  4,6   2,6   1,7   1,3   0,6          16,8 
      K  7,1  4,6   3,1   1,7                  16,5 
      L  4,6  4,0   3,3   2,9   1,3   1,0          17,1 
                                         
Eco 105I   A  11,9  5,0                          16,9 
(Sna BI)   B  8,5  5,0   1,43  1,1   0,5              16,53 
      C  8,5  5,0   2,57  0,5                  16,57 
      D  6,8  5,83  3,7   0,5                  16,83 
      E  5,83  3,7   2,9   2,0   1,43  0,5          16,36 
      F  8,2  5,83  2,0   0,5                  16,53 
      G  5,65  4,31  4,13  2,0   0,5              16,59 
      H  5,83  4,46  2,57  2,0   1,15  0,5          16,51 
      I  8,5  4,46  2,0   1,15  0,5              16,61 
           
Hinc II   A  4,93  3,55  3,33  3,33  0,76  0,6          16,5 
      B  4,93  3,55  3,33  1,74  1,74  0,76  0,6      16,65 
      C  5,51  3,33  3,33  3,23  0,76  0,6          16,76 
      D  4,1  3,0   2,75  2,55  0,93  0,85  0,76  0,6  15,54 
      E  4,1  3,1   2,55  1,75  1,3   0,93  0,76  0,6  15,09 
      F  4,1  3,1   3,0   2,55  0,93  0,76  0,6      15,04 
      G  3,86  3,86  3,44  3,25  0,93  0,85  0,76     16,95 
      H  5,6  4,1   3,6   2,75  0,93             16,98 
      I  4,8  2,75  2,45  2,42  1,1   0,93         14,45 
      K  4,2  3,6   3,4   2,55  1,8   0,85         16,4 
      L  4,2  3,4   2,75  2,55  1,8   0,93  0,85     16,48 
      M  4,0  3,28  3,28  2,3   1,52  0,76  0,63     15,77 
      N  3,8  3,28  2,85  2,85  1,7   1,28  0,63     16,39 
                                         
Hind III   A  8,8  3,5   2,3   1,8   0,3              16,7 
      B  8,8  3,5   1,8   1,21  1,1   0,3          16,71 
      C  5,0  3,8   3,5   1,8   1,21  1,1   0,3      16,71 
      D  5,0  3,8   3,5   2,3   1,39  0,41  0,3      16,7 
      E  6,6  3,5   2,2   1,8   1,21  1,1   0,3      16,71 
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T%-&3C% 5 (+,)@)&>.(3.) 

H.*#,3"-
#%7%  

A%,3-
%(#  

H%7/.,0 E,%4/.(#)2 (2 #0*96%5 +%, ($"&.)#3@)2)        ;$//%  

      F  6,6  3,5   2,3   2,2   1,8   0,3          16,7 
      G  3,8  3,5   2,8   2,3   2,2   1,8   0,3      16,7 
      H  5,0  3,5   2,3   2,2   1,8   1,4   0,3   0,2  16,7 
           
Nco I    A  8,3  4,4   2,7   1,5                  16,9 
      B  8,3  4,4   4,2                      16,9 
      C  8,3  4,4   2,7   0,9   0,6              16,9 
      D  7,0  6,4   1,7   1,05  0,8              16,95 
      E  8,3  4,4   3,65  0,73                 17,08 
      F  7,75  5,73  2,7   0,66                 16,84 
      G  5,73  3,65  2,75  2,7   1,24  0,66         16,73 
      H  8,3  4,0   3,65  0,66                 16,61 
      I  14,8  1,24  0,66                     16,7 
      K  8,3  7,75  0,66                     16,71 
                                         
Pvu II    A  9,33  3,4   2,4   1,4                  16,53 
      B  6,8  3,4   2,6   2,4   1,4              16,6 
      C  6,8  6,0   3,9                      16,7 
      D  9,33  6,0   1,4                      16,73 
      E  8,6  3,4   2,6   1,4   0,8              16,8 
      F  10,6  3,4   2,6                      16,6 
      G  6,8  4,8   2,6   2,4                  16,6 
      H  6,8  3,4   2,6   2,4   1,4              16,6 
      I  6,8  4,8   2,4   2,3   0,3              16,6 
      K  6,8  3,4   2,4   2,3   1,4   0,3          16,6 
           
Pst I    A  16,7*                             16,7 
      B  12,9  3,8                          16,7 
      C  12,6  4,1                          16,7 
      D  10,5  4,1   1,7   0,4                  16,7 
      E  15,6  1,2                          16,8 
      F  14,7  2,1                          16,8 
      G  11,8  2,9   2,1                      16,8 
 H 10,5 4,1 2,1      16,7 
                                         
Sca I    A  6,4  5,7   5,2                      17,3 
      B  6,8  4,7   4,2   1,3                  17,0 
      C  11,4  5,7                          17,1 
      D  5,2  4,85  4,7   1,9   0,3              16,95 
      E  6,0  5,7   5,2   0,4                   17,3 
      F  6,6  5,3   4,7   0,3                  16,9 
      G  11,7  5,0                          16,7 
      H  5,2  5,0   5,0   0,8   0,6              16,6 
      I  4,7  4,5   3,5   1,3   1,1   1,0          16,1 
      K  8,7  6,9                          15,6 
      L  10,6  6,4                          17,0 
      M  10,6  3,0   1,65  1,3                  16,55 

 N  5,6  4,8   4,7   1,3   0,5              16,9 
                                  
Xba I    A  9,9  3,5   3,3   0,2                  16,9 
      B  9,9  3,7   3,3                      16,9 
      C  13,5  3,3                          16,8 
      D  7,6  6,0   3,3                       16,9 
      E  5,1  4,7   3,7   3,3                  16,8 
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T%-&3C% 5 ()")(6%(3.) 

H.*#,3"-
#%7%  

A%,3-
%(#  

H%7/.,0 E,%4/.(#)2 (2 #0*96%5 +%, ($"&.)#3@)2)        ;$//%  

      F  5,1  3,7   3,3   2,5   1,55  0,73         16,88 
      G  7,6  3,7   3,3   1,55  0,73             16,88 
      H  5,1  3,7   3,3   2,5   2,3              16,9 
      I  7,6  3,7   3,3   2,3                  16,9  

* D@3( *%8# $7(%2%(39. 
T%-&3C% 6. 

H&,*-'),8, -"1&(7>$118$ +($<) )/73$1189 '&;+-1-0 *-+-+$089 (8" 

 
A3@0   

F%+&)-
#3+0 
/#G?J 

  
;)*#%2()8 4.()#3+* 

B. lenok    T!1  A A A A A A A A A A A A A A A A 
     T!2  A A B A A B B A A B A A A A B A 
     T!3  A A B A A A B A A A A A A A A B 
     T;1  A A A A A A B A A B A A B A C A 
     T;2  A A A A A A B A A A A A B A C A 

 D;1  A B A A A C A B A A B B B A D C 
     D;2  A C A A A C A B A A B B B A D C 
     D;3  A B A A A C A B A B B B B A D C 
     D;4  A B A A A C A B A A C B A A D C 
H. taimen    T!^  A D A A A D A C A C A C C B E B 
S. leucomaenis   JY1  B E C A B E C E B D C D D C F D 
     JY2  B E C A B F C D B D C D D C F D 
S. malma    O!1  A F D A B G D F C F A D E C G C 
     O!2  A F E A B G D F C F A D E C G C 
     O!3  A F D A B G D F C E A D E C G C 
P. perryi    ;!U  C G F A A H E G D G D E F B H E 
Parasalmo mykiss   ONJ  D H G A C I F H E H E F G D I F 
O. kisutch     JN]  D I H A C K G I F I F G G E K G 
O. masou   ;N1  E K H A E L D H G L G H H A L F 
     ;N2  E K I A E L D H G L G H H A L F 
     ;N3  E K I A E L D H G K G H H A L F 
     ;N4  E K H A E L D H G K G H H A L F 
O. keta  JP1  F G K A C M H K H M H I I F M I 
     JP2  F G K A C M G K H M H I I F M I 
     JP3  F G K A D M G K H M H I I F M I 
     JP4  G G K A C M H K H M H I I F M H 
O. gorbuscha     FD1  H G L A C N I L I N H K K G N I 
     FD2  H L L A C N I L I N H K K H N I 

* Q%4&%2(0/3 -$"2%/3 )-)7(%6.(0 2%,3%(#0 ,%*=.+&.(39 /#G?J, +)&$6.((0. +,3 ._ )-,%-)#". ,.*#,3"#%7%/3 (*&.2% 
(%+,%2)) BamH I, Bgl I, Bgl II, Cfr 42I, Eco RI, Eco 32I, Eco 81I, Eco 91I, Eco 105I, Hinc II, Hind III, Nco I, Pvu II, Pst I, Sca I 
3 Xba I. D-)7(%6.(3. )@(3/3 3 #./3 >. -$"2%/3 (%-),)2 E,%4/.(#)2 /#G?J, +)&$6.((05 +,3 )-,%-)#". ,%7(0/3 
,.*#,3"#%7%/3, (. )7(%6%.# *5)@*#2% B#35 2%,3%(#)2 ,%*=.+&.(39 (*/. #%-&. 5). 

 

4.(.#36.*"35 ,%7&3638 /.>@$ 4%+&)#3+%/3 &.(")2 3 *3-3,*")4) #%8/.(9 *)*#%23& 3,1% 

(#%-&. 7). A @2% * &3:(3/ ,%7% -)&.. 20*)"38 $,)2.(' @32.,4.(C33 (%-&<@%.#*9 +,3 

*,%2(.(33 4%+&)#3+)2 &.(")2 3 *3-3,*")4) #%8/.(9 * 4%+&)#3+%/3 4)&'C)2 Salvelinus (JY1-

2, O!1-3 — 2 *,.@(./, 6,9%) 3&3 *%5%&3(*")4) #%8/.(9 Parahucho (;!U — 2 *,.@(./, 

6,8%). A *2)< )6.,.@', 4%+&)#3+0 &.(")2 3 *3-3,*")4) #%8/.(9, % #%">. 4%+&)#3+0 4)&'C)2 

$@%&.(0 )# 4%+&)#3+)2, (%8@.((05 $ #35))".%(*"35 E),.&.8 Parasalmo (ONJ) 3 &)*)*.8 

Oncorhynchus (JN], ;N1-4, JP1-3 3 FD1-2), 2 .=. -)&':.8 *#.+.(3. Y,)2.('
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4.(.#36.*"35 )#&3638 /.>@$ 4%+&)#3+%/3 &.(")2 3 *3-3,*")4) #%8/.(9, * )@()8 *#),)(0, 3 

4%+&)#3+%/3 #35))".%(*"35 E),.&.8 3 &)*)*.8, * @,$4)8, *)*#%2&9.# 2 *,.@(./ 8,6%. 

?$"&.)#3@(08 *)*#%2 4%+&)#3+)2 4)&'C)2 3 #35))".%(*"35 E),.&.8 3 &)*)*.8 2 *,.@(./ 

,%7&36%.#*9 +) 8,3% ($"&.)#3@(05 +)73C38. J%" 23@() 37 #%-&. 7, .@3(*#2.((08 4%+&)#3+, 

)-(%,$>.((08 $ *%5%&3(*")4) #%8/.(9, +,3/.,() 2 ,%2()8 /.,. $@%&.( "%" )# 4%+&)#3+)2 

&.(")2 3 *3-3,*")4) #%8/.(9, #%" 3 )# 4%+&)#3+)2 #35))".%(*"35 E),.&.8 3 &)*)*.8 (2 

*,.@(./, 6,8% ($"&.)#3@(05 ,%7&3638 2 )-)35 2%,3%(#%5 *,%2(.(39). ?.*")&'") -)&':38 

$,)2.(' )#&3638 2092&9.#*9 +,3 .4) *,%2(.(33 * 4%+&)#3+%/3 4)&'C)2 (2 *,.@(./, 7,4%). 

A ,.7$&'#%#., (% E.()4,%//. )#&3638 ($"&.)#3@(05 +)*&.@)2%#.&'()*#.8 4%+&)#3+)2 

&)*)*.205 ,0- (,3*. 4) E),/3,$<#*9 @2% 5),):) 20,%>.((05 "&%*#.,%. L.,208 *)*#%2&9<# 

4%+&)#3+0 &.(")2, *3-3,*")4) #%8/.(9 3 4)&'C)2. A *)*#%2 2#),)4) 25)@9# 4%+&)#3+0 

#35))".%(*"35 E),.&.8 3 &)*)*.8. L)*")&'"$ 4%+&)#3+ ;!U *%5%&3(*")4) #%8/.(9 

+,3/.,() 2 ,%2()8 /.,. $@%&.( )# 4%+&)#3+)2 &.(")2 3 *3-3,*")4) #%8/.(9 3&3 4%+&)#3+)2 

#35))".%(*"35 E),.&.8 3 &)*)*.8, #) .4) +)&)>.(3. (% E.()4,%//. (.&'79 +,37(%#' 

)+,.@.&.((0/. L,3 +)*#,).(33 /.#)@)/ UPGMA E.()4,%//0 ,%7&3638 2*.5 28 

2092&.((05 4%+&)#3+)2 )( E),/3,$.# .@3(08 "&%*#., * 4%+&)#3+%/3 #35))".%(*"35 

E),.&.8 3 &)*)*.8. D@(%") .*&3 #./ >. /.#)@)/ +)*#,)3#' E.()4,%//$ +) $*,.@(.((0/ 

@%((0/ 37 #%-&. 7, #) 4%+&)#3+ ;!U )"%>.#*9 2($#,3 "&%*#.,% &.(")2, *3-3,*")4) #%8/.(9 3 

4)&'C)2. L,3 B#)/ )( E),/3,$.# )@3( "&%*#., * 4%+&)#3+%/3 &.(")2 3 *3-3,*")4) #%8/.(9, 

% 4%+&)#3+0 4)&'C)2 +) )#():.(3< " (3/ 7%(3/%<# 2(.:(<< +)73C3< (,3*. 5). 

G&9 )C.("3 $*#)8632)*#3 (*#%#3*#36.*")8 7(%63/)*#3) +),9@"% "&%*#.,37%C33 

4%+&)#3+)2 (% UPGMA E.()4,%//. -0& 3*+)&'7)2%( /.#)@ -$#*#,B+% (Felsensten, 1985: */. 

,%7@.& O!TPHN!1 N OPTDG`). L,3 B#)/ -0&) $*#%()2&.() *&.@$<=...  

A($#,3 6 4,$++, *)*#)9=35 37 -)&.. 6./ @2$5 4%+&)#3+)2, $*#)8632)4) +),9@"% 

"&%*#.,37%C33, "%" +,%23&), (. (%-&<@%&)*'. L,363()8 #)/$ 92&9.#*9 (.-)&':)8 $,)2.(' 

)#&3638 4%+&)#3+)2 /.>@$ *)-)8 2($#,3 #)8 3&3 3()8 4,$++0. ; @,$4)8 *#),)(0, *%/) 

*$=.*#2)2%(3. #.5 3&3 3(05 4,$++ (. 20702%.# *)/(.(39, +)*")&'"$ B#3 4,$++3,)2"3 

)-,%7)202%&3*' 2 98-100 37 100 C3"&)2 -$#*#,B+% (,3*. 4). ;#)&' >. 20*)")8 (3&3 -&37")8 " 

#)/$) )"%7%&%*' 2)*+,)372)@3/)*#' +),9@"% "&%*#.,37%C33 4,$++ 4%+&)#3+)2, 

,%7&36%<=35*9 (% $,)2(. 2-4% ,%7&3638 ($"&.)#3@(05 +)*&.@)2%#.&'()*#.8 G?J. W#3 

"&%*#.,0 *)*#)9&3 37 4,$++ 4%+&)#3+)2 #$+),0&05 3 )*#,),0&05 &.(")2 (2 86 *&$6%95 37 

100 C3"&)2 -$#*#,B+%), &.(")2 3 *3-3,*")4) #%8/.(9 (2) 2*.5 100 C3"&%5), @2$5 23@)2 

4)&'C)2 (2 88 37 100 C3"&)2), /3"3>3 3 "3>$6% (2 99 37 100 C3"&)2), ".#0 3 4),-$:3 (2) 2*.5 

100 C3"&%5). 
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p (%)

     !"2
     !"1
     #$4
     #$3
     #$2
     #$1
     %&4
     %&3
     %&2
     %&1
     #&'
     (&#
     %)*
     ()3
     ()2
     ()1
     #+2
     #+1
     ,)-
     "%4
     "%3
     "%2
     "%1
     ,)2
     ,%2
     ,%1
     ,)3
     ,)1

0 1 2 3 4 5 6 7 8 9

98

100

100

100

100

100

100

100

86

68

88

99
63

62

100

54

 
C)+. 4. UPGMA-E.()4,%//% ,%7&3638 /#G?J 4%+&)#3+)2, 2092&.((05 $ ,%7&36(05 +,.@*#%23#.&.8 
6 ,)@)2 &)*)*.205 ,0-. R3*&% 2 $7&%5 2.#2&.(39 — @)&9 -$#*#,B+-+)2#),)2, 2 ")#),05 @%((%9 
4,$++3,)2"% -0&% /)()E3&.#36()8. S"%&% — @)&9 ,%7&36%<=35*9 ($"&.)#3@(05 +)73C38 2 
+)*&.@)2%#.&()*#95 /#G?J (p). 

p (%)

!"1-2

#$1-4

%&1-4

#&'

(&#

()1-3

#*1-2

%)+

,)-

"%1-4

,)1-3, ,%1-2

1 2 3 4 5 6 7 8 9

 
C)+. 5. UPGMA -E.()4,%//% ,%7&3638 /#G?J 4%+&)#3+)2, +)*#,).((%9 +) @%((0/ #%-&. 7 
 

; ,)*#)/ $,)2(9 ,%7&3638 ($"&.)#3@(05 +)*&.@)2%#.&'()*#.8 /#G?J, 

+)2#),9./)*#' "&%*#.,37%C33 (% UPGMA E.()4,%//. 7%/.#() *(3>%.#*9. ?% $,)2(. 5-7% 

@32.,4.(C33 #,3 )*()2(05 "&%*#.,% (4%+&)#3+0, (%8@.((0. $ &.(")2, *3-3,*")4) #%8/.(9 3 

4)&'C)2; /3"3>3, "3>$6% 3 *3/0; % #%">. #35))".%(*"35 E),.&.8 3 &)*)*.8 2 C.&)/) 

2)*+,)372)@3&3*' $>. &3:' 2 62-68 37 100 C3"&)2 -$#*#,B+% (,3*. 4). A*&.@*#23. 6.4) 

*#%#3*#36.*"$< @)*#)2.,()*#' "&%*#.,37%C33 (% B#)/ $,)2(. ,%7&3638 (.&'79 +,37(%#' 
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20*)")8. L)&)>.(3. 4%+&)#3+% ;!U *%5%&3(*")4) #%8/.(9 )"%7%&)*' .=. -)&.. 

(.)+,.@.&.((0/. A 54 37 100 C3"&)2 -$#*#,B+% )( +,3*).@3(9&*9 " 4,$++. 4%+&)#3+)2 

#35))".%(*"35 E),.&.8 3 &)*)*.8, % 2 )*#%&'(05 46 *&$6%95 25)@3& 2 *)*#%2 4,$++3,)2"3 

4%+&)#3+)2 &.(")2, *3-3,*")4) #%8/.(9 3 4)&'C)2.  

T%"3/ )-,%7)/, +) )#():.(3< " )*#%&'(0/ /#G?J 4%+&)#3+%/3 &)*)*.205 ,0-, 

E.(.#36.*"$< +)73C3< /#G?J 4%+&)#3+)2 &.(")2 /)>() +,.@*#%23#' 2 *&.@$<=./ 23@.. 

1. ?%3-)&.. *5)@(0/ * (3/3 92&9.#*9 4%+&)#3+ T!^ )-(%,$>.((08 $ #%8/.(9 Hucho. 

Y,)2.(' 4.(.#36.*")8 @32.,4.(C33 2($#,3 B#)4) "&%*#.,% *,%2(3#.&'() /%& 3 (. +,.20:%.# 

$,)2(9 @32.,4.(C33 4%+&)#3+)2 @2$5 23@)2 4)&'C)2.  

2. Q%#./ " @%(()8 4,$++3,)2". +,3/0"%<# 4%+&)#3+0 4)&'C)2 Salvelinus. L,3 B#)/ 

$,)2.(' 4.(.#36.*"35 )#&3638 /.>@$ B#3/3 @2$/9 "&%*#.,%/3 2 @2% * &3:(3/ ,%7% 20:. 

/%"*3/%&'()4) $,)2(9 4.(.#36.*")8 @32.,4.(C33 2($#,3 "&%*#.,% 4%+&)#3+)2 &.(")2 3 

#%8/.(9 Hucho. 

3. O#G?J 4%+&)#3+0 #35))".%(*"35 E),.&.8 Parasalmo 3 &)*)*.8 Oncorhynchus 

)-,%7$<# )#@.&'($< 4,$++$ 3 7%(3/%<# 2(.:(.., )#()*3#.&'() "&%*#.,% 4%+&)#3+)2 &.(")2 

Brachymystax, #%8/.(9 Hucho 3 4)&'C)2 Salvelinus, +)&)>.(3.. Y,)2.(' 4.(.#36.*")8 

@32.,4.(C33 2($#,3 4,$++0 4%+&)#3+)2 #35))".%(*"35 E),.&.8 3 &)*)*.8 )"%7%&*9 (%3-)&.. 

20*)" 3 *,%2(3/ * $,)2(./ ,%7&3638 /.>@$ 4%+&)#3+%/3 &.(")2 3 #%8/.(9 Hucho, * )@()8 

*#),)(0, 3 4%+&)#3+%/3 4)&'C)2, * @,$4)8.  

4. F%+&)#3+ ;!U #%8/.(9 Parahucho $@%&.( )# 4%+&)#3+)2 &.(")2 3 #%8/.(9 Hucho 

+,3/.,() 2 #)8 >. *#.+.(3, 6#) 3 4%+&)#3+0 4)&'C)2 Salvelinus. D@(%") B#)# 4%+&)#3+ 

)@()2,./.(() +,)92&9.# 2+)&(. )6.23@(). *5)@*#2) 3 * 4%+&)#3+%/3 #35))".%(*"35 

E),.&.8 3 &)*)*.8. A *2973 * 6./, )@()7(%6() )+,.@.&3#' .4) +)73C3< (% )*()2. 

+)&$6.((05 (%/3 @%((05 (. +,.@*#%2&9.#*9 2)7/)>(0/. 

 

L)*&. #)4), "%" ,.7$&'#%#0 @%(()4) 3**&.@)2%(39 -0&3 (%+,%2&.(0 2 +.6%#' 3 

)+$-&3")2%(0 (Shedko et al., 1996), +)923&*9 ,9@ /%#.,3%&)2, +)72)&9<=35 $#)6(3#' 

E3&)4.(.#36.*"$< +)73C3< /#G?J (. #)&'") *%5%&3(*")4) #%8/.(9, () 3 &)*)*.8 Salmo. O. 

O%C$@% * *)%2#),%/3 (Matsuda M., Oshiro T., Kobayashi T., Ueshima R., Yonekawa H., 

Sakaizumi M.) " 1995 4. )+,.@.&3&3 +)&($< ($"&.)#3@($< +)*&.@)2%#.&'()*#' 

/3#)5)(@,3%&'()4) 4.(% C3#)5,)/% b $ *%5%&3(*")4) #%8/.(9, "$(@>3, ,$6'.2)8 E),.&3, 

"$/>3, /3"3>3 3 *3/0 (,%7/., B#)4) 4.(% *)*#%2&9.# 1140 +%, ($"&.)#3@)2, 6#) ,%2(9.#*9 

+,3/.,() 7% )# 2*.4) /3#)5)(@,3%&'()4) 4.()/% &)*)*.205 ,0-). J *)>%&.(3<, 

+)&$6.((0. 3/3 ,.7$&'#%#0 O. O%C$@% * *)%2#),%/3 +) "%"3/-#) +,363(%/ #%" 3 (. 

)+$-&3")2%&3 (O. O%C$@% — &36(). *))-=.(3.). D@(%") 3(E),/%C39 ) ($"&.)#3@(05 
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+)*&.@)2%#.&'()*#95 B#)4) 4.(% -0&% +)/.=.(% 3/3 2 )-=.@)*#$+(0. 4.(.#36.*"3. -%70 

@%((05 (GenBank, EMBL 3 DDBJ). ?.@%2() 2 #.5 >. -%7%5 @%((05 +)923&%*' 3(E),/%C39 

(Park et al., 2000) ) +)&(05 ($"&.)#3@(05 +)*&.@)2%#.&'()*#95 B#)4) 4.(% $ ".#0 3 &.("%. 

J,)/. #)4), " (%*#)9=./$ 2,./.(3 $@%&)*' 209*(3#' ($"&.)#3@($< +)*&.@)2%#.&'()*#' 

2*.4) /3#)5)(@,3%&'()4) 4.()/% $ %#&%(#36.*")4) &)*)*9 (Hurst et al., 1999). T%"3/ )-,%7)/, 

)"%7%&)*' 2)7/)>(0/ (% )*()2. B#35 @%((05 )C.(3#' 2.,)9#(0. E3&)4.(.#36.*"3. 

27%3/))#():.(39 /#G?J +,.@*#%23#.&.8 2*.5 )*()2(05 &3(38 Salmoninae — Brachymystax, 

Parahucho, Salvelinus, Salmo, Parasalmo 3 Oncorhynchus. H.7$&'#%#0 )-,%-)#"3 B#35 

/%#.,3%&)2 +,.@*#%2&.(0 2 *&.@$<=./ ,%7@.&.. 

3.1.2. =%)(&+ $)%%23 -1 %85(#1,&$%26 -1/(#$1"),#(9%1/,46 
6&,131%$.&)(9%1;1 ;#%) :&,13.16) b 

;)4&%*() +,)2.@.(()/$ %(%&37$, 2 4.(. C3#)5,)/% b &)*)*.205 ,0- +)@*./.8*#2% 

Salmoninae 303 37 1140 ($"&.)#3@(05 +)73C38 -0&3 +)@2.,>.(0 2%,3%C33. J%" )"%7%&)*', 

+)@%2&9<=.. -)&':3(*#2) ($"&.)#3@(05 7%/.=.(38 &)"%&37)2%&)*' 2 #,.#'.8 +)73C33 

")@)()2 (267 37 303 — #%-&. 8). 13:' 2 ($"&.)#3@(0. 7%/.(0 (%8@.(0 2) 2#),)8 +)73C33 

")@)()2 ()-. $ *3/0). ?% +.,2$< +)73C3< ")@)()2 +,3:&3*' 34 ($"&.)#3@(0. 7%/.(0. A 

100 ($"&.)#3@(05 +)73C395 /$#%C3)((0. 7%/.(0 -0&3 )-(%,$>.(0 &3:' $ )@()4) 37 

37$6.((05 #%"*)()2 Salmoninae. X3&)4.(.#36.*")8 3(E),/%C33 B#3 7%/.=.(39 (. (.*&3. A 

203 ($"&.)#3@(05 +)73C395 /$#%C3)((0. 7%/.(0 (%-&<@%&3*' $ @2$5 3 -)&.. 23@)2 

&)*)*.205 ,0- 3, *))#2.#*#2.((), -0&3 E3&)4.(.#36.*"3 7(%63/0/3. 

;,.@3 23@)2 Salmoninae (%3/.(':38 $,)2.(' ,%7&3638 2 ($"&.)#3@(05 

+)*&.@)2%#.&'()*#95 4.(% C3#)5,)/% b (%-&<@%&*9 +,3 *,%2(.(33 4%+&)#3+)2 *./43 3 

"$/>3, (%3-)&':38 — *3/0 3 &.("% (66 3 157 ($"&.)#3@(05 7%/.(, *))#2.#*#2.(() — #%-&. 

9). L,3 *,%2(.(395 (% /.>,)@)2)/ $,)2(. (%3-)&.. *5)@(0/3 )"%7%&3*' 4%+&)#3+0 

#35))".%(*"35 &)*)*.8 Oncorhynchus 3 #35))".%(*"35 E),.&.8 Parasalmo ( %8,09,8 ±=p ). 

R$#' -)&.. 20*)"38 $,)2.(' @32.,4.(C33 (%-&<@%&*9 +,3 +)+%,()/ *,%2(.(33 4%+&)#3+)2 

4.(% C3#)5,)/% b +,.@*#%23#.&.8 ,)@)2 Parahucho, Salvelinus 3 Salmo ( %2,110,11 !=p ). J 

+)*&.@(.8 4,$++. #94)#.& 3 4%+&)#3+ &.("% Brachymystax ( %7,120,11 !=p ). ?%3-)&':38 

$,)2.(' )#&3638 2092&9&*9 #)4@%, ")4@% 2 +)+%,(05 /.>,)@)205 *,%2(.(395 $6%*#2)2%&3 

4%+&)#3+0 #35))".%(*"35 &)*)*.8 3 E),.&.8 ( %8,121,12 !=p ). 

!/3()"3*&)#(0. +)*&.@)2%#.&'()*#3 -.&"% C3#)5,)/% b $ "%,+)205 3 #,.*")205 

,0-, * )@()8 *#),)(0, 3 &)*)*.205, * @,$4)8, ,%7&36%&3*' @)*#%#)6() ,.7") — +) 31-47 
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T%-&3C% 8.  

57;*$-')<18I +-+'&0 ) 3)+*- 0&()&"$*.189 +&I'-0 0 2$1$ J)'-9(-% b %'456 *-+-+$089 (8" 

(Salmoninae) 

 L)&)>.(3. ")@)(% 
 1 2 3 1—3 
A*#,.6%./)*#' ($"&.)#3@)2 (%)     

T 23,7 40,0 23,1 28,9 
C 25,6 26,3 40,5 30,8 
A 23,4 19,8 31,1 24,8 
G 27,3 13,9 5,3 15,5 

D-=.. 63*&) ($"&.)#3@(05 
+)73C38 

 
380 

 
380 

 
380 

 
1140 

N7 (35 —     
1) *#%-3&'(05: 346 378 113 837 

2) * $(3"%&'(0/3 7%/.(%/3 ($ 
)@()4) 37 4%+&)#3+)2): 

 
18 

 
2 

 
80 

 
100 

3) 2%,'3,$<=35 $ 2-5 3 -)&.. 
4%+&)#3+)2:  

 
16 

 
— 

 
187 

 
203 

 

+)73C39/ (+)*&.@)2%#.&'()*#3 -0&3 2)**#%()2&.(0 +,3 3*+)&'7)2%(33 $#3&3#0 nuc2ptn 37 

+%".#% MOLPHY). Y ,%7&36(05 +,.@*#%23#.&.8 Salmonidae +)*&.@)2%#.&'()*#3 C3#)5,)/% 

b, "%" +,%23&), )#&36%&3*' &3:' 1-5 %/3()"3*&)#(0/3 )*#%#"%/3. N*"&<6.(3. *)*#%23&3 

23@0 #35))".%(*"35 &)*)*.8 3 E),.&.8. M3#)5,)/ b /3"3>3 3 ".#0 )#&36%&*9 )# C3#)5,)/% 

b 23@)2 Coregoninae 3 +,.@*#%23#.&.8 )*#%&'(05 ,)@)2 Salmoninae +) 3-7 %/3()"3*&)#(0/ 

*%8#%/. P=. -)&':. )#&36%&*9 B#)# -.&)" $ *3/0: )# C3#)5,)/% b /3"3>3 3 ".#0 — +) 7-8, % 

)# )*#%&'(05 23@)2 Salmonidae — +) 11-14 %/3()"3*&)#(0/ +)73C39/. T.*# )#()*3#.&'()8 

*"),)*#3 +)"%7%&, 6#) *"),)*#' (%")+&.(39 (.*3()(3/36(05 /$#%C38 2 &3(33, 2.@$=.8 " 

4%+&)#3+$ OMASO, -0&% @)*#)2.,() 20:. (P = 0,002-0,012), 6./ 2 &3(395 )*#%&'(05 

4%+&)#3+)2 &)*)*.205 ,0-, 4)/)4.((05 2 B#)/ )#():.(33 (3*+)&'7)2%&%*' +,)4,%//% 

RRTree). L,)2.,"% >. *"),)*#3 (%")+&.(39 *3()(3/36(05 7%/.( +)"%7%&% @)*#)2.,(). 

(P = 0,033) )#"&)(.(3. #)&'") @&9 +%,0 *,%2(.(39 BLENO — PPERR ()(% -0&% +)20:.(()8 

2 &3(33, 2.@$=.8 " +)*&.@(./$ 4%+&)#3+$). L,3 )@()2,./.(()/ ,%**/)#,.(33 )-)35 #3+)2 

7%/.=.(38 (3*+)&'7)2%&%*' +,)4,%//% PHYLTEST) "%"35-&3-) 7(%63/05 )#"&)(.(38 2 

*"),)*#3 35 (%")+&.(39 2 ,%7(05 &3(395 4%+&)#3+)2 Salmoninae 2092&.() (. -0&).  

NJ @.,.2), +)*#,).((). (% )*()2. /%#,3C0 )C.()" @3*#%(C38 p, @./)(*#,3,$.# 

,%7@.&.(3. 4%+&)#3+)2 4.(% C3#)5,)/% b +,.@*#%23#.&.8 Salmonidae (% @2% )#6.#&32) 

20,%>.((05 "&%*#.,% (,3*. 6). D@3( 37 (35 *)*#%2&9<# 4%+&)#3+0 *34)205 ,0- Coregoninae, 

% @,$4)8 — *)-*#2.(() &)*)*.205 Salmoninae. A($#,3 +)*&.@(35 (%-&<@%.#*9 

+)*&.@)2%#.&'(08 +),9@)" 2.#2&.(39, 20@.&9<=38 *(%6%&% 4,$++$ 4%+&)#3+)2 Parasalmo 3 
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C)+. 6. NJ @.,.2) 4%+&)#3+)2 4.(% C3#)5,)/% b &)*)*.205 3 @,$435 23@)2 ,0- 

Oncorhynchus, +)7>. — 4,$++0 4%+&)#3+)2 23@)2 Salmo 3 Salvelinus, 3, (%")(.C, 2 63*&. 

+)*&.@(35 — 4%+&)#3+0 +,.@*#%23#.&.8 Parahucho 3 Brachymystax. L,)2.,"% @)*#)2.,()*#3 

$7&)2 2.#2&.(39 +)&$6.(()4) NJ @.,.2% * 3*+)&'7)2%(3./ -$#*#,B+-%(%&37% 20923&% 

*&.@$<=... ?% 20*)")/ $,)2(. 7(%63/)*#3 +)@#2.,@3&)*' *$=.*#2)2%(3. "&%*#.,%, 

2"&<6%<=.4) 2 *.-9 4%+&)#3+0 2*.5 37$6.((05 +,.@*#%23#.&.8 Salmoninae (#%-&. 10). ;#)&' 

>. @)*#)2.,() 204&9@.&3 "&%*#.,0 #35))".%(*"35 &)*)*.8 3 E),.&.8 

(PMYKI+OMASO+OKETA), &)*)*.8 Salmo (STRUT+SSALA) 3 4)&'C)2 Salvelinus 

(SFONT+SLEUC). A 597 37 1000 C3"&)2 -$#*#,B+% 2)*+,)372)@3&*9 "&%*#.,, )-K.@3(9<=38 

4%+&)#3+0 +,.@*#%23#.&.8 ,)@)2 Salmo, Salvelinus, Parahucho 3 Brachymystax. D@(%") 2*. 

)*#%&'(0. $7&0 2.#2&.(39 NJ @.,.2% 2 6%*#3, "%*%<=.8*9 4%+&)#3+)2 Salmoninae, )"%7%&3*' 

",%8(. (.$*#)86320/3. A *2973 * B#3/, 2($#,3 Salmoninae, (% ,)@)2)/ $,)2(., 

@)*#)2.,(0/3 /)>() +,37(%#' &3:' *&.@$<=3. %**)C3%C33: (1) "&%*#., 4%+&)#3+)2 

Parasalmo 3 Oncorhynchus 3 (2) "&%*#., 4%+&)#3+)2 23@)2 Salmo, Salvelinus, Parahucho 3 

Brachymystax.  

J%" 23@() 37 #%-&. 9, $ &)*)*.8 Salmoninae ")&36.*#2) ($"&.)#3@(05 7%/.( +) #3+$ 

#,%(73C38 (Ts) 2 4.(. C3#)5,)/% b 6,.7206%8() 2.&3"). ;$@9 +) #)/$, 6#) 63*&) #,%(73C38 

+,3 +)+%,()/ *,%2(.(33 4%+&)#3+)2 2($#,3 B#)4) +)@*./.8*#2% &3:' (./()43/ /.(.. 

#%")2)4) +,3 35 *,%2(.(33 (. #)&'") * 4%+&)#3+%/3 *34)205, () 3 #%"*)()/36.*"3 .=. 

-)&.. $@%&.((05 )# (35 23@)2 "%,+)205 3 #,.*")205 ,0-, ")&36.*#2) #,%(73C38 2($#,3 
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T%-&3C% 10. 

D7'+'(:,--J$1;) (0 %) <-+'-0$(1-+') 7/*-0 0$'0*$1)I 1& B)*-2$1$')3$+;)9 <$($0.=9 

2&,*-'),-0 J)'-9(-%& b *-+-+$089 (8" 

O.#)@ 

,.")(*#,$"C33 

E3&)4.(33 

 

Y7&0 2.#2&.(38 (*/. ,3*. 6) 

a b c d d* e e* f g h h* 

NJ; Ts 3 Tv  99 100 60 — — — — 100 100 51 — 

NJ; #)&'") Tv 95 91 89 — — — — 100 91 59 — 

UPGMA; Ts 3 Tv 100 100 69 — — — — 100 100 — 75 

UPGMA; #)&'") Tv 100 93 66 — 55 — 59 100 98 69 — 

ML  88 90 88 56 — 55 — 100 100 — 54 

MP; 2.* Tv:Ts = 1:1 94 98 — — — — — 100 100 — 56 

MP; 2.* Tv:Ts = 1:2 97 92 — — — — — 100 100 57 — 

MP; 2.* Tv:Ts = 1:4 75 69 — — — — — 100 99 — — 

L , 3 / . 6 % ( 3 9 : ”—“ - @%((08 $7.& 2)*+,)372)@3&*9 2 /.(.. 6./ 50% ,.+&3" -$#*#,B+%; d*, e*, h* - $7&0 2.#2&.(38 @&9 
"&%*#.,)2 (PPERR+BLENO+STRUT+SSALA), (BLENO+STRUT+SSALA) 3 (PMYKI+OKETA), *))#2.#*#2.(().  

 

Salmoninae -&37") " *2)./$ /%"*3/%&'() 2)7/)>()/$ 2.,5(./$ +,.@.&$. W#) )7(%6%.#, 6#) $ 

,%7&36(05 23@)2 Salmoninae 2 )@()8 3 #)8 >. ($"&.)#3@()8 +)73C33 4.(% C3#)5,)/% b 

+,)3*5)@3&3 /()>.*#2.((0. 7%/.=.(39. A+)&(. )6.23@(), 6#) 37-7% *2).8 (.)@()",%#()*#3 

B#3 7%/.(0 3/.<# /%&08 E3&)4.(.#36.*"38 2.*. ?%+,)#32, "%" 23@() 37 @%((05 #)8 >. 

#%-&3C0, +,3 *,%2(.(33 4%+&)#3+)2 $ +,.@*#%23#.&.8 2*. -)&.. 3 -)&.. #%"*)()/36.*"3 

$@%&.((05 4,$++ ,0- ")&36.*#2) 7%/.( +) #3+$ #,%(*2.,*38 (Tv) +)*#.+.(() $2.&3632%.#*9. 

L)B#)/$ /)>() -0&) +,.@+)&%4%#', 6#) 3*+)&'7)2%(3. @&9 ,%*6.#% @3*#%(C38 3 +)*#,).(39 

NJ @.,.2% /$#%C3)((05 7%/.( #)&'") +) #3+$ #,%(*2.,*38 +)72)&3# +)&$63#' -)&.. 

@)*#)2.,(0. ,.7$&'#%#0, 6./ +,3 )@()2,./.(()/ ,%**/)#,.(33 "%" #,%(73C38, #%" 3 

#,%(*2.,*38.  

N*"&<6.(3. 37 %(%&37% #,%(73C38 (. +,32.&) " +,3(C3+3%&'()/$ 37/.(.(3< )-=.8 

#)+)&)433 NJ @.,.2%: 
(outgroup, (((BLENO, PPERR, (STRUT, SSALA)), (SFONT, SLEUC)), (PMYKI, (OKETA, OMASO)))). 

D@(%") 2($#,3 2#),)4) "&%*#.,% +,)37):&% +.,.*#%()2"% — 4,$++% 4%+&)#3+)2 23@)2 

Salvelinus 7%(9&% 2(.:(<< +)73C3<. J%" 3 )>3@%&)*', 2 B#)/ 2%,3%(#. E3&)4.(.#36.*")8 

,.")(*#,$"C33 -$#*#,B+-)C.("% @&9 "&%*#.,%, 2"&<6%<=.4) 4%+&)#3+0 23@)2 Salmo, 

Salvelinus, Parahucho 3 Brachymystax, 7%/.#() 20,)*&% (#%-&. 10). W#) -0&) 2072%() 

$2.&36.(3./ )#()*3#.&'()8 @&3(0 2.#23, *29702%<=.8 $7&0 2.#2&.(38 a 3 c. A )#&363. )# 

+,.@0@$=.4), 2 @%(()/ 2%,3%(#. NJ @.,.2% @&3(% B#)8 2.#23 *#%&% @)*#)2.,() )#&36%#'*9 )# 

($&9 (P = 0,048 — #.*# 2($#,.((.8 2.#23 37 +%".#% PHYLTEST). ; @,$4)8 *#),)(0, B#) 
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")/+.(*3,)2%&)*' $"),%632%(3./ )*#%&'(05 /.>@)$7&38 2 @%(()/ "&%*#.,., +,)9232:./*9 

2 2)7(3"()2.(33 #,35)#)/33 4%+&)#3+)2 BLENO, PPERR, (STRUT+SSALA). ?./()4) 

2)7,)*&3 -$#*#,B+-)C.("3 @&9 "&%*#.,% (OMASO+OKETA). A #) >. 2,./9 (.*")&'") 

*(373&*9 $,)2.(' 7(%63/)*#3 @&9 "&%*#.,)2 4%+&)#3+)2 #35))".%(*"35 &)*)*.8 3 E),.&.8 

(PMYKI+OMASO+OKETA), % #%">. &)*)*.8 Salmo (STRUT+SSALA). 

L,3(C3+3%&'() *5)@($< #)+)&)43< 3/.&) UPGMA @.,.2), +)*#,).((). (% )*()2. 

/%#,3C0 )C.()" @3*#%(C38 p, ,%**63#%((05 +) 2*./ #3+%/ ($"&.)#3@(05 7%/.(: 
(outgroup, (((PPERR, BLENO), ((STRUT, SSALA), (SFONT, SLEUC))), ((PMYKI, OKETA), OMASO))). 

H%7&363. 7%"&<6%&)*' +,.>@. 2*.4) 2 +)&)>.(33 4%+&)#3+% OMASO. A )#&363. )# 

.4) +)73C33 (% NJ @.,.2., (% UPGMA @.,.2. 4%+&)#3+ OMASO 7%(3/%& 2(.:(.., 

)#()*3#.&'() 4,$++0 4%+&)#3+)2 (PMYKI+OKETA), +)&)>.(3.. W#% #,%(*E),/%C39 

@)*#%#)6() $-.@3#.&'() +)@",.+&9&%*' @%((0/3 -$#*#,B+% (#%-&. 10). A) 2#),)/ "&%*#.,., 

2"&<6%2:./ 4%+&)#3+0 +,.@*#%23#.&.8 ,)@)2 Salmo, Salvelinus, Parahucho 3 Brachymystax, 

#%">. +,)37):&% +.,.*#%()2"%: (% UPGMA @.,.2. "&%*#., 4%+&)#3+)2 (BLENO+PPERR) 

(%5)@3&*9 *(%,$>3 )# "&%*#.,%, )-K.@3(9<=.4) 4%+&)#3+0 23@)2 Salmo (STRUT+SSALA) 3 

Salvelinus (SFONT+SLEUC). D@(%") 2)*+,)372)@3/)*#' B#)4) +),9@"% 2.#2&.(39 )"%7%&%*' 

6,.7206%8() (37")8 (+)*&.@(38 "&%*#., )-,%7)202%&*9 2 36,2% ,.+&3" -$#*#,B+%). 

P*&3 /%#,3C$ )C.()" @3*#%(C38 p ,%**63#02%&3 #)&'") (% )*()2. ($"&.)#3@(05 

7%/.( +) #3+$ #,%(*2.,*38, #) ()208 2%,3%(# UPGMA @.,.2% )#&36%&*9 )# 3*5)@()4) NJ 

@.,.2% &3:' +.,.*#%()2"%/3 2 "&%*#.,. 4%+&)#3+)2 23@)2 Salmo, Salvelinus, Parahucho 3 

Brachymystax: 
(outgroup, (((((STRUT, SSALA), BLENO), PPERR), (SFONT, SLEUC)), (PMYKI, (OKETA, OMASO)))). 

A @%(()/ *&$6%. 2(.:(<< +)73C3< 2 B#)/ "&%*#.,. 7%(3/%&3 4%+&)#3+0 23@)2 

Salvelinus (SFONT+SLEUC), 7%#./ )#@.&9&*9 4%+&)#3+ PPERR 3, (%")(.C, ,%7@.&9&3*' 

4%+&)#3+0 +,.@*#%23#.&.8 Brachymystax (BLENO) 3 Salmo (STRUT+SSALA). ;&.@$.# 

)#/.#3#', 6#) B#3 37/.(.(39 2)*+,)372)@3&3*' 2 -)&.. 6./ 50% C3"&)2 -$#*#,B+% (#%-&. 10). 

L)*")&'"$ ($"&.)#3@(08 *)*#%2 2 3-5 +)73C395 ")@)()2 4.(% C3#)5,)/% b ,.7") 

)#&36%&*9, 3, " #)/$ >., 63*&) E3&)4.(.#36.*"3 3(E),/%#32(05 7%/.( 2 +.,205 @2$5 37 (35 

-0&) 6,.7206%8() /%&) (#%-&. 8), #) +,3 ,.")(*#,$"C33 E3&)4.(33 /.#)@)/ /%"*3/%&'()4) 

+,%2@)+)@)-39 (ML) -0&3 3*+)&'7)2%(0 @%((0. #)&'") +) #,.#'.8 +)73C33 ")@)()2. 

T)+)&)439 ML @.,.2%, +)&$6.(()4) /.#)@)/ )-K.@3(.(39 2.#2.8 2 3*5)@() 72.7@))-,%7()/ 

@.,.2. (Star Decomposition — Adachi, Hasegawa, 1996, p. 48), -0&% +)&()*#'< 3@.(#36(% 

#%")2)8 NJ @.,.2% (% ,3*. 6. D@(%") +)*&.@$<=38 %(%&37 ")(E34$,%C33 @%(()4) ML @.,.2% 

* +)/)='< /.#)@% &)"%&'(05 +.,.*#%()2)" (Local Rearangement — Adachi, Hasegawa, 1996, 

p. 49) +)"%7%&, 6#) (%3-)&.. 2.,)9#()8 +)73C3.8 4%+&)#3+% OMASO 92&9.#*9 #%, ")#),$< )( 

 

 69 

7%(3/%& 2 +.,2)/ 2%,3%(#. UPGMA @.,.2%: *(%,$>3 )# 4,$++3,)2"3 (PMYKI+OKETA). 

G%((%9 +)73C39 4%+&)#3+% OMASO *)5,%(9&%*' 2 54% ,.+&3" &)"%&'()4) -$#*#,B+% (#%-&. 

10). J%" @./)(*#,3,$<# ,.7$&'#%#0 -$#*#,B+-%(%&37%, 2)*+,)372)@3/)*#' $7&)2 2.#2&.(39 

ML @.,.2% 2 C.&)/ )"%7%&%*' (.*")&'") 20:., 6./ @&9 NJ 3 UPGMA @.,.2'.2.  

L)3*" #)+)&)436.*"3 (%3-)&.. )+#3/%&'()4) @.,.2% @&9 2*.5 105 2)7/)>(05 

")/-3(%C38 2(.:(.8 4,$++0 3 5 4,$++ 4%+&)#3+)2 (PMYKI+OKETA+OMASO; 

STRUT+SSALA; SFONT+SLEUC; PPERR; BLENO) +,32.& " #)8 >. ")(E34$,%C33: 
(outgroup, ((((BLENO, PPERR), (SFONT, SLEUC)), (STRUT, SSALA)), ((PMYKI, OKETA), OMASO))). 

T./ (. /.(.., *#)3# )#/.#3#', 6#) *#%#3*#36.*"3 -)&':%9 6%*#' 37 105 

4.(.,3,)2%((05 @.,.2'.2 )# 35 (%3-)&.. “+,%2@)+)@)-()4)” 2%,3%(#% @)*#)2.,() (. 

)#&36%&%*'. T)&'") 6 37 105 2)7/)>(05 2%,3%(#)2 @.,.2'.2 -0&3 @)*#)2.,(), +,3 5% $,)2(. 

7(%63/)*#3, 5$>. (%3&$6:.4) 37 (35 ($LnL/SE > 1,96; 4@. $LnL — ,%7(3C% (%#$,%&'(05 

&)4%,3E/)2 2-5 )C.()" +,%2@)+)@)-39, % SE — .. *#%(@%,#(%9 ):3-"%; */.: Kishino, 

Hasegawa, 1989), 3 &3:' 19 37 (35 +,3-&3>%&3*' " +),)4)2)/$ $,)2(< (1,71 < 

$LnL/SE < 1,96). ?%3/.(.. +,%2@)+)@)-(0/3 E3&)4.(.#36.*"3/3 @.,.2'9/3 4%+&)#3+)2 

Salmoninae )"%7%&3*' #., 2 ")#),05 2(.:(<< +)73C3< 7%(3/%&3 4%+&)#3+0 +,.@*#%23#.&.8 

,)@)2 Parahucho 3&3 Salvelinus. ;)4&%*() (%:3/ ,%*6.#%/, +,)2.@.((0/ * $6.#)/ #)4), 6#) 

7(%6.(3. $LnL +,)+),C3)(%&'() ,%7/.,$ 20-),"3 ($"&.)#3@)2, % SE — .. "2%@,%#()/$ 

"),(< (Kishino, Hasegawa, 1989: 175), /)>() )>3@%#', 6#) ,%7&3639 /.>@$ (%3&$6:3/ 3 68 

2%,3%(#%/3 ML @.,.2'.2 *#%($# @)*#)2.,(0/3 +,3 +,3/.,() @2$",%#()/ $2.&36.(33 @&3(0 

*."2.(3,)2%(()4) E,%4/.(#% /#G?J. G)*#)2.,()*#' >. )#&3638 )*#%2:35*9 30 @.,.2'.2 

/)>.# -0#' +)"%7%(% #)&'") +,3 (%&3633 @%((05 +) .=. -)&.. +,)#9>.(()/$ $6%*#"$ 

/#G?J, @&3()8 4000-9000 +%, ($"&.)#3@)2 (+. (.).  

N*+)&'7)2%(3. /.#)@% /%"*3/%&'()8 B")()/33 (MP) @&9 %(%&37% E3&)4.(.#36.*"35 

27%3/))#():.(38 4%+&)#3+)2 C3#)5,)/% b $ &)*)*.205 ,0- @%&) 7(%63#.&'() /.(.. 

)+,.@.&.((0. ,.7$&'#%#0, 6./ +,3/.(.(3. +)@5)@)2, 2 ")#),05 +)3*" #)+)&)433 

E3&)4.(.#36.*")4) @.,.2% )*()2%( (% %(%&37. @&3( .4) 2.#2.8 (NJ, UPGMA 3 ML /.#)@0). 

L,3 ,%2()/ E3&)4.(.#36.*")/ 2.*. #,%(*2.,*38 3 #,%(73C38 (Tv:Ts = 1:1) -0&) +)&$6.() 2 

(%3-)&.. B")()/(05 @.,.2% 4%+&)#3+)2 &)*)*.8 Salmoninae, 5%,%"#.,37$<=35*9 

)@3(%")20/ 63*&)/ /$#%C3)((05 :%4)2 (1226), () #)+)&)436.*"3 ,.7") )#&36%<=35*9:  
(outgroup, (BLENO, (((PPERR, (SFONT, SLEUC)), (STRUT, SSALA)), (PMYKI, (OMASO, OKETA))))); 

(outgroup, ((STRUT, SSALA), (((PPERR, BLENO), (SFONT, SLEUC)), ((PMYKI, OKETA), OMASO)))). 

L,3 @2$",%#()/ $2.&36.(33 2.*% #,%(*2.,*38 (Tv:Ts = 1:2) -0&3 #%">. +)&$6.(0 2 

,%2()7(%6(05 @.,.2% * 63*&)/ :%4)2 1610. D@() 37 (35 #)+)&)436.*"3 -0&) 3@.(#36() 
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+.,2)/$ 37 20:.$"%7%(()8 +%,0 @.,.2'.2. J)(E34$,%C39 @,$4)4) (%+)/3(%&% +)&$6.((0. 

,%(.. 2%,3%(#0 NJ, UPGMA 3 ML @.,.2'.2: 
(outgroup, ((BLENO, (PPERR, ((SFONT, SLEUC), (STRUT, SSALA)))), (PMYKI, (OMASO, OKETA)))). 

W#)# >. 2%,3%(# )"%7%&*9 (%3-)&.. B")()/(0/ @.,.2)/ (63*&) :%4)2 — 2565) 3 +,3 

@)2.@.(33 E3&)4.(.#36.*")4) 2.*% #,%(*2.,*38 @) 35 4-5 ",%#()4) +,.3/$=.*#2% (%@ 

#,%(73C39/3 (Tv:Ts = 1:4). Y63#02%9 92(). +,.)-&%@%(3. ($"&.)#3@(05 7%/.( +) #3+$ 

#,%(73C38 2 B2)&<C33 4.(% C3#)5,)/% b (#%-&. 9), +,3(9#3. B#)4) @)+$=.(39 *&.@$.# 

+,37(%#' )+,%2@%((0/. O)>() -0&) *63#%#', 6#) 3 +)&$6.((08 2%,3%(# MP @.,.2% @)&>.( 

-0#' @)*#%#)6() ,.%&3*#36(0/. D@(%") ,.7$&'#%#0 -$#*#,B+-%(%&37% MP @.,.2'.2 

+)"%702%<#, 6#) 2)*+,)372)@3/)*#' -)&':.8 6%*#3 $7&)2 2.#2&.(38 2) 2*.5 B#35 @.,.2'95 

(2"&<6%9 +)*&.@(..) )6.(' (37"%9 (#%-&. 10). L) *$#3, 2 ,%/"%5 B#)4) +)@5)@%, 

E3&)4.(.#36.*"3. 27%3/))#():.(39 5 )*()2(05 4,$++ 4%+&)#3+)2 4.(% C3#)5,)/% b 

37$6.((05 23@)2 Salmoninae )"%7%&3*' (.,%7,.:3/0/3. 

T%"3/ )-,%7)/, +,)2.@.((08 %(%&37 +)"%702%.#, 6#) 4%+&)#3+0 4.(% C3#)5,)/% b 

37$6.((05 23@)2 Salmoninae )-,%7$<# /)()E3&.#36.*"$< 4,$++3,)2"$. A($#,3 (.. 

4%+&)#3+0 ,%*+%@%<#*9 (% +9#' 6.#") )-)7(%6.((05 4,$++: 4%+&)#3+0 (1) #35))".%(*"35 

&)*)*.8 Oncorhynchus 3 E),.&.8 Parasalmo, (2) &)*)*.8 Salmo, (3) 4)&'C)2 Salvelinus, (4) 

*%5%&3(*")4) #%8/.(9 Parahucho 3 (5) &.("% Brachymystax. D@()7(%6()4) ,.:.(39 +),9@"% 

"&%*#.,37%C33 B#35 4,$++3,)2)" (% +)*#,).((05 ,%7&36(0/3 /.#)@%/3 E3&)4.(.#36.*"35 

@.,.2'95 (%8#3 (. $@%&)*'. ?%3-)&.. 2.,)9#(0/ +,.@*#%2&9.#*9 )-)*)-&.((). +)&)>.(3. 

"&%*#.,% 4%+&)#3+)2 23@)2 Oncorhynchus 3 Parasalmo 3 )-K.@3(.(3. 4%+&)#3+)2 

+,.@*#%23#.&.8 Salmo, Salvelinus, Parahucho 3 Brachymystax 2 @,$4)8 "&%*#.,. A($#,3 

+)*&.@(.4) +,)*&.>32%.#*9 @)2)&'() 6.#"%9 #.(@.(C39 "&%*#.,37%C33 4%+&)#3+)2 Parahucho 

3 Brachymystax 2/.*#.. 

 

3.2. F$5$.7& 305"+0#7 #&'+$. 3$50 Brachymystax " (0:1&'&: 3$50 
Hucho 

!"#$%&'"() *+,#-.,/"() *+#-"%$# (%01%*,2,+3##) /&4 +,/% Brachymystax 

*-./0-1234256 7-2-0 8968:;8928;<2;6 838=9:5 8;9.32>9=8> 8 ?38;425: 7-2-0;: 1-:9=2; @;1-.3 
@9<9.29/; 7<-> pteroticum 

L) @%((0/ N.!. R.,.:(.2% (1991), )#&363#.&'()8 6.,#)8 &.(")2 ,)@% Brachymystax 

/)>.# *63#%#'*9 #3+ *).@3(.(39 "%(%&)2 *.8*/)*.(*),()8 *3*#./0 2 23*)6()-#./.(()8 

6%*#3 4)&)20. Y &.(")2, #%">. "%" $ #%8/.(.8 Hucho 3 *34)205 ,0-, )")(6%(3. 

(%@4&%7(36()4) "%(%&% +)@5)@3# " ",%< &)-()8 ")*#3 7%/.#() +)7%@3 +.,.@(.4) ",%9 

pteroticum. D@(%"), 2 )#&363. )# #%8/.(.8 Hucho 3 *34)205 ,0-, $ ")#),05 B#)# "%(%& (% 
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&)-()8 ")*#3 7%"%(632%.#*9 )#@.&'()8 +),)8 3 (. *).@3(9.#*9 * 23*)6(0/ (+,)5)@9=3/ +) 

pteroticum) "%(%&)/, $ &.(")2 (%@4&%7(36(08 "%(%& * (3/ *).@3(9.#*9. Y )*#%&'(05 

+,.@*#%23#.&.8 Salmoninae (Parasalmo, Oncorhynchus, Salvelinus, Salvethymus, Parahucho) 

(%@4&%7(36(08 "%(%& +)@5)@3# " ",%< &)-()8 ")*#3 2 (.+)*,.@*#2.(()8 -&37)*#3 )# 

+.,.@(.4) ",%9 pteroticum, 4@., +,%"#36.*"3 2 )@()/ 3 #)/ >. /.*#., *).@3(9<#*9 

(%@4&%7(36(08, +)@4&%7(36(08 3 23*)6(08 "%(%&0. Y 5%,3$*)2 B#3 #,3 "%(%&% *#0"$<#*9 (% 

+)*&.@(.8 (2.,5(.8) +)@4&%7(36()8 ")*#3 (H%**%@(3")2, 1980; H%**%@(3")2, H)/%()2, 1985; 

R.,.:(.2, 1991). !(%&37 *)-*#2.(()4) /%#.,3%&%, 2"&<6%2:.4) #%">. +,.@*#%23#.&.8 ,)@)2 

Salmo, Salmothymus, ")#),0. B#3/3 %2#),%/3 (. 3**&.@)2%&3*', +)&()*#'< +)@#2.,>@%.# 

7%"&<6.(3. N.!. R.,.:(.2% 2 )#():.(33 $(3"%&'()4) #3+% *).@3(.(39 (%@4&%7(36()4) 

"%(%&% * 23*)6(0/ $ &.(")2 Brachymystax. 

D#/.#3/ @)2)&'() +)7@(.. 2)7(3"()2.(3. B#)4) *).@3(.(39 2 )(#)4.(.7. &.(")2. 

P*&3, " +,3/.,$, $ 4)&'C)2 3&3 #35))".%(*"35 E),.&.8 3 &)*)*.8 (%@4&%7(36(08 "%(%& 

*).@3(9.#*9 * 23*)6(0/ $>. $ *.4)&.#")2, ,%7/.,)/ 4-5 */, #) $ 90% *.4)&.#")2 &.(")2 

*5)@()4) ,%7/.,% (%@4&%7(36(08 "%(%& %2#)()/(08. 13:' +) @)*#3>.(33 @&3(0 8-10 */ $ 

&.(")2 +,)3*5)@3# 7%/0"%(3. B#35 "%(%&)2, 3 @)&9 )*)-.8 * %2#)()/(0/ (%@4&%7(36(0/ 

"%(%&)/ *,.@3 4)@)23")2 3&3 @2$5&.#)" *)",%=%.#*9 @) 10-15%.  

+;8=256 ?-037 2- ?2A=<92296 8=;<;29 0;B25C 7;8=96 (frontalia) 2-. 1-.23: 7<-9: ;<B3=5 /0-1-  
Y /()435 23@)2 &)*)*.205 ,0- /)>() +,)*&.@3#' (.)@(),)@($< *#,$"#$,$ &)-(05 

")*#.8 2 )-&%*#3 sphenoticum 3 pteroticum. ?%+,3/.,, $ -%8"%&'*")4) )/$&9 3&3 

$**$,38*")4) *34%, % #%">. @,$435 23@)2 *34)205 ,0- (*/. S%+):(3")2%, 1967-: ,3*. 12, 22; 

S%+):(3")2%, 1968%: ,3*. 112-252) 2 B#)8 6%*#3 frontale /)>() 20@.&3#' +&%*#3($, (.*$=$< 

2.#23 (%@4&%7(36()4) "%(%&% *.8*/)*.(*),()8 *3*#./0, ,%*+)&%4%<=$<*9 *2.,5$ )*()2()8 

+&%*#3(0 B#)8 ")*#3. Y 37$6.((05 (%/3 +,.@*#%23#.&.8 &)*)*.205 ,0- 3 5%,3$*)2 B#3 

+&%*#3(0 *&32%<#*9 @,$4 * @,$4)/, 3 35 4,%(3C0 #,$@() ,%7&363/0. Y &.(")2, (%+,)#32, 

)-. +&%*#3(0 *,%*#%<#*9 (. +&)#(), % #%", 6#) @2$5*&)8(08 *)*#%2 frontale $@%.#*9 

+,)*&.@3#' (% *,%2(3#.&'() -)&':)/ $@%&.(33 )# ",%.2 &)-(05 ")*#.8. Y *3-3,*")4) 

#%8/.(9 )-. +&%*#3(0 *&32%<#*9 (%*#)&'") >. +&)#(), "%", (%+,3/.,, $ 5%,3$*)2 3&3 

*%5%&3(*")4) #%8/.(9. 
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C)+. 7. ?%&363. 2%&3"% (rf) (% 2($#,.((.8 *#),)(. &)-(05 ")*#.8 $ &.(")2 Brachymystax (% — 
#$+),0&08 &.()" 37 ,. Y**$,3) 3 .4) )#*$#*#23. $ #%8/.(.8 Hucho (- — H. taimen 37 ,. !,/$). Q@.*' 
3 @%&.. (% ,3*$("%5 8-14: aa — angulo-articulare; el — ethmoidale laterale; fr — frontale; mc — 
O."".&.2 5,9=; pmx — praemaxillare; ra — retroarticulare; su — supraethmoideum. 

 

D@(%"), +) (%:3/ (%-&<@.(39/, $ &.(")2 ,)@% Brachymystax @2$5*&)8(%9 *#,$"#$,% 

frontale (%-&<@%.#*9 (. #)&'") 2 )-&%*#3 sphenoticum 3 pteroticum, () 3 (%@ 7%@(3/ ",%./ 

),-3#0 4&%7%, 4@. (% ")*#($< +&%*#3($ frontale, (.*$=$< "%(%& *.8*/)*.(*),()8 *3*#./0, 

*(37$ (%"&%@02%.#*9 )*()2(%9 ")*#(%9 +&%*#3(%. L,3 B#)/ (%@ 7%@(.8 6%*#'< ),-3#0 4&%7% 

")*#(0. +&%*#3("3 $ &.(")2 ,%**&%32%<#*9, 3 +,)*#,%(*#2) /.>@$ (3/3 7%+)&(9.#*9 

+)*#.+.(() ,%*5)@9=3/3*9 +) (%+,%2&.(3< " +.,3E.,33 +$6"%/3 4$-6%#05 ")*#(05 

2)&)")(. J,%8 B#)4) 2%&3"% *,.7%( +)@ )*#,0/ $4&)/ " 2(.:(./$ ",%< &)-()8 ")*#3 (*/. 

,3*. 7). Y *3-3,*")4) #%8/.(9 (% /.*#. B#)4) 2%&3"% (%5)@3#*9 *")+&.(3. 4$-6%#)8 ")*#()8 

#"%(3, +,3/0"%<=.. *+.,.@3 " +)&$",$>'< ,.-,%, +,3 +)/)=3 ")#),)4) &)-(%9 ")*#' 

+&)#() *#0"$.#*9 * 7%@(.&)-()8 (sphenoticum) 3 ",0&)"&3()23@()8 ")*#'< (alisphenoid). A 

*,%2(.(33 * #%8/.(./, B#) ,.-,) $ &.(")2 */.=.() (%7%@ 3, 2@)-%2)", (. 3/..# 4$-6%#)8 

")*#()8 #"%(3. L)B#)/$ /)>() +,.@+)&%4%#', 6#) @%((08 2%&3" $ &.(")2 3 )+3*%((). 20:. 

*")+&.(3. 4$-6%#)8 ")*#()8 #"%(3 $ *3-3,*")4) #%8/.(9 — 3*5)@() 4)/)&)436(0. 

*#,$"#$,0. Q%/.#3/, 6#) $ @$(%8*")4) #%8/.(9 )+3*%((). *")+&.(3. 4$-6%#)8 ")*#()8 #"%(3 

(%/3 (. )-(%,$>.(). ; @,$4)8 *#),)(0, )() +,3*$#*#2$.# $ @,$435 +,.@*#%23#.&.8 

Salmoninae ((%+,3/.,, $ #35))".%(*"35 &)*)*.8 Oncorhynchus 3 E),.&.8 Parasalmo 3&3 

4)&'C)2 Salvelinus). 
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D;B-?;42-> 870-.7- 2- ?29E29:, ?9<=37-0F2;: /<9B29 @;.G>1542;-490H8=2;6 7;8=3 
(hyomandibulare) (Sanford, 1990) 

 
C)+. 8. N&&<*#,%C39 5),):) 20,%>.(()8 2#),)8, @)-%2)6()8 *"&%@"3 (fh) (% 2(.:(.8 *#),)(. 
hyomandibulare $ #$+),0&)4) &.("% 37 ,. Y**$,3 

 

;)4&%*() J. ;B(E),@$ (Sanford, 1990), $(3"%&'()8 +,)372)@()8 5%,%"#.,3*#3")8 

&.(")2 Brachymystax 92&9.#*9 2#),%9 (@)-%2)6(%9) *"&%@"% (% 2(.:(./, 2.,#3"%&'()/ 4,.-(. 

43)/%(@3-$&9,. 2 )-&%*#3 ",0:.6()4) )#,)*#"% B#)8 ")*#3 (*/. ,3*. 8). L) (%:3/ @%((0/, 

B#% 5%,%"#.,3*#3"% @)2)&'() 37/.(632%. A ,%7(05 20-),"%5 &.(")2 @)&9 )*)-.8, 3/.<=35 

B#$ *"&%@"$, ")&.-&.#*9 )# 15 @) 100% (2 *,.@(./ — 65%). T./ (. /.(.., $63#02%9 

,.4$&9,(08 5%,%"#., +,)92&.(39 B#)8 5%,%"#.,3*#3"3 2 +)+$&9C395 &.(")2 )-.35 E),/ )# 

)7. O%,"%")&' (% 7%+%@. @) ,." +)-.,.>'9 L,3/),'9 (% 2)*#)"., /0 *63#%./ 2)7/)>(0/ 

*)4&%*3#'*9 * 3*+)&'7)2%(3./ @%(()4) +,37(%"% 2 "%6.*#2. %$#%+)/),E33 @&9 ,)@% 

Brachymystax, ,%**/%#,32%9 .4) "%" @)+)&(3#.&'()4) " $>. 3/.<=3/*9.  

501%*,2,+3## /&4 +,/% Hucho 

I5EJ- @;.23:-=90F 23K296 490H8=3 (adductor mandibulae) 1-7<5?-9= 8;B;6 :98=; 7;2=-7=- 
;=C;.>L3C ;= sphenoticum :5E9425C @A47;? levator arcus palatini 3 dilator operculi  

Y *3-3,*")4) 3 $ @$(%8*")4) #%8/.(.8 /0:C% adductor mandibulae +,)*#3,%.#*9 

22.,5 (%*#)&'") @%&."), 6#) 7%",02%.# *)-)8 /.*#) ")(#%"#% )#5)@9=35 )# sphenoticum 

/0:.6(05 +$6")2 levator arcus palatini 3 dilator operculi (,3*. 9). R%*#36() B#) 2072%() #./, 

6#) 4)&)2% 3, *))#2.#*2.((), 6.,.+(%9 "),)-"% $ B#35 #%8/.(.8 *>%#% 2 @),*)2.(#,%&'()/ 

(%+,%2&.(33. L,3 B#)/ +)+.,.6(). *.6.(3. 4)&)20 $ #%8/.(.8, "%" 3 $ @,$4)4), 20*)") 

*+.C3%&373,)2%(()4) 53=(3"% — =$"3 — "2%@,%#()., (% 6#) (.)@()",%#() )-,%=%&)*' 

2(3/%(3. (I.,4, 1909, 1948). T%"). >. "2%@,%#(). +)+.,.6(). *.6.(3. 3/..# 3 #.&) 

#%8/.(.8. J%" +)"%702%<# *+.C3%&'(0. B"*+.,3/.(#0 (Webb, 1984), 3/.(() #%"%9 
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E),/% 4)&)20 3 #.&% +)72)&9.# 53=(3"$, (. 2072%2 3*+$4% ,0-0->.,#20, +,3-&373#*9 " (.8 

(% /3(3/%&'() 2)7/)>(). @&9 7%2.,:%<=.4) -,)*"% ,%**#)9(3.. D#/.#3/, 6#) )@3( 37 

(%3-)&.. 20,%>.((05 53=(05 23@)2 4)&'C)2 — -06'9 E),.&' Salvelinus confluentis — #%">. 

3/..# -&37"$< " "2%@,%#()8 2 +)+.,.6()/ *.6.(33 4)&)2$ (Cavender, 1978). D@(%") adductor 

mandibulae $ B#)4) 23@%, *$@9 +) .4) )+3*%(3<, ,%723# 2 )-06()8 *#.+.(3, "%", " +,3/.,$, $ 

,$6'.2)8 +%&33 Salvelinus fontinalis (Lauder, Liem, 1980: fig. 4). A #%")8 >. /.,. @%((%9 

/0:C% ,%723#% $ &.(")2, *%5%&3(*")4) #%8/.(9 3 $ @,$435 37$6.((05 (%/3 +,.@*#%23#.&.8 

Salmonidae (*/., #%">. — Greene, Greene, 1914; Tchernavin, 1953; Norden, 1961; Lauder, Liem, 

1980).  

M;/2A=56 ?2A=<F @9<9.236 7<-6 @<9.7<5E942;6 7;8=3 (praeoperculum) 
Y2.&36.((0. ,%7/.,0 adductor mandibulae #,.-$<# 2)7,%*#%(39 +&)=%@3 @&9 

",.+&.(39 B#)8 /0:C0 (% ")*#95 >%-.,()8 ",0:"3. L)B#)/$ (.$@323#.&'(), 6#) $ 

#%8/.(.8 Hucho (%-&<@%.#*9 2.*'/% *2).)-,%7(%9 /)@3E3"%C39 *#,).(39 +,.@",0:.6()8 

")*#3, 4@. ",.+3#*9 7%@(38 ",%8 adductor mandibulae. Y *3-3,*")4) 3 @$(%8*")4) #%8/.(.8 

2(.:(38, +.,.@(38 ",%8 +,.@",0:.6()8 ")*#3 2 /.*#. .. ")(#%"#% * +)@2.*")/ 3743-%.#*9 3 

 
 
C)+. 9. L)&)>.(3. 2.,5(.4) ",%9 adductor mandibulae (a.m.) )#()*3#.&'() /0:C levator arcus 
palatine (l.a.p.) 3 dilator operculi (d.o.) $ #%8/.(.8 Hucho (% — H. taimen 37 ,. !,/$) 3 @,$435 
+,.@*#%23#.&.8 &)*)*.205 ,0-: - — #$+),0&)4) &.("% (,. Y**$,3); 2 — P. perryi (,. !/4$); 4 
— S. leucomaenis (,. !/4$); @ — O. masou (,. !(%('.2"%) 
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+.,.5)@3# (% .. 2($#,.((<< *#),)($ (,3*. 10). J,%8 adductor mandibulae, #%"3/ )-,%7)/, 

,%*+)&%4%.#*9 *2.,5$ 2)4($#)4) 2($#,' +.,.@(.4) ",%9 +,.@",0:.6()8 ")*#3. Y 2*.5 

)*#%&'(05 37$6.((05 (%/3 23@)2 &)*)*.205 ,0- (2"&<6%9 *%5%&3(*")4) #%8/.(9 3 &.(")2) 

B#% ")*#' 3/..# )-06(). $*#,)8*#2), +,3 ")#),)/ (%,$>(08 ",%8 +,.@",0:.6()8 ")*#3 

2($#,' (. 7%43-%.#*9 3 ,%*+)&%4%.#*9 *2.,5$ 7%@(.4) ",%9 adductor mandibulae (*/., #%">.: 

F&$-)")2*"38, 1995: ,3*. 2.7, 2.9, 2.11, 4.16-27; G),)E..2% 3 @,., 1987: ,3*. 3.1; ;%&/%()2, 

J%$"),%(#%, 1987: ,3*. 1, 11; ;2.#)23@)2, 1975: ,3*. 8; R.,.:(.2, ;")+.C, 1990: ,3*. 5; 

Cavender, 1978: fig. 7a; Cavender, 1980: fig. 2, 4; Vladykov, 1954: fig. 4, 5; 3 @,.). 

 
C)+. 10. A)4($#08 2($#,' +.,.@(38 ",%8 praeoperculum ($"%7%( *#,.&")8) $ #%8/.(.8 Hucho (% — H. 
taimen, ,. J%/%, QN? [ 11471) 2 *,%2(.(33 * .4) )-06(0/ +)&)>.(3./ $ @,$435 &)*)*.205 ,0-: - — 
#$+),0&)4) &.("% (,. Y**$,3); 2 — P. perryi (,. !/4$); 4 — S. marmoratus (,. ?.,.#2%, ")&&."C39 
QN?); @ — S. leucomaenis (,. !/4$) 

#0;=2;9 8;9.329239 :9K490H8=25C 7;8=96 (premaxillaria) 8 8A@<-N=:;3.;: (supraethmoideum)  
G%&.") 7%:.@:%9 *+.C3%&37%C39 #%8/.(.8 Hucho " 53=()/$ )-,%7$ >37(3 2072%&% $ 

(35 (. #)&'") $2.&36.(3. $@.&'()8 /%**0 6.&<*#()8 /$*"$&%#$,0 3 37/.(.(3. E),/0 

")*#.8 >%-.,()8 ",0:"3, " ")#),0/ B#3 /0:C0 +,3",.+&9<#*9, () 3 4&$-)"3. +.,.*#,)8"3 

2 *#,).(33 @,$435 )#@.&)2 *".&.#% 4)&)20 3 #.&%. J,)/. :3+)2)4) *).@3(.(39 7%@(.8 6%*#3 

*$+,%B#/)3@% * &)-(0/3 ")*#9/3, (%-&<@%<=.4)*9, "%" -$@.# $"%7%() (3>., (. #)&'") $ 

@$(%8*")4) 3 *3-3,*")4) #%8/.(.8, () 3 $ &.(")2, 23@0 Hucho 20@.&9<#*9 (%&363./ $ (35 

.=. )@()4) +)@)-()4) *).@3(.(39 — /.>@$ +.,.@(.8 6%*#'< *$+,%B#/)3@% 3 +%,)8 

/.>6.&<*#(05 ")*#.8 (,3*. 11). I)")20. ",%9 +.,.@(.8 6%*#3 4)&)2"3 *$+,%B#/)3@% $ (35 

3/.<# 20./"3, 2 ")#),0. 25)@9# :3+)23@(0. 2)*5)@9=3. )#,)*#"3 /.>6.&<*#(05 ")*#.8. 

W#3/ 20./"%/ (% 4)&)2". *$+,%B#/)3@% *))#2.#*#2$<# $4&$-&.(39 (% B#/)3@%&'()/ 5,9=., 

2 ")#),05 ,%*+)&%4%<#*9 2.(#,%&'(0. +)2.,5()*#3 B#35 )#,)*#")2 /.>6.&<*#(05  
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C)+. 11. J)(#%"# supraethmoideum 3 praemaxillare (% /%(., :3+)2)4) *).@3(.(39 $ #%8/.(.8 Hucho 
(H. taimen 37 ,. !,/$) 

 

")*#.8. X$("C3)(%&'(%9 ,)&' B#)4) )6.(' +,)6()4) *).@3(.(39 *$+,%B#/)3@% * 

+,3&.4%<=3/3 " (./$ ")*#9/3 7%"&<6%.#*9, 2.,)9#(), 2 %/),#37%C33 @%2&.(39, 

)"%702%./)4) *52%6.(()8 @)-06.8 (% 7$-0 /.>6.&<*#(05 ")*#.8, *):(3"% 3 (.-(05 

")*#.8. A ,.7$&'#%#. B#) @%2&.(3. +.,.@%.#*9 (. #)&'") (% *$+,%B#/)3@, () 3 (% +)",)2(0. 

")*#3 ",0:3 6.,.+% (&)-(0. ")*#3). L,3/.6%#.&'(), 6#) (% 2($#,.((.8 +)2.,5()*#3 

4)&)2"3 *$+,%B#/)3@% $ #%8/.(.8 3/.<#*9 5),):) 20,%>.((0. +)+.,.6(0. ")*#(0. 

2%&3"3, 25)@9=3. 2 ")/+&3/.(#%,(0. 3/ 20./"3 (% @),*%&'()8 +)2.,5()*#3 B#/)3@%&'()4) 

5,9=%. L) 2*.8 23@3/)*#3, B#3 )-,%7)2%(39 #%">. *&$>%# @&9 +,.@)#2,%=.(39 */.=.(39 

*$+,%B#/)3@% +,3 $@.,>%(33 %"#32() *)+,)#32&9<=.8*9 @)-063. Y #$+),0&05 &.(")2 37 

,." -%**.8(% \+)(*")4) /),9 B#3 2%&3"3 @)2)&'() 5),):) 20,%>.(0. D@(%") 2 @,$435 

+)+$&9C395 &.(")2 )(3 +&)5) ,%723#0, )*)-.(() $ /%,"%")&'*"35 3 %/$,*"35 )*#,),0&05 

&.(")2. Y *%5%&3(*")4) #%8/.(9, #%">. "%" 3 $ )*#%&'(05 23@)2 &)*)*.205 ,0-, 

*$+,%B#/)3@ (. 3/..# 2.(#,%&'(05 +)+.,.6(05 ")*#(05 2%&3")2, 3 2)*5)@9=3. )#,)*#"3 

/.>6.&<*#(05 ")*#.8, .*&3 )(3 3 20,%>.(0, #) ,%*+)&%4%<#*9, "%" +,%23&), +) -)"%/ 

-)")205 20,)*#)2 (&)+%*#.8) 4)&)2"3 *$+,%B#/)3@%, ")#),0. $ (35, 2 *2)< )6.,.@', 6%=. 

2*.4) */.=.(0 (%7%@ (F&$-)")2*"38, 1995: 58). Y &.(")2 2)*5)@9=3. )#,)*#"3 

/.>6.&<*#(05 ")*#.8 ,%*+)&%4%<#*9 +) -)"%/ +.,.@(.8 6%*#3 4)&)2"3 *$+,%B#/)3@%, (. 

@)5)@9 ()*#,),0&0. &.("3) 3&3 +,3/.,() (% $,)2(. -)")205 &)+%*#.8 4)&)2"3 

*$+,%B#/)3@%, ")#),0. 3()4@% 6$#' */.=.(0 (%7%@ (6%=. $ #$+),0&05 &.(")2). L)5)>38 

*+)*)- ")(#%"#% *$+,%B#/)3@% * /.>6.&<*#(0/3 ")*#9/3, ",)/. &.(")2, )-(%,$>32%.#*9 3 
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$ %/$,*")4) 5%,3$*%. L) (%:3/ @%((0/, (% 4)&)2". *$+,%B#/)3@% %/$,*")4) 5%,3$*% 

)-06() 3/.<#*9 5),):) 20,%>.((0., +)+.,.6() ),3.(#3,)2%((0. -)")20. &)+%*#3. W#3 

&)+%*#3 E),/3,$<# 2+%@3(0, 2 ")#),05 ,%*+)&%4%<#*9 2)*5)@9=3. )#,)*#"3 

/.>6.&<*#(05 ")*#.8. D@(%"), 2 )#&363. )# &.(")2 3 *3-3,*")4) #%8/.(9, B#3 )#,)*#"3 

3/.<# +&)*"$< E),/$. J,)/. #)4), 20./"3 @&9 2)*5)@9=35 )#,)*#")2 /.>6.&<*#(05 

")*#.8 (% @),*%&'()8 +)2.,5()*#3 B#/)3@%&'()4) 5,9=% $ %/$,*")4) 5%,3$*% )#*$#*#2$<#, 3 

+)+.,.6(0. ")*#(0. 2%&3"3 $ 5%,3$*)2 ,%*+)&%4%<#*9 (. (% 2.(#,%&'()8, "%" $ #%8/.(.8 

3&3 &.(")2, % (% @),*%&'()8 +)2.,5()*#3 4)&)2"3 *$+,%B#/)3@%. T%"3/ )-,%7)/, 2)7/)>(), 

6#) *+)*)- ")(#%"#% +,.@6.&<*#(05 ")*#.8 3 *$+,%B#/)3@%, (%-&<@%<=38*9 $ 23@)2 Hucho, 

(. -)&.. 6./ @%&'(.8:.. ,%723#3. 2%,3%(#% *).@3(.(39 B#35 ")*#.8 $ 5%,3$*)205 ,0- (2 

*#),)($ $*3&.(39 .4) +,)6()*#3). 

O;099 10 @;< 7-2-0- 8968:;8928;<2;6 838=9:5 2- 23K29490H8=2;6 7;8=3 (dentale) 
L,.@*#%2&9.#*9, 6#) +,3 53=()/ )-,%7. >37(3 )*)-.(() 2.&3"% @)&>(% -0#' ,)&' #.5 

),4%()2 6$2*#2, ")#),0. 3*+)&'7$<#*9 @&9 )-(%,$>.(39 @)-063. ;"),.. 2*.4), 3/.(() 

+)B#)/$ $ #%8/.(.8 Hucho #%" /()4)63*&.((0 +),0 2 4)&)2(05 "%(%&%5 *.8*/)*.(*),()8 

*3*#./0 (R.,.:(.2, 1991; *)-*#2.((0. (%-&<@.(39). L) @%((0/ T. J%2.(@.,% (Cavender, 

1980), $ @$(%8*")4) #%8/.(9 63*&) +), (% dentale @)*#34%.# 15.  

O.J. F&$-)")2*"38 (1995) +)&%4%&, 6#) 20*)"). 63*&) +), (% (3>(.6.&<*#()8 ")*#3 

(-)&.. 10) +,3*$=. (. #)&'") #%8/.(9/ Hucho, () 3 &.("%/. D@(%") (3 (%:3/3 @%((0/3, (3 

/%#.,3%&%/3 T. J%2.(@.,% (Cavender, 1980) B#) /(.(3. (. +)@#2.,>@%.#*9 — 63*&) +), (% 

dentale $ &.(")2, "%" +,%23&), /.(.. 10. L) (%:3/ )C.("%/, *,.@(.. 63*&) +), (% &.2)8 

(3>(.6.&<*#()8 ")*#3 $ *3-3,*")4) #%8/.(9 *)*#%2&9.# 13,40 (*#%(@%,#(). )#"&)(.(3. — 

0,55; n = 15), 2 #) 2,./9 "%" $ #$+),0&05 &.(")2 — 6,92 (*#%(@%,#(). )#"&)(.(3. — 0,62; n = 

65), $ )*#,),0&05 &.(")2 6,29 (*#%(@%,#(). )#"&)(.(3. — 0,45; n = 23), $ *%5%&3(*")4) 

#%8/.(9 — 7,25 (*#%(@%,#(). )#"&)(.(3. — 0,50; n = 24), $ /%&'/0 — 6,04 (*#%(@%,#(). 

)#"&)(.(3. — 0,51; n = 20). ;5)@(0. 7(%6.(39 @%(()8 5%,%"#.,3*#3"3 (%8@.(0 3 @&9 @,$435 

23@)2 4)&'C)2 (Cavender, 1980: tabl. 3), *,.@3 ")#),05 &3:' $ S. namaycush 63*&) +), (% 

(3>(.6.&<*#()8 ")*#3 /)>.# @)*#34%#' 10. Y +,)*/)#,.((05 (%/3 23@)2 Salmo 3 

Salmothymus 37 ")&&."C33 Q))&)436.*")4) 3(*#3#$#% H!? 63*&) +), (% (3>(.6.&<*#()8 

")*#3 2%,'3,)2%&) 2 +,.@.&%5 5-8. 

T%"3/ )-,%7)/, 2 )#&363. )# O.J. F&$-)")2*")4), /0 +,37(%./ B#$ 5%,%"#.,3*#3"$ 

*2)8*#2.(()8 #)&'") 23@%/ ,)@% Hucho. 
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P380; =A0;?3L25C @;1?;27;? B;099 49: ? .?- <-1- @<9?5E-9= 4380; C?;8=;?5C @;1?;27;? 
P=. )@(% 5%,%"#.,3*#3"%, +) 2*.8 23@3/)*#3, #%">. *23@.#.&'*#2$.# ) 20*)")8 

*#.+.(3 *+.C3%&37%C33 *3-3,*")4) 3 @$(%8*")4) #%8/.(.8 " 53=()/$ )-,%7$ >37(3. J%" 3 $ 

=$"3 (J%,%*.2, 1987), $ )-)35 #%8/.(.8 Hucho 63*&) #$&)23=(05 +)72)(")2 -)&.. 6./ 2 2 

,%7% +,.20:%.# 63*&) 52)*#)205 +)72)(")2 (S%+):(3")2%, 1968-). Y &.(")2, *%5%&3(*")4) 

#%8/.(9 3 2*.5 )*#%&'(05 23@)2 &)*)*.205 ,0-, % #%">. ,%7&36(05 23@)2 *34)205 3&3 

5%,3$*)205 ,0- B#) *))#():.(3. /.(.. 2 (S%+):(3")2% 1968%,1968-, 1971; Norden, 1961; 

Cavender, 1978; Morrow, 1980 3 @,.; *)-*#2.((0. @%((0.). 

501%*,2,+3## /&4 +,/% Parahucho 

I;L2-> C<>L9?-> 8?>17- :9K.A =>K-:3 pila prooptica 3 trabecula communis ;=C;.3= ;= @9<9.29/; 
7<-> ;<B3=;8Q92;3.- (orbitosphenoideum), ?92=<-0F2-> 4-8=F 7;=;<;/; 29 7;2=-7=3<A9= 8 
trabecula communis @; ?896 8?;96 .0329  

L) *#,).(3< /.>4&%7(36()8 +.,.4),)@"3 *%5%&3(*"38 #%8/.(' )#&36%.#*9 )# 2*.5 

)*#%&'(05 23@)2 Salmonidae.  

Y 5%,3$*)2 ),-3#)*E.()3@ )#*$#*#2$.#, 3 5,9=.20. #9>3 pila prooptica (*2.,5$) 3 

trabecula communis (*(37$) *29702%.# (. )6.(' :3,)"%9, +&)*"%9 5,9=.2%9 «()>"%», 

,%*+)&%4%<=%9*9 2 +.,.@(.8 6%*#3 ),-3#%&'()8 +)&)*#3 (Norden, 1961: pl. 2; *)-*#2.((0. 

@%((0.).  

Y *34)205 ,0- /.>4&%7(36(%9 +.,.4),)@"% 3/..# 23@ #)(")8 (Coregonus) 3&3 

*,%2(3#.&'() /)=()8 (Stenodus) *).@3(3#.&'()#"%(()8 /./-,%(0 (;2.#)23@)2 3 @,., 1975; 

G),)E..2% 3 @,., 1980; *)-*#2.((0. @%((0.). Y 2%&'")2 Prosopium )(% 5,9=.2%9, 

)-#."%<=%9 ),-3#)*E.()3@ *+.,.@3 3 *(37$ (S%+):(3")2%, 1968%; Norden, 1961; 

*)-*#2.((0. (%-&<@.(39).  

L)5)>3/ )-,%7)/ $*#,).(% +.,.4),)@"% 3 $ &.(")2, 7% 3*"&<6.(3./ #)4), 6#) 2 

@%(()/ *&$6%. *#.+.(' ,%723#39 .. 5,9=.2)8 *)*#%2&9<=.8, "%" 3 $ 2*.5 Salmoninae, 

(.*")&'") 20:.. T./ (. /.(.., $ &.(")2 /.>4&%7(36(%9 +.,.4),)@"% +)@ ),-3#)*E.()3@)/ 

@)2)&'() 6%*#) )*#%.#*9 *).@3(3#.&'()#"%(()8 (*)-*#2.((0. (%-&<@.(39). Y *3-3,*")4) 

#%8/.(9 Hucho taimen /.>4&%7(36(%9 +.,.4),)@"% *)*#)3# 2 )*()2()/ 37 ",$+()4) 

),-3#)*E.()3@%, +.,.@(.-(3>(38 ",%8 ")#),)4) *297%( #)(")8 5,9=.2)8 ()>")8 * trabecula 

communis. N $ &.(")2, 3 $ *3-3,*")4) #%8/.(9 (F&$-)")2*"38, 1995: ,3*. 2.2-, 2.32; (%:3 

@%((0.) #%">., "%" 3 $ 37$6.((05 (%/3 *34)2, )")&) +.,.@(.8 6%*#3 ),-3#)*E.()3@%, 2 

)-&%*#3 205)@% )-)(9#.&'(05 (.,2)2 (nervus olfactorius), 5,9= +.,.4),)@"3 &3-) )6.(' 

*&%-) 20,%>.(, &3-) )#*$#*#2$.# 2)2*.. 

Y 4)&'C)205 ,0- Salvelinus 3 Salvethymus 5,9=.2%9 /./-,%(% /.>4&%7(36()8 

+.,.4),)@"3 — (.+,.,02(%9, )-#."%<=%9 ),-3#)*E.()3@ *+.,.@3 3 *(37$ (*/.: 
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F&$-)")2*"38, 1995 3 **0&"3 2 B#)8 ,%-)#.; *)-*#2.((0. (%-&<@.(39). D#/.#3/, 6#) 

+)&)23("3 ),-3#)*E.()3@% $ 4)&'C)2, 2 )#&363. )# 2*.5 )*#%&'(05 23@)2 Salmonidae, (. 

*,)*:3.*9, 3 /./-,%(% +,)(3"%.# 2($#,' B#)8, 2 @%(()/ *&$6%., +%,()8 ")*#3 (Stearly, Smith, 

1993; *)-*#2.((0. @%((0.). I)&.. #)4), $ (.")#),05 23@)2 )#/.6.(0 E%"#0 (.@),%723#39 3 

@%>. +)&()4) )#*$#*#239 ),-3#)*E.()3@% (R.,.:(.2, ;")+.C, 1990; !&."*..2 3 @,., 1997; 

Alexeev, Power, 1995).   

A (%3-)&':.8 *#.+.(3 /.>4&%7(36(%9 +.,.4),)@"% ,%723#% $ +,.3/$=.*#2.(() 

%(%@,)/(05 Salmo, Parasalmo 3 Oncorhynchus. D,-3#)*E.()3@ $ B#35 23@)2 )6.(' ",$+(08 

3 *)*#%2&9.# -)&':$< 6%*#' +.,.4),)@"3, ,%*+,)*#,%(99*' 2(37 2+&)#' @) 5,9=.2)8 

trabecula communis. J,)/. #)4), $ +,.@*#%23#.&.8 20:.+.,.63*&.(((05 ,)@)2 /)>() 

20@.&3#' .=. )@3( B&./.(# /.>4&%7(36()8 +.,.4),)@"3: *,%2(3#.&'() #)("38 5,9=.2)8 

/)*#3" /.>@$ pila prooptica 3 trabecula communis, ")(#%"#3,$<=38 * +.,.@(3/ ",%./ 

),-3#)*E.()3@% (F),:")2 3 @,., 1979: ,3*. 1-6; G),)E..2%, 1967%: ,3*. 1-3; G),)E..2%, 

1967-: ,3*. 1-4; G),)E..2% 3 @,., 1983: ,3*. 1-2; Q.&3(*"38, 1985: ,3*. 4-6; J$73=3(, 

;%22%3#)2%, 1996: ,3*. 2-3; ;2.#)23@)2, 1975: ,3*. 2; *)-*#2.((0. (%-&<@.(39). N()4@% B#)# 

/)*#3" +) 2*.8 *2).8 @&3(. +&)#() +,3&.4%.# " ),-3#)*E.()3@$, 3 #)4@% $*#,)8*#2) 

/.>4&%7(36()8 +.,.4),)@"3 $ (35 *#%()23#*9 +)5)>. (% #), 6#) (%-&<@%.#*9 $ 4)&'C)2 (*/., 

(%+,3/., — G),)E..2%, 1967%: ,3*. 4; ;2.#)23@)2, 1975: ,3*. 1). L) 2*.8 23@3/)*#3, B#)# 

/)*#3" $ &)*)*.205 ,0- 4)/)&)436.( +&)*")8 5,9=.2)8 «()>".» 5%,3$*)205 ,0-. 

A )#&363. )# 2*.5 )*#%&'(05 23@)2 Salmoninae, $ *%5%&3(*")4) #%8/.(9 5,9=.2)8 

/)*#3" /.>@$ pila prooptica 3 trabecula communis, ")(#%"#3,$<=38 * +.,.@(3/ ",%./ 

),-3#)*E.()3@%, )6.(' /%**32(08, % 2.(#,%&'(%9 *#),)(% ),-3#)*E.()3@% +) 2*.8 @&3(. 

)#@.&.(% )# trabecula communis 7(%63#.&'(0/ +,)/.>$#")/, 7%",0#0/ * -)")2 +%,)8 

*).@3(3#.&'()#"%((05 +.,.+)()" (H)/%()2, 1985: ,3*. 1-4; F&$-)")2*"38, 1995: ,3*. 2.1; 

*)-*#2.((0. @%((0.). 

J. ;B(E),@ (Sanford, 1990) #%8/.(.8 Hucho 3 *%5%&3(*")4) #%8/.(9 ,%**/%#,32%.# 

"%" +,.@*#%23#.&.8 )@()4) 3 #)4) >. ,)@% — ,)@% Hucho. L) .4) /(.(3<, B#3 #%8/.(3 /)4$# 

-0#' 20@.&.(0 (% )*()2. *&.@$<=35 @2$5 $(3"%&'(05 5%,%"#.,3*#3": $/.(':.((05 

,%7/.,)2 5,9=.2)4) )"(% 2 7%@(.23*)6()8 9/. 3 $"),)6.(()8 2.,#3"%&'()8 ,$")9#"3 

43)/%(@3-$&9,. (hyomandibulare). D@(%") ,%7/.,0 5,9=.2)4) )"(% 2 7%@(.23*)6()8 9/. 

&)*)*.205 ,0- @)2)&'() *3&'() 2%,'3,$<# )# #%"*)(% " #%"*)($. Y *34)2 ,)@% Coregonus B#) 

)"(), "%" +,%23&), 5),):) 20,%>.(). ?%+,)#32, $ )-0"()2.(()4) 2%&'"% Prosopium 

cylindraceum ",%9 ",0&)23@()$:()8 (pteroticum), 2.,5(.$:()8 (epioticum) 3 #./.(()8 

(parietale) ")*#3 *5)@9#*9 #%", 6#) 5,9=.2). )"() +,%"#36.*"3 3*6.7%.#. Y #%8/.(.8 Hucho, 

@.8*#23#.&'(), B#) )"() #%">. E%"#36.*"3 )#*$#*#2$.#. ?), * @,$4)8 *#),)(0, +) (%:3/ 
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(%-&<@.(39/, 5,9=.2). )"() $ *%5%&3(*")4) #%8/.(9 3/..#*9 3 ,%723#) &3:' 2 6$#' 

/.(':.8 *#.+.(3, 6./ $ &.(")2 Brachymystax. Y63#02%9 +)@)-(08 5%,%"#., 2%,'3,)2%(39 

@%(()8 5%,%"#.,3*#3"3, /0 (. /)>./ *)4&%*3#'*9 * +,37(%(3./ .. 2 "%6.*#2. *3(%+)/),E33 

@&9 #%8/.(.8 Hucho 3 *%5%&3(*")4) #%8/.(9.  

A )#():.(33 ,%7/.,)2 ,$")9#"3 hyomandibulare /0 #%">. (. (%:&3 )*()2%(38 @&9 

)-K.@3(.(39 B#35 #%8/.(.8 2 )@($ 4,$++$. H$")9#"% B#)8 ")*#3 $ #%8/.(.8 Hucho 

@.8*#23#.&'() @)2)&'() "),)#"%9. D@(%"), ",)/. B#35 #%8/.(.8, #%"%9 >. ,$")9#"% 

2*#,.6%.#*9 3 *,.@3 4)&'C)2 Salvelinus (F&$-)")2*"38, 1995: ,3*. 2.7; Cavender, 1980: fig. 9). 

A@)-%2)", $ *%5%&3(*")4) #%8/.(9 )(% 7%/.#() @&3((.., 6./ $ #%8/.(.8 Hucho. 

;))#2.#*#2.((), /0 (. (%5)@3/ 2)7/)>(0/ )-K.@3(.(3. 2 )@($ 4,$++$ *%5%&3(*")4) 

#%8/.(9 3 #%8/.(.8 Hucho, ,%**/%#,32%9 35 "%" +,.@*#%23#.&.8 ,%7(05 ,)@)2. A/.*#) B#)4) 

/0 23@3/ ,9@ +,)372)@(05 5%,%"#.,3*#3", +)72)&9<=35 #%8/.(.8 Hucho )-K.@3(3#' 2 )@($ 

4,$++$ * &.("%/3 Brachymystax. 

 

6#"%*,2,+3## /&4 +,/,. Brachymystax # Hucho 

R3@;?;9 8;9.329239 8A@<-N=:;3.- 3 0;B25C 7;8=96 

 
C)+. 12. A3@ *2.,5$ (% :3+)2). *).@3(.(3. supraethmoideum 3 frontalia (tsf) $ &.(")2 Brachymystax (% 
— #$+),0&08 &.()" 37 ,. Y**$,3) 3 #%8/.(.8 Hucho (- — H. taimen 37 ,. !,/$) 

 

;$+,%B#/)3@ ,%*+)&%4%.#*9 *2.,5$ B#/)3@%&'()4) 5,9=%, /.>@$ .4) )-)(9#.&'(0/3 

2+%@3(%/3. W#) 2 #)8 3&3 3()8 *#.+.(3 $@&3(.((%9, *,%2(3#.&'() #)("%9 ")*#(%9 +&%*#3("%. 

Y*&)2() 2 *$+,%B#/)3@. /)>() 20@.&3#' 4)&)2"$ 3 52)*#)2$< 6%*#', )#@.&.(($< )# 
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4)&)2"3 -)&.. 3&3 /.(.. 20,%>.(()8 +.,.#9>")8. ;+.,.@3 *$+,%B#/)3@ 4,%(363# * +%,)8 

/.>6.&<*#(05, % *7%@3 — * +%,)8 &)-(05 ")*#.8. 

A+.,20. (% )*)-08 #3+ *).@3(.(39 *$+,%B#/)3@% 3 &)-(05 ")*#.8 $ &.(")2 3 

#%8/.(.8 Hucho )-,%#3&% 2(3/%(3. F.U. S%+):(3")2% (1968-). D(% $"%702%&%, 6#) $ B#35 

23@)2, 2 )#&363. )# *%5%&3(*")4) #%8/.(9, 7%@(99 6%*#' *$+,%B#/)3@% ,%*=.+&.(% (% 

/()>.*#2) )#,)*#")2, ")#),0. 25)@9# /.>@$ ")/+&./.(#%,(0/3 3/ )#,)*#"%/3 &)-(05 

")*#.8, )-.*+.632%9 @)2)&'() +,)6(). *).@3(.(3. *$+,%B#/)3@% * &)-(0/3 ")*#9/3 (*/. 

,3*. 12, 11 3 7, % #%">. — Hensel, Holcik, 1983: fig. 1). A )#&363. )# &.(")2 3 #%8/.(.8 Hucho, 

$ *%5%&3(*")4) #%8/.(9 7%@(38 ",%8 *$+,%B#/)3@% (.+,.,02(08 ($ /)&)@3 — * /.@3%&'()8 

20./")8) 3 7%"%(632%.#*9 )@(3/ 20*#$+%<=3/ )#,)*#")/, (%&.4%<=3/ *2.,5$ (% +.,.@(38 

",%8 &)-(05 ")*#.8. L)7@(.. B#$ 5%,%"#.,3*#3"$ 3*+)&'7)2%& O.J. F&$-)")2*"38 (1995) 2 

"%6.*#2. *3(%+)/),E33, 20@.&9<=.8 4,$++3,)2"$ Brachymystax-Hucho, 5%,%"#.,37$9 .. "%" 

*).@3(.(3. B#35 ")*#.8 «2*#0"». W#)# %2#), )-(%,$>3&, 6#) @&9 )*#%&'(05 23@)2 &)*)*.205 

,0- *2)8*#2.(.( #)# >. #3+ *).@3(.(39 *$+,%B#/)3@% 3 &)-(05 ")*#.8, 6#) 3 @&9 

*%5%&3(*")4) #%8/.(9 (52)*#)2%9 6%*#' *$+,%B#/)3@% ,%*+)&%4%.#*9 +)2.,5 +.,.@(.8 6%*#3 

&)-(05 ")*#.8). L,)%(%&373,)2%((0. (%/3 /%#.,3%&0 +)@#2.,>@%<# B#3 (%-&<@.(39.  

; @,$4)8 *#),)(0, *&.@$.# )#/.#3#', 6#) *).@3(.(3. *$+,%B#/)3@% 3 &)-(05 ")*#.8 

+)*,.@*#2)/ 27%3/)+,)(3"()2.(39 35 ,%*=.+&.(05 ")(C)2 (@&9 3/.()2%(39 ")#),)4), (% 

(%: 274&9@, -)&.. +)@5)@3# #.,/3( :3+)2). *).@3(.(3., +,3/.(9./08 +,3 *#)&9,(05 

,%-)#%5 @&9 )-)7(%6.(39 +)@)-()4) #3+% *).@3(.(39 /%#.,3%&)2) *2)8*#2.(() (. #)&'") 

&.("%/ 3 #%8/.(9/. L)@)-(). :3+)2). *).@3(.(3. *$+,%B#/)3@% 3 &)-(05 ")*#.8 /)>() 

$"%7%#' 3 @&9 (.")#),05 23@)2 5%,3$*)205 ,0-. Y ",$+(05 )*)-.8 /)(4)&'*")4), 

.2,)+.8*")4) 3 %/$,*")4) 5%,3$*)2 7%@(99 6%*#' *$+,%B#/)3@% 6%*#) ,%*=.+&.(% (% 

/()>.*#2) :3+)2 (H$**"35, Q3()2'.2, 1977: ,3* 1-2; *)-*#2.((0. @%((0.). ?) B#/)3@%&'(%9 

6%*#' 6.,.+% $ (35 /.(.. ,%723#%, 6./ $ &)*)*.205 ,0-. L)B#)/$ ")(#%"# *$+,%B#/)3@% 3 

&)-(05 ")*#.8 $ B#35 23@)2 )6.(' *&%-08.  

Y(3"%&'()*#' :3+)2)4) *+)*)-% *)6&.(.(39 *$+,%B#/)3@% 3 &)-(05 ")*#.8 $ &.(")2 

3 #%8/.(.8 7%"&<6%.#*9, * )@()8 *#),)(0, 2 .4) /%"*3/%&'()8 20,%>.(()*#3, % * @,$4)8 

*#),)(0 — 2 (%&3633 @)+)&(3#.&'(05 *#,$"#$,, $*3&32%<=35 +,)6()*#' B#)4) *).@3(.(39. 

Y &.(")2 3 #%8/.(.8 (% 2($#,.((.8 +)2.,5()*#3 "%>@)8 37 +%,0 &)-(05 ")*#.8, 2-&373 35 

/.@3%&'()4) ",%9, 3/..#*9 +,)@)&'() ),3.(#3,)2%((08 ")*#(08 2%&3" (/.>@$ B#3/3 

2%&3"%/3 &.>3# @),*%&'(08 5,9=.2)8 #9> 5)(@,)",%(3$/%), +&%2() +.,.5)@9=38 2 

+)@)-(08 2%&3" (% 2($#,.((.8 -)")2)8 +)2.,5()*#3 *$+,%B#/)3@%, +,)#9432%<=38*9 @) 

C.(#,% ,)*#% B#)8 ")*#3 (+)*&.@(38 &.4") 2092&9.#*9 +) +.,.*.6.(3< *"$&'+#$,(05 &3(38 

+,3 +,)*/)#,. ")*#3 (% +,)*2.#), 4@. )( +)*#.+.(() *5)@3#*9 * +)@)-(0/ 2%&3")/, 
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+,)#9432%<=3/*9 +) +,)#32)+)&)>()/$ ",%< *$+,%B#/)3@%. A +.,.@(.8 6%*#3 &)-()8 

")*#3 B#)# 2%&3" +,)@)&>%.#*9 2 23@. *,%2(3#.&'() /)=()8 -%&"3, 20*#$+%<=.8 @) 

+)&)23(0 @&3(0 *$+,%B#/)3@% 3 +,)@)&'() 20,.7%(()8 *2.,5$. A B#3 20,.70 (% +.,.@(35 

)#,)*#"%5 &)-(05 ")*#.8 3 25)@9# -)")20. 2%&3"3 (% 2($#,.((.8 +)2.,5()*#3 7%@(.8 6%*#3 

*$+,%B#/)3@% (*/. ,3*. 7). 

D032- ;82;?-23> K3<;?;/; @0-?237- @<3:9<2; <-?2- .0329 ;82;?-23> -2-0F2;/; @0-?237- 
D-*$>@%9 *3*#./%#36.*"$< +)73C3< #%8/.(.8, J. U)&'63" (Holcik, 1982b) +,32&." 

2(3/%(3. " #)/$ E%"#$, 6#) #%8/.(9/ Hucho 2 +)&()8 /.,. *2)8*#2.((% )@(% 37 

)#&363#.&'(05 6.,# &.(")2, 2+.,20. +)@/.6.((%9 .=. 2 *.,.@3(. +,):&)4) 2."% !. 

F<(#.,)/ (Günther, 1866: 163) — )6.(' ",$+(08 >3,)2)8 +&%2(3". L) )C.("%/ J. U)&'63"%, 

@&3(% )*()2%(39 >3,)2)4) +&%2(3"%, 20,%>.((%9 2 % )# @&3(0 )*()2%(39 %(%&'()4) 

+&%2(3"%, $ )-)35 #%8/.(.8 (@$(%8*")4) 3 *3-3,*")4)) 3 &.("% +,3/.,() 2 1,5-2 ,%7% -)&':. 

@&3(0 )*()2%(39 >3,)2)4) +&%2(3"% $ "$/>3 Salmo trutta 3 4)&'C% Salvelinus fontinalis (67-

78 +,)#32 43-44 %, *))#2.#*#2.(()). J,)/. #)4), B#)# %2#), )#/.#3&, 6#) &.("3 3 #%8/.(3 

3/.<# 3($< E),/$ >3,)2)4) +&%2(3"%: >3,)2)8 +&%2(3" $ (35 #,%+.C3)23@(08, 2 #) 2,./9 

"%" @&9 4)&'C)2, &)*)*.8 3 E),.&.8 Salmo (2"&<6%9 Salmothymus), Parasalmo 3 Oncorhynchus 

5%,%"#.,.( >3,)2)8 +&%2(3" 20#9($#)8 E),/0. 

L) (%:3/ @%((0/, .*&3, "%" B#) @.&%& J. 13(@*.8 (Lindsey, 1962), 7% (%6%&) 

)*()2%(39 >3,)2)4) +&%2(3"% +,3(9#' #)6"$ +.,.*.6.(39 &3(38 @),*%&'()8 +)2.,5()*#3 

#.&% 3 2.,5(.4) ",%9 >3,)2)4) +&%2(3"% (J. U)&'63" 7% (%6%&) )*()2%(39 >3,)2)4) 

+&%2(3"%, +) 2*.8 23@3/)*#3, -,%& ")(.C 6.:$8()4) +)",)2% (% +.,.@(.8 6%*#3 )*()2%(39 

>3,)2)4) +&%2(3"%), #) .4) )#()*3#.&'(%9 @&3(% $ &.(")2 3 #%8/.(.8 +)&$6%.#*9 .=. 

-)&':.8. Y )*#,),0&05 &.(")2 — 2 *,.@(./ 103,6% (*#%(@%,#(). )#"&)(.(3. — 4,1%; n = 

28); $ #$+),0&05 &.(")2 — 98,7% (*#%(@%,#(). )#"&)(.(3. — 5,2%; n = 41); $ *3-3,*")4) 

#%8/.(9 — 100,5% (*#%(@%,#(). )#"&)(.(3. — 6,4%; n = 25). D#()*3#.&'(%9 >. @&3(% 

)*()2%(39 >3,)2)4) +&%2(3"% $ *%5%&3(*")4) #%8/.(9 /()4) /.(':., 6./ $ &.(")2 3 

#%8/.(.8 Hucho — 56,0% (*#%(@%,#(). )#"&)(.(3. — 4,3%; n = 34), +)*")&'"$ .4) 

2($#,.((38 ",%8 4&$-)") 20,.7%(, "%" 3 $ -)&':3(*#2% )*#%&'(05 +,.@*#%23#.&.8 

Salmoninae. T%"3/ )-,%7)/, (%:3 @%((0. +)@#2.,>@%<# ,%(.. 20*"%7%((). /(.(3. 

(G),)E..2%, 1989; Holcik, 1982a,b; Holcik et al., 1988) )- )-)*)-&.(()/ +)&)>.(33 &.(")2 

Brachymystax, @$(%8*")4) 3 *3-3,*")4) #%8/.(.8 Hucho *,.@3 )*#%&'(05 23@)2 &)*)*.205 

,0- +) )#()*3#.&'(0/ ,%7/.,%/ 35 >3,)205 +&%2(3")2. L)@6.,"(./, 6#) *%5%&3(*"38 

#%8/.(' 2 B#$ 4,$++$ (. 25)@3# 3 *-&3>%.#*9 * +,.@*#%23#.&9/3 )*#%&'(05 ,)@)2 &)*)*.205 

,0-, $ ")#),05 @&3(% )*()2%(39 >3,)2)4) +&%2(3"% *)*#%2&9.# 2 *,.@(./ /.(.. 60% )# 

@&3(0 )*()2%(39 %(%&'()4) +&%2(3"%.  
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A #) >. 2,./9, *#)3# )4)2),3#'*9, 6#), 2 *#,)4)/ */0*&., ",$+(08 >3,)2)8 +&%2(3" 

(. 92&9.#*9 $(3"%&'()8 5%,%"#.,3*#3")8 @&9 &)*)*.205 ,0- 2 C.&)/. ;$@9 +) 

/()4)63*&.((0/ E)#)4,%E39/ 3 ,3*$("%/ ,0-, )+$-&3")2%((0/ 2 ,%7&36(05 *2)@"%5 3&3 

),343(%&'(05 ,%-)#%5, /()43. 23@0 *34)205 ,0- 3/.<# *5)@($< E),/$ >3,)2)4) +&%2(3"% 

(*/., (%+,3/., — I),3*)2, 1928; I.,4, 1948), % (.")#),0. 37 (35 )#&36%<#*9 3 @)2)&'() 

-)&':3/ .4) )#()*3#.&'(0/ ,%7/.,)/, (%+,3/., /$"*$( 3&3 63, (I),3*)2, 1928: ,3*. 9; 

I.,4, 1948: ,3*. 198, 199; Lindsey, 1962). Y +)*&.@(35 23@)2 3 ,%*+)&)>.(3. >3,)2)4) 

+&%2(3"% -&37") " #)/$, 6#) (%-&<@%.#*9 $ @$(%8*")4), *3-3,*")4) #%8/.(.8 3 &.(")2: )( 

(%63(%.#*9 +)6#3 (% $,)2(. (%6%&% )*()2%(39 %(%&'()4) +&%2(3"% (+,%"#36.*"3 $ 2*.5 

)*#%&'(05 23@)2 Salmonidae +.,.@(38 ",%8 >3,)2)4) +&%2(3"% ,%*+)&%4%.#*9 (%@ *.,.@3()8 

)*()2%(39 %(%&'()4) +&%2(3"% 3&3 -&3>. " .4) ")(C$). N(#.,.*(), 6#) *,.@3 *34)205 ,0- 

(%3-)&':.. *5)@*#2) * @$(%8*"3/ 3 *3-3,*"3/ #%8/.(9/3, % #%">. &.("%/3 +) E),/., 

)#()*3#.&'(0/ ,%7/.,%/ 3 ,%*+)&)>.(3< >3,)2)4) +&%2(3"% @./)(*#,3,$<# 43-,3@0 

/.>@$ )/$&./ 3 /$"*$()/ 3&3 /.>@$ )/$&./ 3 +0>'9()/ (/$"*$()2%9 3 )/$&.2%9 (.7(%53 

— G,943(, 1933: #%-&. 2, ,3*. 1, 2; G,943(, 1936). 

D032259, N003@=3498739 49EA3 ? B;7;?;6 03233  
?% )*)-.(()*#3 *#,).(39 6.:$8 -)")2)8 &3(33 #%8/.(.8 3 &.(")2 2+.,20. )-,%#3& 

2(3/%(3. J. U)&'63" (Holcik, 1982b; Holcik et. al., 1988). ?% )*()2. %(%&37% /$7.8(05 

")&&."C38 ,0-, *)-,%((05 2 P2,)+. 3 O)(4)&33, B#)# %2#), (%:.&, 6#) ")*#(%9 #,$-"% 

"%(%&% *.8*/)*.(*),()8 *3*#./0 2 6.:$95 -)")2)8 &3(33 $ &.(")2 ()*#,),0&05 — 37 ,." 

O)(4)&33) 3 @2$5 23@)2 #%8/.(.8 (@$(%8*")4) 3 *3-3,*")4)), 2 )#&363. )# 2*.5 )*#%&'(05 

23@)2 &)*)*.205 ,0-, * 2($#,.((.8 *#),)(0 6.:$8 -)&':.8 6%*#'< (. 7%/"($#%. J,)/. 

#)4), J. U)&'63" )#/.6%.# *2).)-,%7($< E),/$ B#35 6.:$8 $ &.(")2 3 #%8/.(.8 2 23@. 

B&&3+#36.*"35, *3&'() 20#9($#05 +&%*#3()" 3 $"%702%.#, 6#) *5)@($< ),4%(37%C3< 6.:$8 

-)")2)8 &3(33 3/.<# 4)&'C0. L)7@(.. +,37(%" «)#",0#08 "%(%& *.*. *3*#./0 2 6.:$95 

-)")2)8 &3(33» 3*+)&'7)2%&*9 "%" )@3( 37 +,37(%")2, *23@.#.&'*#2$<=35 ) 

E3&)4.(.#36.*")8 -&37)*#3 &.(")2 3 #%8/.(.8 (G),)E..2%, 1989; F&$-)")2*"38, 1995). 

!(%&37 *)-*#2.(()4) /%#.,3%&% +)"%7%&, 6#) *#,).(3. 6.:$8 -)")2)8 &3(33 $ 

#$+),0&05 3 )*#,),0&05 &.(")2 3 *3-3,*")4) #%8/.(9 +,%"#36.*"3 3@.(#36(). W#) *>%#0. 

2 @),*)2.(#,%&'()/ (%+,%2&.(33, $7"3. 6.:$8"3, (.*$=3. "%(%& *.8*/)*.(*),()8 *3*#./0, 

)#",02%<=38*9 (%,$>$ #,./9 )#2.,*#39/3, "%" 3 $ 2*.5 )*#%&'(05, 3**&.@)2%((05 (%/3, 



 

 84 

 
 
C)+. 13. C#,).(3. *.8*/)-*.(*),()4) "%(%&% 3 E),/% 6.:$3 -)")2)8 &3(33 $ Brachymystax (% — 
#$+),0&08 &.()" 37 ,. Y**$,3), #%8/.(.8 Hucho (- — H. taimen 37 ,. !,/$), S. malma (2 — ,. 
O%"*3/)2"%), S. leucomaenis (4 — ,. !/4$), P. perryi (@ — ,. !/4$); S. obtusirostris (. — ,. A,&3"%, 
")&&."C39 QN?). eo 3 xo — 25)@(). ((% 2(.:(.8 *#),)(. 6.:$3) 3 205)@(). ((% 2($#,.((.8 *#),)(. 
6.:$3) )#2.,*#39 *.8*/)-*.(*),()4) "%(%&%; exo — )#2.,*#3. "%(%&'C%, )#",02%<=.4)*9 (%,$>$. 

 

&)*)*.205, % #%">. 5%,3$*)205 3 *34)205 ,0-: 2 +.,.@(.8 6%*#3, (% 2(.:(.8 +)2.,5()*#3 

6.:$8 — 25)@(0/; (.*")&'") @%&.. *.,.@3(0 6.:$8, (% 2($#,.((.8 +)2.,5()*#3 — 

205)@(0/; 2-&373 35 "%$@%&'()8 6%*#3 (%,$>$ )#",02%.#*9 #)("38 "%(%&, +)*,.@*#2)/ 

")#),)4) )*()2()8 "%(%& -)")2)8 &3(33 *))-=%.#*9 * 2(.:(.8 *,.@)8 (,3*. 13). T%"3/ 

)-,%7)/, +)&$6.((0. (%/3 @%((0. (. +)@#2.,>@%<# (%&3639 $ &.(")2 3 #%8/.(.8 )#",0#)4) 

* 2($#,.((.8 +)2.,5()*#3 6.:$8 "%(%&% -)")2)8 &3(33. G.&) 2 #)/, 6#) *#.("3 B#)4) 

")*#()4) "%(%&% )6.(' #)("3.. A@)-%2)", 6.:$3 -)")2)8 &3(33 $ &.(")2 3 #%8/.(.8 

+)4,$>.(0 4&$-)") 2 ")>$ 3 * #,$@)/ +)@@%<#*9 +,.+%,3,)2".. L)B#)/$, *"),.. 2*.4), +,3 

372&.6.(33 6.:$8 37 E3"*3,)2%((05 B"7./+&9,)2 ,0- *#.("3 "%(%&)2 -0&3 ,%7,$:.(0, 6#) 

3 22.&) 2 7%-&$>@.(3. J. U)&'63"%. D #)/, 6#) B#)# 3**&.@)2%#.&' 3/.& (.@)*#%#)6() 

+,.@*#%23#.&'(08 /%#.,3%& 3 (. 2+)&(. ,%7)-,%&*9 * $*#,)8*#2)/ 6.:$8 -)")2)8 &3(33 $ 

3**&.@)2%((05 3/ 23@)2 &)*)*.205 ,0-, ",)/. (.)@())-,%7()8 ),3.(#%C33 6.:$8 (% 

+,3&%4%./05 E)#)4,%E395 (Holcik, 1982b: fig. 2 — $ 2#),)8 +) *6.#$ 6.:$8"3 +.,.@(38 

")(.C )-,%=.( 2(37, 2 #) 2,./9 "%" $ )*#%&'(05 #,.5 — 22.,5), *23@.#.&'*#2$<# #%">. 35 
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)6.(' *5./%#36(0. ,3*$("3, (% ")#),05 ")*#(0. #,$-"3, (.*$=3. "%(%& *.8*/)*.(*),()8 

*3*#./0, 37)-,%>.(0 &3:' * @2$/9 )#2.,*#39/3 (25)@(0/ 3 205)@(0/). ;)2.,:.(() 

(.+)(9#(), "%"3/ )-,%7)/ $ ,0- * #%"3/ $*#,)8*#2)/ *.8*/)*.(*),()4) "%(%&% /)>.# 

E$("C3)(3,)2%#' -)")2%9 &3(39, +)*")&'"$ +,3 #%")/ *#,).(33 6.:$8 *))-=.(3. "%(%&% 

*.8*/)*.(*),()8 *3*#./0 * 2(.:(.8 *,.@)8 (.2)7/)>(), #%" "%" 6.:$3 -)")2)8 &3(33 

+.,.",02%<#*9 *2)3/3 ")(C%/3: 205)@(). )#2.,*#3. "%(%&% (% +.,2)8 6.:$8". 

,%*+)&%4%.#*9 (.+)*,.@*#2.(() (%@ .4) 25)@(0/ )#2.,*#3./ (% +)*&.@$<=.8 6.:$8". 3 #. @.  

X),/% 6.:$8 2 -)")2)8 &3(33 *%5%&3(*")4) #%8/.(9 *"),.. +,9/)$4)&'(%9, (.>.&3 

)2%&'(%9; #,$-"% "%(%&% *.*. *3*#./0 *,%2(3#.&'() $7"%9 ($"&%@02%.#*9 3-4 ,%7% 2 :3,3(. 

6.:$3); ")(C.(#,36.*"3. ")&'C% *")+&.(39 *"&.,3#)2 (% -)")205 &)+%*#95 — 

/()4)63*&.((0 3 5),):) 20,%>.(0 ()(3 7%/.#(0 #%">. $ &.(")2 3 *3-3,*")4) #%8/.(9, % $ 

4)&'C)2 +,)92&9<#*9 )6.(' *&%-)). A C.&)/, +) *#,).(3< 6.:$8 -)")2)8 &3(33 *%5%&3(*"38 

#%8/.(' 7%/.#() )#&36%.#*9 )# &.(")2, #%8/.(.8 Hucho 3 4)&'C)2 3 *-&3>%.#*9 * 

+,.@*#%23#.&9/3 )*#%&'(05 ,)@)2 &)*)*.205 ,0- (Salmo, Parasalmo 3 Oncorhynchus), 

)-&%@%<=35 -)&.. +,3/3#32(0/ *#,).(3./ 6.:$8 -)")2)8 &3(33 ("%(%& -)")2)8 &3(33 — 

$7"38, -)")20. &)+%*#3 — 5),):) 20,%>.(0 3 (.*$# 9*() ,%7&363/0. ")(C.(#,36.*"3. 

")&'C%). H%(.. " #)/$ >. 202)@$ +,3:.& O. J. F&$-)")2*"38 (1995). A *2973 * B#3/, 

$"%7%(3. H. ;#3,&3 3 G>. ;/3#% (Stearley, Smith, 1993) )- )@3(%")2)8 E),/. 6.:$8 -)")2)8 

&3(33 $ *%5%&3(*")4) 3 @$(%8*")4) #%8/.(.8 *&.@$.# +,37(%#' ):3-)6(0/. J,)/. 4)&'C)2, 

&.(")2, @$(%8*")4) 3 *%5%&3(*")4) #%8/.(.8, B&&3+#36.*"$< E),/$ 6.:$8 H. ;#3,&3 3 G>. 

;/3# )-(%,$>3&3 3 $ E),.&3 Salmo (Salmothymus) obtusirostris (@&9 -&37")8 " B#)/$ 23@$ 

)5,3@*")8 E),.&3 Salmothymus ohridanus %2#),0 $"%702%<# )-06($< E),/$ 6.:$3). 

?%:3/3 @%((0/3 B#) 7%"&<6.(3. #%">. (. +)@#2.,>@%.#*9. N**&.@)2%(3. )-,%7C)2 B#35 

-%&"%(*"35 E),.&.8, 5,%(9=35*9 2 Q))&)436.*")/ 3(*#3#$#. H!?, +)"%7%&), 6#) E),/% 

6.:$8 -)")2)8 &3(33 $ S. obtusirostris 3 S. ohridanus )@3(%")2% 3 +,3(C3+3%&'() (36./ (. 

)#&36%.#*9 )# #)8, 6#) (%-&<@%.#*9 $ @,$435 &)*)*.8 3 E),.&.8 (Salmo, Parasalmo 3 

Oncorhynchus), % #%">. $ *%5%&3(*")4) #%8/.(9 (*/. ,3*. 13-.).  

D#()*3#.&'() +)@/.6.(()4) J. U)&'63")/ (1982b) *5)@*#2% &.(")2 3 #%8/.(.8 * 

4)&'C%/3 Salvelinus +) E),/. 6.:$8 -)")2)8 &3(33 (.)-5)@3/) )#/.#3#' *&.@$<=... A 

C.&)/, *#,).(3. 6.:$8 -)")2)8 &3(33 $ 4)&'C)2 2) /()4)/ (%+)/3(%.# .. *#,).(3. $ &.(")2 

3 #%8/.(.8. D@(%") *,%2(.(3. )-(%,$>32%.# ,9@ *$=.*#2.((05 )#&3638: )-=3. ,%7/.,0 

B#35 6.:$8 $ 4)&'C)2 7%/.#() /.(':. (+,3 #)8 >. :3,3(. @&3(% 6.:$8 -)")2)8 &3(33 $ 

4)&'C)2 +,3/.,() 2 +)&#),% ,%7% /.(':.); +&)=%@', 7%(3/%./%9 "%(%&)/, $ 4)&'C)2 

7(%63#.&'() -)&':., #%", 6#) +&)*"3. -)")20. &)+%*#3 6.:$." 2 7(%63#.&'()8 /.,. 

,.@$C3,)2%(0, 3 E),/% 6.:$8 -)")2)8 &3(33 @.8*#23#.&'() +,3-&3>%.#*9 " #,$-")23@()8; 
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*))-=%<=..*9 * 2(.:(.8 *,.@)8 )#2.#2&.(3. "%(%&% -)")2)8 &3(33 $ 4)&'C)2 -)&.. 

"),)#")., #%" "%" 205)@(). )#2.,*#3. "%(%&% */.=.() 2 "%$@%&'()/ (%+,%2&.(33. W#3 

)#&3639 +)72)&9<# 4)2),3#' ) 2#),36()/ *5)@*#2. &.(")2 3 #%8/.(.8 Hucho, * )@()8 

*#),)(0, 3 4)&'C)2, * @,$4)8, +) B#)8 5%,%"#.,3*#3".. 

;2)8*#2.((0. &.("%/, #%8/.(9/ Hucho 3 4)&'C)20/ ,0-%/ #,$-")23@(0. 6.:$3 

-)")2)8 &3(33 (.*)/(.(() 92&9<#*9 +,)@23($#)8 5%,%"#.,3*#3")8, +)*")&'"$ $ 2*.5 

)*#%&'(05 23@)2 &)*)*.205 (2"&<6%9 *%5%&3(*")4) #%8/.(9), % #%">. $ *34)205 3 

5%,3$*)205 ,0- 6.:$3 -)")2)8 &3(33 — )",$4&0., * /()4)63*&.((0/3, )#6.#&32) 

20,%>.((0/3 *"&.,3#%/3. A@)-%2)", +,.@*#%23#.&3 B#35 #,.5 ,)@)2 20@.&9<#*9 (. #)&'") 

*2).)-,%7()8 E),/)8 6.:$8 -)")2)8 &3(33, () 3 )#&36%<#*9 @,$43/, @)+)&(3#.&'(0/ 

*2)8*#2)/ 35 6.:$8()4) +)",)2% — 63*&) 6.:$8 2 -)")2)8 &3(33 $ (35 (% (.*")&'") 

@.*9#")2 :#$" /.(':. 63*&% 6.:$8 2 *)*.@(35 ,9@%5, (. (.*$=35 "%(%& *.8*/)*.(*),()8 

*3*#./0. ;&.@$.# )*)-) )4)2),3#' #), 6#) J. U)&'63" +)&%4%&, 6#) B#)# +,37(%" 5%,%"#.,.( 

#)&'") @&9 &.(")2 3 #%8/.(.8 (Holcik, 1982b: #%-&. 4). D@(%") 7%@)&4) @) +)92&.(39 .4) 

,%-)#0 -0&) 372.*#(), 6#) @%((). ,%7&363. 2 63*&. 6.:$8 2 -)")2)8 &3(33 3 *)*.@(35 

+,)@)&'(05 ,9@%5, ",)/. 20:.$"%7%((05 23@)2, *2)8*#2.(() 4)&'C%/ 2 C.&)/, % #%">. 

&)*)*< J&%,"% 3 4),-$:. (I.,4, 1948; Stokell, 1951; Morton, Miller, 1954 3 @,.). Y 

-)&':3(*#2% >. )*#%&'(05 23@)2 &)*)*.205 ,0-, 2"&<6%9 *%5%&3(*")4) #%8/.(9, 63*&) 

6.:$8 2 -)")2)8 &3(33 3 63*&) 6.:$8 2 *)*.@(35 ,9@%5, (. (.*$=35 "%(%& *.8*/)*.(*),()8 

*3*#./0, *$=.*#2.(() (. )#&36%.#*9.  

?.")#),0. 37 ,%(.. +,.@&)>.((05 @&9 4,$++0 ,)@)2 Brachymystax—Hucho 

*3(%+)/),E38 (%:3/3 @%((0/3 (. +)@#2.,>@%<#*9.  

7)")8"(9 ,1+,:1,$ 2)$$)&).,;, <+4=% 

L) @%((0/ O.J. F&$-)")2*")4) (1995), $ &.(")2 Brachymystax 3 #%8/.(.8 Hucho 

/."".&.2 5,9= — «@2$,)438», 2 #) 2,./9 "%" $ 2*.5 )*#%&'(05 +,.@*#%23#.&.8 &)*)*.205 

,0- — «)@(),)438». L) /(.(3< B#)4) 3**&.@)2%#.&9, «@2$,)438» /."".&.2 5,9= 92&9.#*9 

E3&)4.(.#36.*"3 +,)@23($#)8 (%+)/),E()8) 5%,%"#.,3*#3")8 3, (%,9@$ * @,$43/3 

+,37(%"%/3, 20@.&9.# ,)@0 Brachymystax 3 Hucho 2 )#@.&'($< 4,$++3,)2"$.  

N7$6.(3. *)-*#2.(()4) /%#.,3%&% +) &)*)*.20/ ,0-%/ $-.@3&) (%* 2 #)/, 6#) 

«@2$,)438» /."".&.2 5,9= &.(")2 Brachymystax 3 #%8/.(.8 Hucho .*#' (. 6#) 3()., "%" 

/."".&.2 5,9= * 2.(.6(0/ )#,)*#")/ 2 .4) )*()2%(33 (,3*. 14). A.(.6(08 )#,)*#)" 

/."".&.2% 5,9=% )-(%,$>.( (%/3 (. #)&'") $ 20:.$"%7%((05 +,.@*#%23#.&.8 Salmoninae, 

() 3 $ 2*.5 +,)*/)#,.((05 23@)2 5%,3$*)2 ,)@% Thymallus, % #%">. $ /()435 +,.@*#%23#.&.8 

*34)205 ,0- ,)@)2 Coregonus (C. autumnalis migratorius, C. lavaretus ludoga, C. l. pidschian, 

C. nasus, C. peled) 3 Prosopium (P. coulteri, P. cylindraceum). 
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A #) >. 2,./9, #%" >. "%" 3 $ -)&':3(*#2% +,.@*#%23#.&.8 Salmoninae (23@0 ,)@)2 

Oncorhynchus, Parasalmo, Salmo, Salmothymus, Salvelinus), $ (.")#),05 +,.@*#%23#.&.8 ,)@% 

Coregonus (C. lavaretus baicalensis, C. l. pallasi, C. muksun, C. ussuriensis, % #%">. $ 6%*#3 

)*)-.8 C. nasus) 3 23@)2 ,)@% Stenodus 2.(.6(08 )#,)*#)" (%/3 )-(%,$>.( (. -0&.  

 

 
 
C)+. 14. A.(.6(08 )#,)*#)" (cm) O."".&.2)4) 5,9=% $ H. taimen (%), #$+),0&)4) &.("% (-), P. perryi 
(2 — ,.@$C3,)2%(), Thymallus grubii (4) 3 Coregonus autumnalis migratorius (@) 

 

A *2973 * :3,)"3/ ,%*+,)*#,%(.(3./ 2.(.6()4) )#,)*#"% /."".&.2)4) 5,9=% *,.@3 

+,.@*#%23#.&.8 ,%7&36(05 #%"*)()2 Salmonidae /)>() $#2.,>@%#', 6#) .4) )#*$#*#23. 

@)&>() *63#%#'*9 +,)@23($#)8, % (. 3*5)@()8, "%" B#) +)&%4%& O.J. F&$-)")2*"38 (1995), 

5%,%"#.,3*#3")8. A +)&'7$ B#)4) *23@.#.&'*#2$<# 3 )(#)4.(.#36.*"3. @%((0.. L) (%:3/ 

(%-&<@.(39/, $ *.4)&.#")2 *%5%&3(*")4) #%8/.(9 (@&3()8 5-6 */), "%" +,%23&), *)5,%(9.#*9 

@)2)&'() 5),):) 20,%>.((08 2.(.6(08 )#,)*#)" /."".&.2% 5,9=%. Y 27,)*&05 >. ,0-, 

5)#9 2.,5(38 +%7$5 articulare*, 2 (),/. 2/.=%<=38 )*()2%(3. @%(()4) )#,)*#"%, &.4") 

                                                
* ?3>(99 6.&<*#' Teleostei *)*#)3# 37 *&.@$<=35 B&./.(#)2 (Jollie, 1986): /."".&.2% 5,9=%, ")>()4) 
+,)3*5)>@.(39 7$-()8 (dentale) 3 $4&)2)8 (angulare) ")*#.8, B(@)5)(@,%&'(05 *)6&.()2)8 ")*#3 
(articulare) 3 retroarticulare, % #%">. &.>%=.8 (% +)2.,5()*#3 /."".&.2% 5,9=% /."".&.2)8 ")*#3 
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3@.(#3E3C3,$./, *)-*#2.(() 2.(.6(08 )#,)*#)" &3-) $/.(':.( 2 ,%7/.,%5, &3-) 2))-=. 

)#*$#*#2$.#. J,)/. #)4), 7%6%#)" 2.(.6()4) )#,)*#"% /."".&.2)4) 5,9=% -0& )-(%,$>.( $ 

/)&)@3 "$/>3 Salmo trutta @&3()8 1,6-5,5 */ (Francillon, 1974: fig. 2, 5, 7, 15). Y -)&.. 

",$+(05 >. )*)-.8 B#)4) 23@% 2.(.6(08 )#,)*#)" )#*$#*#2)2%& (Francillon, 1974: fig. 19, 20, 

21; Francillon, 1977: fig. 9). Y 3**&.@)2%((05 (%/3 *.4)&.#")2 4)&'C)2, #35))".%(*"35 

&)*)*.8 3 E),.&.8 *&.@0 +,3*$#*#239 $ (35 2.(.6()4) )#,)*#"% (. )-(%,$>.(0. ?. 

)-(%,$>3& @%(()8 *#,$"#$,0 3 O. ])&&3 (Jollie, 1984), #=%#.&'() 3**&.@)2%2:38 ,%723#3. 

*".&.#% 2 +)*#(%#%&'()/ )(#)4.(.7. "3>$6% Oncorhynchus kisutsch. Y +,)*/)#,.(()8 (%/3 

/)&)@3 %/$,*")4) 5%,3$*%, &.(")2 3 *3-3,*")4) #%8/.(9 2.(.6(08 )#,)*#)" /."".&.2% 

5,9=% 3/..#*9 +)6#3 2 #%")/ >. 23@., "%" 3 $ 27,)*&05 )*)-.8 B#35 23@)2.  

T%"3/ )-,%7)/, /)>() * @)*#%#)6()8 @)&.8 $2.,.(()*#3 +,.@+)&%4%#', 6#) 2 +,)C.**. 

B2)&<C3)(()4) ,%723#39 2 -)&':3(*#2. )*()2(05 &3(38 &)*)*.205 ,0- 2.(.6(08 )#,)*#)" 

-0& $#.,9( +)&()*#'< (Oncorhynchus, Parasalmo, Salmo, Salmothymus, Salvelinus) 3&3 

6%*#36() (Parahucho). ;$@9 +) 2*./$, )( -0& (.@%2() +)#.,9( 3 $ 6%*#3 23@)2 ,)@% 

Coregonus, % #%">. 3 2 ,)@. Stenodus. 

>+%4 ;,&,.$# :0*+%?12,#/% "%-%/ ") :$,@)"( 

L) @%((0/ O.J. F&$-)")2*")4) (1995), *,.@3 2*.5 )*#%&'(05 +,.@*#%23#.&.8 

Salmoninae #)&'") $ &.(")2 Brachymystax 3 #%8/.(.8 Hucho ",%9 4)&)2"3 *$+,%B#/)3@% 

(%7%@ (. *"):.(0. G.8*#23#.&'(), (%:3 /%#.,3%&0 +)"%702%<#, 6#) $ #%8/.(.8 Hucho 3 

&.(")2 Brachymystax -)")20. 20,)*#0 (&)+%*#3) 4)&)2"3 *$+,%B#/)3@% 6%=. 2*.4) 

+)+.,.6() ),3.(#3,)2%(0. T./ (. /.(.. ($>() 7%/.#3#', 6#) 3()4@% $ 6%*#3 )*)-.8 &.(")2 

)(3 /)4$# -0#' (.*")&'") */.=.(0 (%7%@. D@(%") ",%9 4)&)2"3 *$+,%B#/)3@%, 20*#$+%<=3. 

+)@ +,9/0/ $4&)/ " .4) +,)@)&'()8 )*3, 2*#,.6%<#*9 #%">. 3 $ (.")#),05 23@)2 4)&'C)2 

Salvelinus (F&$-)")2*"38, 1995: ,3*. 4.20; Cavender, 1980: fig. 7). A@)-%2)", ",%9 4)&)2"3 

*$+,%B#/)3@% (. *"):.(0 (%7%@ (. #)&'") $ #%8/.(.8 Hucho 3 &.(")2 Brachymystax, () 3 $ 

5%,3$*)2 ,)@% Thymallus (H$**"35, Q3()2'.2, 1977: ,3*. 2; T$4%,3(%, 1981: ,3*. 6-7; Norden, 

1961: Pl. 4; Cavender, 1980: fig. 6; *)-*#2.((0. @%((0.) 3 (.")#),05 23@)2 *34)205 ,0- 

(Norden, 1961: Pl. 11, Pl. 12; Cavender, 1980: fig. 6). T%"3/ )-,%7)/, *)4&%*() ",3#.,3< 

2(.:(.8 4,$++0, +,)@23($#0/ *)*#)9(3./ B#)8 5%,%"#.,3*#3"3 (+)&)>.(3. ",%.2 4)&)2"3 

*$+,%B#/)3@%) @)&>() *63#%#'*9 #), ")#),). (%-&<@%.#*9 $ -)&':3(*#2% +,.@*#%23#.&.8 

Salmoninae (",%9 4)&)2"3 *$+,%B#/)3@% *"):.(0 (%7%@). I)&.. #)4), $ /)&)@3 *%5%&3(*")4) 

#%8/.(9 3 4)&'C)2 (H)/%()2, 1985: ,3*. 6; Alekseyev, Power, 1995: fig. 1; *)-*#2.((0. 

@%((0.) -)")20. 20,)*#0 4)&)2"3 *$+,%B#/)3@% #%">. +)+.,.6() ),3.(#3,)2%(0. ; 

                                                                                                                                                            
(coronomeckelian). Y 2*.5 B2#.&.)*#.8 (2"&<6%9 3 2*.5 Salmonidae) angulare *&3#) * articulare, % 
retroarticulare *)5,%(9.# (.7%23*3/). *)*#)9(3.. 
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2)7,%*#)/ ",%9 4)&)2"3 *$+,%B#/)3@% $ B#35 23@)2 */.=%<#*9 (%7%@. T%"3/ )-,%7)/, 3 +) 

)(#)4.(.#36.*")/$ ",3#.,3< )+,.@.&.(39 +)&9,()*#3 +,37(%")2 #) *)*#)9(3., ")#),). 

(%-&<@%.#*9 $ &.(")2 3 #%8/.(.8 Hucho, (. /)>.# -0#' +,37(%() +,)@23($#0/.  

7(:,$#9 ;+)A)"' "% .)+<")8)&B:1",9 $,:1# (maxillare) 

L) @%((0/ O.J. F&$-)")2*")4) (1995), &.(")2 Brachymystax 3 #%8/.(.8 Hucho )# 

2*.5 )*#%&'(05 +,.@*#%23#.&.8 Salmoninae )#&36%.# 20*)"38 4,.-.(' (% maxillare. 

L)*")&'"$ +,3 B#)/ ,%*:3E,)2"3, 6#) #%"). 20*)"38 4,.-.(', @%() (. -0&), #) #,$@() 

+)(9#', 6#) +)@ B#3/ +)@,%7$/.2%.#*9. ?3"%"35 $(3"%&'(05 )*)-.(()*#.8 2 *#,).(33 

2.,5(.6.&<*#()8 ")*#3 $ &.(")2 Brachymystax 3 #%8/.(.8 Hucho (%/3 (. (%8@.(). 

?%+,)#32, +) (%:3/ (%-&<@.(39/, #%8/.(3 Hucho 3 Parahucho 3/.<# )6.(' *5)@($< E),/$ 

B#)8 ")*#3, )6.(' -&37"$< " #)8, 6#) 3/..#*9, " +,3/.,$, $ 23@)2 Salmo. T%"3/ )-,%7)/, /0 

(. *63#%./ 2)7/)>(0/ ,%**/%#,32%#' B#$ 5%,%"#.,3*#3"$ 2 "%6.*#2. *3(%+)/),E33 @&9 

4,$++0 ,)@)2 Brachymystax—Hucho. 

J%" $>. -0&) )#/.6.() 20:., +,%2)/.,()*#' 3*+)&'7)2%(39 @2$5 @,$435 +,37(%")2, 

+,.@&)>.((05 O.J. F&$-)")2*"3/ (F&$-)")2*"38, 1995, *. 59-60: -)&.. 10 +), 

*.8*/)*.(*),()8 *3*#./0 (% dentale, "%(%&0 2 6.:$. -)")2)8 &3(33 — )#",0#0.), "%" 

*3(%+)/),E38 @&9 4,$++3,)2"3 Brachymystax—Hucho (%:3/3 @%((0/3 #%">. (. 

+)@#2.,>@%.#*9. 

3.3. G&'&(")&*+02 " 1$3E$#$%")&*+02 5"EE&3&'B"0B"2 
(4,$37#78 " $*(3$37#78 #&'+$. . .$*($)'$: )0*(" "8 
03&0#0 

3.3.1. '#%#,&>#/5)4 $&??#.#%:&):&4  

=%)(&+ &+6#%>&"1/,& 6,@AB (#%51" 
A0@.&.(3. 3 )63*#"% /#G?J 37 +.6.(3 ,0-, .. )-,%-)#"% 15 ,.*#,3"#%7%/3 (#%-&. 11), 

B&."#,)E),.7 3 2092&.(3. +,)@$"#)2 ,%*=.+&.(39 +,)2)@3&3*' #%", "%" )+3*%() ,%(.. (*/. 

,%7@.& 2.1). J%>@08 2%,3%(# ,%*=.+&.(39, +)&$6.((08 2 ,.7$&'#%#. ,%7,.7%(39 /#G?J 

,.*#,3"C3)((0/ E.,/.(#)/, )-)7(%6%&*9 7%4&%2()8 -$"2)8 (A, B, C ...). J%>@%9 )*)-' -0&% 

)-)7(%6.(% /()4)-$"2.((0/ ")@)/, ")#),08 )+3*02%.# .. *)*#%2()8 /3#)5)(@,3%&'(08 

4.()#3+ — 4%+&)#3+, 2 @%&'(.8:./. ;#.+.(' @32.,4.(C33 +)*&.@)2%#.&'()*#.8 /#G?J 

/.>@$ ,%7&36(0/3 4%+&)#3+%/3 (p) ,%**63#02%&%*' +) $,%2(.(3< 20 37 ,%-)#0 ?.9 3 13 

(Nei, Li, 1979), 3*5)@9 37 @)&3 E,%4/.(#)2 /#G?J * )@3(%")2)8 B&."#,)E),.#36.*")8 

+)@23>()*#'<. ;#%(@%,#(0. ):3-"3 )C.()" @3*#%(C38 2063*&9&3*' /.#)@)/ *"&%@()4) 

()>% (jackknife method; Efron, 1982), 4@. @&9 +)&$6.(39 15 +*.2@))C.()" p "%>@08 ,%7 
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$@%&9&3*' @%((0. +) )@()8 37 15 ,.*#,3"#%7 (#. .., @&9 +)&$6.(39 +.,2)8 +*.2@))C.("3 

$@%&9&3*' @%((0. +) +.,2)/$ ,.*#,3"C3)(()/$ E.,/.(#$, @&9 2#),)8 — +) 2#),)/$ 3 #. @.).  

O%#,3C% 4.(.#36.*"35 @3*#%(C38 *&$>3&% )*()2)8 @&9 +)*#,).(39 /.#)@)/ 

-&3>%8:.8 *2973 (neighbor-joined method; Saitou, Nei, 1987; 3*+)&'7)2%&*9 +%".# NTSYS — 

Rohlf, 1993) @.(@,)4,%//0 ,%7&3639 ($"&.)#3@(05 +)*&.@)2%#.&'()*#.8 4%+&)#3+)2 — 

NJ-@.,.2%. L)&$6.((%9 @.(@,)4,%//% ),3.(#3,)2%&%*' )#()*3#.&'() 2(.:(.8 4,$++0 — 

4%+&)#3+%, )-(%,$>.(()4) $ +,.@*#%23#.&9 -&3>%8:.4) " &.("%/ ,)@% Hucho [*3-3,*")4) 

#%8/.(9 Hucho taimen (Pall.)]. W#)# /.#)@ +)*#,).(39 E3&)4.(.#36.*")4) @.,.2% (. #,.-$.# 

+,3(9#39 @)+$=.(39 ) +)*#)9(*#2. *"),)*#3 B2)&<C33 3, "%" +)"%7%&) ")/+'<#.,(). 

/)@.&3,)2%(3., (.*")&'") 6%=., 6./ UPGMA, 4.(.,3,$.# +,%23&'($< #)+)&)43< @.,.2'.2 

(Saitou, Nei, 1987; Nei, 1991). 

Y*#)8632)*#' "&%*#.,37%C33 4%+&)#3+)2 /#G?J )C.(32%&%*' /.#)@)/ -$#*#,B+% 

(Efron, 1982; Felsenstein, 1985). L,)C.@$,%, ,.%&37)2%((%9 2 *,.@. Turbo Pascal 6.0 (Borland 

Int.), 7%"&<6%&%*' 2 *&.@$<=./. L,3 )-,%-)#". /#G?J &.(")2 3 #%8/.(.8 37 15 

,.*#,3"C3)((05 E.,/.(#)2 #)&'") 12 +,)372)@3&3 +)&3/),E(0. 2%,3%(#0 ,%*=.+&.(39, #. 

.. *)@.,>%&3 E3&)4.(.#36.*"$< 3(E),/%C3< (#%-&. 11). L)B#)/$, (1) 37 B#)4) 3*5)@()4) 

(%-),% E.,/.(#)2 +,)372)@3&%*' *&$6%8(%9 20-),"% * 2)72,%=.(3./ 12 ,.*#,3"#%7 

((.")#),0. ,.*#,3"#%70 /)4&3 +)+%*#' 2 20-),"$ -)&.. 6./ )@3( ,%7, @,$43. — /)4&3 (. 

+)+%*#' 2))-=.). G%&.., (2) @&9 B#)4) E3"#32()4) (%-),% E.,/.(#)2 *)*#%2&9&%*' ()2%9 

/%#,3C% +,3*$#*#239-)#*$#*#239 E,%4/.(#)2 /#G?J $ 37(%6%&'() )-(%,$>.((05 

4%+&)#3+)2 — @.*9#3, 2 @%(()/ *&$6%. (*/. #%-&. 11). ?%")(.C, (3), (% )*()2. B#)8 /%#,3C0, 

3*5)@9 37 @)&3 E,%4/.(#)2 * )@3(%")2)8 B&."#,)E),.#36.*")8 +)@23>()*#'<, 

,%*c63#02%&3*' @3*#%(C33 3 *#,)3&)*' NJ-@.,.2) 4%+&)#3+)2. W#%+0 1-3 +)2#),9&3*' 100 

,%7 3, #%"3/ )-,%7)/, 2*.4) -0&) 4.(.,3,)2%() 100 *&$6%8(05 E3"#32(05 /%#,3C (%-),)2 

E,%4/.(#)2, 100 *&$6%8(05 E3"#32(05 /%#,3C 4.(.#36.*"35 @3*#%(C38 3 +)*#,).(), 

*))#2.#*#2.((), 100 NJ-@.,.2'.2. N*+)&'7$9 +%".# NTSYS, +)&$6.((0. @.,.2'9 

)-K.@3(9&3*' +) +,%23&$ +,.3/$=.*#2.(()8 "&%*#.,37%C33 2 )@(), *)4&%*)2%((). @.,.2) 

(majority rule consensus tree) — "%"%9-&3-) 4,$++3,)2"% 4%+&)#3+)2 +,37(%2%&%*'
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/)()E3&.#36()8 #)&'") +,3 $*&)233, 6#) )(% 2)7(3"%&% 2 -)&.. 6./ 50% C3"&)2 -$#*#,B+%. 

G)&9 -$#*#,B+-+)2#),)2, 2 ")#),05 )-,%7)202%&%*' #% 3&3 3(%9 4,$++3,)2"%, +) 

)+,.@.&.(3<, 92&9.#*9 @)2.,3#.&'(0/ $,)2(./ +,3(9#39 43+)#.70 ) .. /)()E3&33 

(Felsenstein, 1985). 

 

H.7$&'#%#0 ,%*=.+&.(39 /#G?J &.(")2 3 #%8/.(.8 ,)@% Hucho ,.*#,3"#%7%/3 @%(0 2 

#%-&. 5. A C.&)/ +,3 3*+)&'7)2%(33 15 E.,/.(#)2 -0&) 2092&.() 9 ,%7&36(05 2%,3%(#)2 

/#G?J 4%+&)#3+)2. A %&&)+%#,36.*"35 +)+$&9C395 #$+),0&)8 E),/0 &.("% )-(%,$>.() 3 

,%7&36(05 4%+&)#3+%: 2 ,."%5 P@3("%, O%"*3/)2"% 3 A%*3&'")2"% — T!1; 2 ,. J,32%9 3 

,."%5 7%&32% L.#,% A.&3")4) — T!2 3 T!3, *))#2.#*#2.((). A($#,3+)+$&9C3)((%9 

37/.(632)*#' /#G?J (. 2092&.(%.  

A )-&%*#3 *3/+%#,33 $ )*#,),0&)8 E),/0 2092&.() 4 ,%7&36(05 4%+&)#3+%: 2 ,. 

!,/$ — D;1-4; 2 20-),". 37 ,. !,*.('.2"% )-(%,$>.() @2% 4%+&)#3+% (D;1, D;4); 2 ,. 

J)/3**%,)2"% 2*. )*#,),0&0. &.("3 3/.&3 )@3( 3 #)# >. 4%+&)#3+ — D;4. A 20-),"%5 

#$+),0&05 &.(")2 37 ,." !,/$ 3 Y**$,3 (%8@.() +) 2 4%+&)#3+% 2 "%>@)8 — T;1-2, % 37 ,." 

T%,/%*$ 3 !,*.('.2"% — )@3( (T;1). Y #%8/.(.8 37 ,." !,/$, Y**$,3 3 !,*.('.2"% 

)-(%,$>.( )@3( .@3(*#2.((08 4%+&)#3+ — T!^.  

A 20-),"%5 37 ,. J)/3**%,)2"% 2 1993, 1995 3 1996 44. $ &.(")2, /),E)&)436.*"3 

)#()*9=35*9 " #$+),0&)8 E),/. (n=26), (%,9@$ * 5%,%"#.,(0/ @&9 #$+),0&05 &.(")2 37 ,." 

!,/$ 3 Y**$,3 4%+&)#3+)/ T;1, -0&3 )-(%,$>.(0 #%">. «6$>3.» 4%+&)#3+0, @) B#)4) 

2*#,.6.((0. #)&'") $ )*#,),0&05 &.(")2 3 #%8/.(9 — D;1 3 T!^ (#%-&. 11). L)-23@3/)/$, 

+,3*$#*#23. 4%+&)#3+% D;1 $ #$+),0&05 &.(")2 *23@.#.&'*#2$.# )- 3/.2:.8 /.*#) 

3(#,)4,.**32()8 43-,3@37%C33 /.>@$ (3/3 3 )*#,),0&0/3 &.("%/3. A *2)< )6.,.@', 

)-(%,$>.(3. 4%+&)#3+% T!^ $ #$+),0&05 &.(")2 4)2),3# ) +,)3*5)@9=.8 2 (%*#)9=.. 

2,./9 43-,3@37%C33 2 B#)8 ,.". /.>@$ #$+),0&0/3 &.("%/3 3 #%8/.(./. ?%/3 +)&$6.() 

+,9/). #)/$ +)@#2.,>@.(3. — 2 1995 4. -0&% )#&)2&.(% )*)-' (*%/.C), ")#),%9 3/.&% T!^-

4.()#3+ /#G?J, () +) ,9@$ /),E)&)436.*"35 +,37(%")2 ()",%*"%; E),/% #.&%, 4)&)20 3 

+&%2(3")2; +)&)>.(3. /.*#% *).@3(.(39 (3>(.8 6.&<*#3 * 6.,.+)/ 3 ",%9 2.,5(.6.&<*#()8 

")*#3 )#()*3#.&'() 7%@(.4) ",%9 4&%7% 3 @,$43/ +)"%7%#.&9/) -0&% +,)/.>$#)6()8 /.>@$ 

&.(")/ 3 #%8/.(./ 3, +) 2*.8 23@3/)*#3, 92&9&%*' 43-,3@)/ F1, 3&3 -B"",)**)/. A B#)8 

*2973, (%5)@"% 4%+&)#3+)2 D;1 $ 3 37 13 #%8/.(.8 37 ,. J)/3**%,)2"% ()*#%&'(0. 10 3/.&3 

4%+&)#3+ T!^; #%-&. 11) /)>.# 3(#.,+,.#3,)2%#'*9 (. #)&'") "%" *&.@*#23. +,):.@:.8 

3(#,)4,.**32()8 43-,3@37%C33 /.>@$ #%8/.(./ 3 )*#,),0&0/3 &.("%/3, () 3, $63#02%9 

20*)"$< @)&< #$+),0&05 &.(")2, 3/.<=35 B#3 4%+&)#3+0, "%" ,.7$&'#%# )+)*,.@)2%(()8 

+.,.@%63 4%+&)#3+% D;1 6.,.7 #$+),0&05 &.(")2. !(%&)436(%9 "%,#3(% -0&% )-(%,$>.(% 
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@&9 20-),"3 #$+),0&05 &.(")2 37 @,$4)8 ,."3 — N&3*#)8, )#()*9=.8*9, "%" 3 ,. 

J)/3**%,)2"%, " -%**.8($ )7. U%("%, 2 ")#),)8 4%+&)#3+0 T;1 3 D;4 (%8@.(0 +,3/.,() 2 

#)8 >. +,)+),C33.  

L%,(0. )C.("3 @3*#%(C38 /.>@$ 4%+&)#3+%/3 3 35 *#%(@%,#(0. ):3-"3 @%(0 2 #%-&. 

12. ;,.@(99 @32.,4.(C39 +)*&.@)2%#.&'()*#.8 (%) /.>@$ ,%7&36(0/3 4%+&)#3+%/3 /#G?J 

2($#,3 #$+),0&)8 E),/0 &.("% (0,78±0,42%; *#%(@%,#(%9 ):3-"% % 2063*&9&%*' /.#)@)/ 

*"&%@()4) ()>%) )"%7%&%*' 2 @2% ,%7% -)&':., 6./ 2($#,3 )*#,),0&)8 E),/0 (0,34±0,48%). 

;,.@(99 @3*#%(C39 /.>@$ 4%+&)#3+%/3 /#G?J #$+),0&)4) &.("% 37 %&&)+%#,36.*"35 

+)+$&9C38 (%=0,90±0,30%) 2 (.*")&'") ,%7 +,.20:%&% #%")2$< $ &.(")2 37 )-&%*#3 

*3/+%#,33 (%=0,17±0,17%). F%+&)#3+0 /#G?J #$+),0&05 3 )*#,),0&05 &.(")2 

@32.,43,)2%&3 2 *,.@(./ +) 2,31% ($"&.)#3@(05 +)73C38. G32.,4.(C39 

+)*&.@)2%#.&'()*#.8 /#G?J &.(")2 3 #%8/.(.8 -0&% (.*")&'") 20:. 3 *)*#%23&% 2 *,.@(./ 

)")&) 3,17% ($"&.)#3@(05 +)73C38. 

T%-&3C% 12. 

!J$1;) 17;*$-')<189 (&/*)3)I (p, 0 %) %$><7 2&,*-'),&%) %'456 (1)>$ <)&2-1&*)), )9 

+'&1<&('18$ -@)";) (08@$ <)&2-1&*)) ) -"A$$ 3)+*- 08=0*$1189 B(&2%$1'-0 (,- <)&2-1&*)) 

F%+&)-
#3+0 

 
T!1 

 
T!2 

 
T!3 

 
T;1 

 
T;2 

 
D;1 

 
D;2 

 
D;3 

 
D;4 

 
T!^ 

T!1 50 0,553 0,312 0,320 0,303 0,600 0,618 0,533 0,670 0,791 
T!2 1,177 51 0,507 0,493 0,500 0,652 0,667 0,782 0,728 1,094 
T!3 0,534 0,982 49 0,376 0,368 0,654 0,671 0,551 0,726 0,848 
T;1 0,718 0,905 0,925 50 0,172 0,651 0,667 0,713 0,652 0,810 
T;2 0,534 1,120 0,733 0,171 49 0,705 0,722 0,651 0,759 0,760 
D;1 1,873 2,815 2,325 2,208 1,979 50 0,170 0,169 0,229 0,807 
D;2 1,931 2,874 2,385 2,267 2,038 0,168 51 0,229 0,274 0,821 
D;3 2,096 2,502 2,567 1,931 2,208 0,168 0,338 51 0,253 0,846 
D;4 1,873 2,815 2,325 2,756 2,507 0,345 0,522 0,522 50 0,915 
T!^ 2,560 3,826 2,874 3,130 2,874 3,130 3,188 3,392 3,546 53 

 

?% @.,.2., +)*#,).(()/ /.#)@)/ -&3>%8:.8 *2973 (% )*()2. /%#,3C0 @3*#%(C38, 

4%+&)#3+0 /#G?J &.(")2 4,$++3,$<#*9 2 @2% )*()2(05 "&%*#.,% (,3*. 15-%), )@3( 37 

")#),05 )-,%7$<# 4%+&)#3+0 T!1-3 3 T;1-2 #$+),0&05 &.(")2, % @,$4)8, -)&.. 

")/+%"#(08, *E),/3,)2%( 4%+&)#3+%/3 D;1-4 )*#,),0&05 &.(")2. F%+&)#3+ T!1 &.(")2 37 

,." 2)*#)6()4) +)-.,.>'9 L,3/),'9 7%(3/%.# 2(.:(<< +)73C3< +) )#():.(3< " "&%*#.,$, 

)-,%7)2%(()/$ @2$/9 +%,%/3 )*#%&'(05 4%+&)#3+)2 #$+),0&05 &.(")2 37 -&37&.>%=35 ,." 

7%&32% L.#,% A.&3")4) 3 ,. J,32%9 (T!2-3), % #%" >. 37 -%**.8(% ,. Y**$,3 (T;1-2). 

F%+&)#3+ D;4, +,.)-&%@%<=38 2 20-),"%5 )*#,),0&05 &.(")2 37 J)/3**%,)2"3 3 

!,*.('.2"3, 7%(3/%.# 2(.:(<<, +) )#():.(3< " @,$43/ 4%+&)#3+%/ )*#,),0&05 &.(")2, 

+)73C3<. D*#%&'(0. 4%+&)#3+0 )*#,),0&05 &.(")2 (D;1-3) )-,%7$<# @,$4)8 "&%*#.,.  
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C)+. 15. NJ-@.,.2) (-) 4%+&)#3+)2 /#G?J &.(")2 3 35 *)4&%*)2%((). @.,.2) (B), +)&$6.((). 2 
,.7$&'#%#. -$#*#,B+-%(%&37% (C3E,0 2 )*()2%(33 "&%*#.,)2 - @)&9 -$#*#,B+-+)2#),)2, 2 ")#),05 
)-,%7)202%&%*' @%((%9 4,$++3,)2"%) 

 

I$#*#,B+-%(%&37 (% @)*#%#)6() 20*)")/ $,)2(. 7(%63/)*#3 +)@#2.,@3& 

*$=.*#2)2%(3. @2$5 )*()2(05 4,$++3,)2)" 4%+&)#3+)2 /#G?J &.(")2 (T!1-3,T;1-2; 3 D;1-

4), * )@()8 *#),)(0, 3 +,)@./)(*#,3,)2%& (37"$< $*#)8632)*#' @.#%&.8 2.#2&.(38 2($#,3 

"%>@)8 37 (35, * @,$4)8 (,3*. 15--). T%", .*&3 4%+&)#3+ T!1 2 -)&':3(*#2. *&$6%.2 (2 58 37 

100 C3"&)2) 7%(3/%& #%"$< >., 2(.:(<< )#()*3#.&'() )*#%&'(05 4%+&)#3+)2 /#G?J 

#$+),0&05 &.(")2, +)73C3<, #) @&9 4%+&)#3+)2 T!2-3 3 T;1-2 )"%7%&%*' -)&.. 2.,)9#(% 
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#,35)#)/39, 2"&<6%<=%9 #,3 4,$++0: T!2; T!3 3 T;1-2. J&%*#., D;1-D;3 4%+&)#3+)2 

)*#,),0&05 &.(")2 )-,%7)202%&*9 2 /.(.. 6./ 50% -$#*#,B+-+)2#),)2, % 4%+&)#3+ D;2 2 

-)&':3(*#2. C3"&)2 -$#*#,B+% (2 55 37 100) 7%(3/%& 2(.:(.. +) )#():.(3< " )*#%&'(0/ 

4%+&)#3+%/ )*#,),0&05 &.(")2 +)&)>.(3.. 

L) #3+$ "&)(%&'(05 &3(38 /#G?J, )-(%,$>.((05 2 20-),"%5 #$+),0&05 &.(")2 37 

,." L,3/),'9, 37$6.((0. &)"%&'()*#3 ,%7@.&9<#*9 (% 6.#0,. 4,$++0: (1) -%**.8(0 ,." 

Y**$,3 3 !(<8; (2) ,."3 2)*#)6()4) +)-.,.>'9 L,3/),'9; (3) ,. J,32%9 (+,3#)" ,. J3.2"%) 3 

(4) ,."3 7%&32% L.#,% A.&3")4) (#%-&. 11). P*&3 4,$++$ */.>(05 &)"%&'(05 +)+$&9C38 

&.(")2 ,%7(05 3&3 )@()8 3 #)8 >. ,.6()8 *3*#./0, )-K.@3(.((05 2 (%*#)9=./ 3&3 2 

(.@%2(./ +,):&)/ 7(%63#.&'(0/ +)#)")/ 4.()2 3 )#&36(05 +) 4.(.#36.*")/$ *)*#%2$ )# 

@,$435 +)@)-(05 4,$++ +)+$&9C38, )-)7(%63#' #.,/3()/ +)+$&9C3)((%9 4,$++3,)2"%, 3&3 

+&./9 (natio), #) /)>() *63#%#', 6#) B#3 6.#0,. 4,$++0 &)"%&'()*#.8 (%*.&9<# )#@.&'(0. 

+&./.(% #$+),0&05 &.(")2 — $**$,38*")., 2)*#)6()- 3 <>()+,3/),*")., % #%">. "3.2*").. 

A *2)< )6.,.@', 2($#,3 $**$,38*")4) +&./.(3 #$+),0&05 &.(")2 /)>() 20@.&3#' @2. 

4,$++0 +)+$&9C38: *)-*#2.(() $**$,38*"$< 3 5%("%8*"$<. A )-.35 37 (35 +) 63*&.(()*#3 

+,.)-&%@%.# 4%+&)#3+ T;1. D@(%"), .*&3 @&9 +.,2)8 4,$++0 )#/.6.( .=. 4%+&)#3+ T;2, #) 

2) 2#),)8 7(%63#.&'($< @)&< *)*#%2&9.# «6$>)8» 4%+&)#3+ D;1. L) 2*.8 23@3/)*#3, /.>@$ 

+)+$&9C39/3 #$+),0&05 &.(")2 37 ,." -%**.8(% )7. U%("3 3 +,3#)")2 Y**$,3 @)*#%#)6() 

@)&4). 2,./9 +)@@.,>32%.#*9 (.")#),%9 *#.+.(' 37)&9C33. G&9 #$+),0&05 &.(")2 37 ,." 

-%**.8(% \+)(*")4) /),9 +,)372.*#3 -)&.. @,)-(). ,%7@.&.(3. 37$6.((05 &)"%&'()*#.8 (. 

$@%.#*9 223@$ )#*$#*#239 "%")8 -0 #) (3 -0&) 2($#,3+)+$&9C3)(()8 37/.(632)*#3. 

D*#,),0&0. &.("3 37 -%**.8(% )7. U%("%, 2 )#&363. )# #$+),0&05 &.(")2 37 B#)4) -%**.8(%, 

+) (%-),$ 4%+&)#3+)2 /#G?J /%&) )#&36%<#*9 )# )*#,),0&05 &.(")2 37 ,. !,*.('.2"%. A 

)-.35 B#35 20-),"%5 63*&.(() @)/3(3,$.# 4%+&)#3+ D;4. ;$@9 +) @,$4)/$ 

+,.)-&%@%<=./$ 4%+&)#3+$, )*#,),0&0. &.("3 37 ,. !,/$ +,.@*#%2&9<# *)-)8 )#@.&'($< 

+)+$&9C3<. 

 

=%)(&+ &+6#%>&"1/,& 5).&1,&-1" (#%51" 
;)4&%*() +)&$6.((0/ @%((0/, $ 37$6.((05 &.(")2 37 6.#0,.5 +,3/),*"35 ,." (,3*. 

16) /)>() 20@.&3#' #,3 2%,3%(#% "%,3)#3+)2 (,3*. 17-19). 

1) O.#%C.(#,36.*"35 5,)/)*)/ — 8 +%,, +)*&.@(3. ,%(>3,)2%(0 (% 4 +%,0 ",$+(05 

(M) 3 4 +%,0 /.&"35 (m). ;$-/.#%- (SM) 3 *$-#.&)C.(#,36.*"35 (ST) 5,)/)*)/ — 9 +%,. 

!",)C.(#,36.*"35 5,)/)*)/ (A) — 28 +%,. T%"3/ )-,%7)/, c$//%,(). 63*&) 5,)/)*)/ (2n) 

$ (.4) *)*#%2&9.# 90, % 63*&) 5,)/)*)/(05 +&.6 (NF) ,%2() 124. G%((08 2%,3%(# "%,3)#3+% 
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(M = 8; m = 8; SM+ST = 18; A = 56; 2n = 90; NF = 124) -0& (%8@.( $ #$+),0&05 &.(")2 37 ,." 

!(%('.2"% 3 A%*3&'")2"%.  

 
 
C)+ 16. O.*#% *-),% "%,3)&)436.*")4) /%#.,3%&% )# #$+),0&)4) (a) 3 )*#,),0&)4) (b) &.(")2 2 
L,3/),*")/ ",%.: 1— ,. A%*3&'")2"%; 2 — ,. !(%('.2"%; 3 — ,. !,*.('.2"%; 4 — ,. J)/3**%,)2"%. 
H%7&36()8 :#,35)2")8 +)"%7%() ,%*+,)*#,%(.(3. 3-5 4,$++3,)2)" #$+),0&)4) &.("% 2 ,."%5 
+)-.,.>'9 L,3/),'9, 2092&.((05 +,3 %(%&37. /),E)&)436.*"35 3 4.(.#36.*"35 @%((05. L$("#3, — 
&3(39 2)@),%7@.&% /.>@$ -%**.8()/ ,. Y**$,3 3 -%**.8()/ \+)(*")4) /),9. 

 

2) O.#%C.(#,36.*"35 5,)/)*)/ — 8 +%, (4 +%,0 ",$+(05 3 4 +%,0 /.&"35). ;$-/.#%- 

3 *$-#.&)C.(#,36.*"35 5,)/)*)/ — 7-8 +%,. R3*&) +%, %",)C.(#,36.*"35 5,)/)*)/ — 30-

31. D-=.. 63*&) 5,)/)*)/ (2n) $ B#)4) 2%,3%(#% ,%2() 92, % NF — 122-124. G%((08 2%,3%(# 

(M = 8; m = 8; SM+ST = 14-16; A = 60-62; 2n = 92; NF = 122-124) -0& 7%E3"*3,)2%( $ 

#$+),0&05 &.(")2 37 ,." !,*.('.2"% 3 J)/3**%,)2"%.  

D#/.#3/, 6#) @&9 )@()8, *,%2(3#.&'() ",$+()8 +%,0 *$-/.#%C.(#,3")2 ((% ,3*. 17-19 

)(% +)/.6.(% 72.7@)6")8) 2092&.(% 2%,3%C39 2 @&3(. "),)#"35 +&.6. A *2973 * B#3/, (% 

(.")#),05 /.#%E%7(05 +&%*#3("%5 @%((%9 +%,% 5,)/)*)/ /),E)&)436.*"3 )"%702%&%*' 

2.*'/% *5)@()8 * 5,)/)*)/%/3 37 4,$++0 ",$+(05 /.#%C.(#,3")2 (*/. ,3*. 18, 4@. )(% 

+)/.=.(% 2 )@3( ,9@ * /.#%C.(#,36.*"3/3 5,)/)*)/%/3).  
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C)+. 17. O.#%E%7(%9 +&%*#3("% (%) 3 "%,3)4,%//% (-) #$+),0&)4) &.("% 37 ,. !(%('.2"% 
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C)+. 18. O.#%E%7(%9 +&%*#3("% (%) 3 "%,3)4,%//% (-) #$+),0&)4) &.("% 37 ,. !,*.('.2"% 
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C)+. 19. N7/.(632)*#' @2$+&.635 5,)/)*)/ $ #$+),0&05 (% — ,. !(%('.2"%; - — ,. A%*3&'")2"%; 2n 
= 90; 2, 4 — ,. !,*.('.2"%; 2n = 92) 3 )*#,),0&05 (@ — ,. !,*.('.2"%, . — ,. J)/3**%,)2"%; 2n = 90) 
&.(")2 

 

3) O.#%C.(#,36.*"35 5,)/)*)/ — 8 +%, (4 +%,0 ",$+(05 3 4 +%,0 /.&"35). ;$-/.#%- 

3 *$-#.&)C.(#,36.*"35 5,)/)*)/ — 7 +%,. !",)C.(#,36.*"35 5,)/)*)/ — 30 +%,. 
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;))#2.#*#2.((), $ B#)4) 2%,3%(#%, 2n = 90, % NF = 120. G%((08 2%,3%(# "%,3)#3+% (M = 8; m 

= 8; SM+ST = 14; A = 60; 2n = 90; NF = 120) -0& )-(%,$>.( $ )*#,),0&05 &.(")2 37 ,." 

!,*.('.2"% 3 J)/3**%,)2"%. 

T%"3/ )-,%7)/, "%,3)#3+ #$+),0&05 &.(")2 37 -%**.8(% ,. Y**$,3 20@.&9.#*9 

(%3-)&':3/ 63*&)/ 5,)/)*)/ (2n = 92 +,)#32 2n = 90 $ )*#%&'(05). D#&363#.&'()8 6.,#)8 

"%,3)#3+% #$+),0&05 &.(")2 37 ,." -%**.8(% \+)(*")4) /),9 92&9.#*9 *#%-3&'(). 

+,)92&.(3. *,%2(3#.&'() 20*)")4) 63*&% *$-/.#%- *$-#.&)C.(#,36.*"35 5,)/)*)/ (9 +%, 

+,)#32 7-8 $ )*#%&'(05). A *2)< )6.,.@', "%,3)#3+ )*#,),0&05 &.(")2 /)>() )#&363#' +) 

")/-3(%C33 +,37(%")2. D# "%,3)#3+% #$+),0&05 &.(")2 37 -%**.8(% ,. Y**$,3 )( 

)#&36%.#*9 /.(':3/ 63*&)/ 5,)/)*)/ (2n = 90 +,)#32 2n = 92), % )# #$+),0&05 &.(")2 37 

,." -%**.8(% \+)(*")4) /),9 — /%&0/ 63*&)/ *$-/.#%- 3 *$-#.&)C.(#,36.*"35 5,)/)*)/ 

(7 +%, +,)#32 9 +%, $ +)*&.@(35). A *2973 * B#3/ $ (.4) (%-&<@%.#*9 (%3/.(':.. 63*&) 

5,)/)*)/(05 +&.6 (120 +,)#32 122-124). 

3.3.2. 71.?1(1;&>#/5)4 $&??#.#%:&):&4 

!%#C%&# 61.?1(1;&>#/5&# -.&+%)5&: -.16#.2 ;1(1"2 .2< 
A */.:%((05 20-),"%5 @2$5 E),/ &.(")2 37 -%**.8(% !/$,% @)2)&'() 6%*#) 

)#/.6%<#*9 43-,3@(0. )*)-3 (!&."*..2, 1983; D*3()2 3 @,., 1990; D*3()2, 1993). L)*")&'"$ 

#%"3. )*)-3 )-06() 3/.<# +,)/.>$#)6(0. /.>@$ ,)@3#.&'*"3/3 E),/%/3 5%,%"#.,3*#3"3 

(!&."*..2, 1983), #) 2"&<6.(3. 35 2 %(%&37 /)4&) $/.(':3#' $,)2.(' ,%7&3638 #$+),0&05 3 

)*#,),0&05 &.(")2. G&9 #)4), 6#)-0 20923#' +)@)-(05 )*)-.8 2 (%:35 20-),"%5 37 )-&%*#3 

*3/+%#,36.*")4) )-3#%(39 @2$5 E),/ &.(")2, -0& +,)2.@.( %(%&37 +) /.#)@$ 4&%2(05 

")/+)(.(#. G%((08 /.#)@, +$#./ 7%/.(0 3*5)@(05 +,37(%")2 35 &3(.8(0/3 ")/-3(%C39/3, 

2) /()435 *&$6%95 +)72)&9.# -)&.. 6.#"), 6./ +,3 *,%2(.(33 +) )#@.&'(0/ +,37(%"%/, 

,%7@.&3#' )-K."#0 3**&.@)2%(39 (2 @%(()/ *&$6%. —)*)-.8 &.(")2) (% )@(),)@(0. 4,$++0 

3 * $*+.5)/ 3*+)&'7)2%&*9 ,%(.. @&9 2092&.(39 43-,3@(05 B"7./+&9,)2 ,0- (Neff, Smith, 

1979). H.7$&'#%#0 %(%&37% 4&%2(05 ")/+)(.(# "),,.&9C3)(()8 /%#,3C0 +)&()4) (%-),% 

(.#,%(*E),/3,)2%((05 +,37(%")2 (18) )-K.@3(.(()8 20-),"3 &.(")2 +,.@*#%2&.(0 (% ,3*. 

20. L.,2%9 ")/+)(.(#% 2"&<6%&% 2 *.-9 +)@%2&9<=$< 6%*#' )-=.8 2%,3%C33 — 98%. 

L)*")&'"$ 2*. +,37(%"3 3/.&3 20*)"3. 3, )@()2,./.((), *5)@(0. +) 2.&363(. E%"#),(0. 

(%4,$7"3 (% +.,2$< ")/+)(.(#$ ()# 0,96 @) 0,99), #) .. /)>() 3(#.,+,.#3,)2%#' "%" 

")/+)(.(#$, )#,%>%<=$< )-=38 ,%7/., 37$6.((05 )*)-.8.  

?%3-)&':38 2"&%@ 2) 2#),$< ")/+)(.(#$ (1% )-=.8 @3*+.,*33) 2()*3&3 +,37(%"3 
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C)+. 20. H%*+,.@.&.(3. )-K.@3(.(()8 20-),"3 &.(")2 (a 3 c — )*)-3 )*#,),0&05 3 #$+),0&05 
&.(")2, *))#2.#*#2.(()) 2 +,)*#,%(*#2. @2$5 +.,205 4&%2(05 ")/+)(.(# (FJ1 3 FJ2) @&9 18 
+,)/.,)2 4)&)20 ,0-. A C.&95 (%4&9@()*#3 ,%*+,.@.&.(3. @%() ,%7@.&'() +) ,.43)(%/ (!H — ,. 
!,/$; Y;; — ,."3 Y**$,3, N723&3("%, !(#)()2"%, !,*.('.2"% 3 ,. T%,/%*$; U!? — ,."3 
J)/3**%,)2"% 3 N&3*#%9; AD; — ,."3 ;%/%,4%, P@3("%, O%"*3/)2"% 3 A%*3&'")2"%; JH — ,. 
J,32%9; OH — )7. O%,"%")&'; LAP — ,."3 !&."*..2"%, ;#."&9($5%, ?.>3("%, !(%('.2"% 3 L)8/%).  

 

V1_9, V1_8, V8_9 (B#3 +,37(%"3 3/.&3 )#,3C%#.&'(0. +) 7(%"$ (%4,$7"3 — )# -0,12 @) -0,23) 

3 V6_5, V4_7, V2_4, V7_5 (+,37(%"3 * +)&)>3#.&'(0/3 (%4,$7"%/3 — )# 0,08 @) 0,13). 

T%"3/ )-,%7)/, 2#),%9 4&%2(%9 ")/+)(.(#% )#,%>%.# E),/$ 4)&)20 &.(")2 2 23@. ")(#,%*#%, 

* )@()8 *#),)(0, @&3(0 ,0&%, % * @,$4)8 — E),/0 7%4&%7(36()8 )-&%*#3 4)&)20 3 @&3(0 

(3>(.8 6.&<*#3. ;))#2.#*#2.((), )*)-3, 3/.<=3. $@&3(.((). ,0&) 3 (.-)&':3. 7(%6.(39 

+)*&.@(35 6.#0,.5 +,)/.,)2, +,).C3,$<#*9 (% (3>(<< 6%*#' )*3 ),@3(%# — B#) 

)*#,),0&0. &.("3. L,)."C33 )*)-.8 #$+),0&05 &.(")2, 3/.<=35 "),)#"). ,0&), -ó&':$<, 

6./ $ )*#,),0&05 &.(")2, 20*)#$ 3 @&3($ 7%4&%7(36()8 )-&%*#3 4)&)20 3 -)&.. @&3(($< 

(3>(<< 6.&<*#', ,%*+)&%4%<#*9 2 2.,5(.8 6%*#3 2#),)8 4&%2()8 ")/+)(.(#0. L)*")&'"$ 2 

+,)*#,%(*#2. +.,205 @2$5 4&%2(05 ")/+)(.(# 37$6.((0. )-,%7C0 -.7 +.,.",02%(39 

,%7@.&3&3*' (% @2. 6.#") 20,%>.((0. 4,$++0 ()@(% 37 ")#),05 2"&<6%&% )*)-.8 

)*#,),0&05 &.(")2, % 2#),%9 — #$+),0&05), #) -0& *@.&%( 202)@ )- )#*$#*#233 2 (%:35 

20-),"%5 43-,3@(05 )*)-.8. J%" 23@() 37 ,3*. 20, * $2.&36.(3./ ,%7/.,)2 )*)-.8 (,%7/., 

)*)-.8 (% ,3*. 20 2)7,%*#%.# *&.2% (%+,%2)) ,%7&3639 /.>@$ #$+),0&0/3 3 )*#,),0&0/3 

&.("%/3 $*3&32%<#*9. D@(%") 5%,%"#., B#)4) 2)7,%*#%(39, +,3 *,%2(.(33 )*#,),0&05 3 

#$+),0&05 &.(")2 37 ,%7(05 ,.6(05 -%**.8()2, (. )@3(%")2. ;)4&%*() ,.7$&'#%#%/ 

")2%,3%C3)(()4) %(%&37%, +) (%"&)($ &3(33 ,.4,.**33 2#),)8 4&%2()8 ")/+)(.(#0 (% 

+.,2$<, 37$6.((0. 20-),"3 &.(")2 ,%*+%@%<#*9 (% #,3 4,$++3,)2"3 — (1) 20-),"3 
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)*#,),0&05 &.(")2 37 -%**.8(% Y**$,3 3 )7. U%("%, (2) 20-),"3 #$+),0&05 &.(")2 37 ,. 

!,/$, +,3#)")2 2.,5(.4) #.6.(39 Y**$,3, !(<9 3 (3) 20-),"3 #$+),0&05 &.(")2 37 

-%**.8()2 )7. U%("3 3 \+)(*")4) /),9. A($#,3 "%>@)8 37 (35, +) (%"&)($ &3(38 ,.4,.**38, 

20-),"3 &.(")2 /%&) )#&36%<#*9 @,$4 )# @,$4%: F = 0,009, d. f. = 2, 33, P = 0,99 — @&9 

+.,2)8; F = 0,93, d. f. = 5, 132, P = 0,54 — @&9 2#),)8 3 F = 1,66, d. f. = 11, 207, P = 0,92 — @&9 

#,.#'.8 4,$++3,)2"3. A #) >. 2,./9, /.>@$ B#3/3 4,$++%/3 20-),)" (%-&<@%<#*9 

*$=.*#2.((0. ,%7&3639: )-=38 (%"&)( &3(33 ,.4,.**33 @&9 )*#,),0&05 &.(")2 ,%2.( -0,81, 

% @&9 @2$5 4,$++ 20-),)" #$+),0&05 &.(")2 — 0,69 (,. !,/$ 3 +,3#)"3 Y**$,3) 3 0,42 

(-%**.8(0 )7. U%("3 3 \+)(*")4) /),9). A ,.7$&'#%#., +) E),/. 4)&)20 (2#),)8 4&%2()8 

")/+)(.(#.), #$+),0&0. &.("3 37 -%**.8()2 )7. U%("3 3 \+)(*")4) /),9 2 C.&)/ 

)"%702%<#*9 $@%&.(0 )# )*#,),0&05 &.(")2 2 (.*")&'") /.(':.8 *#.+.(3, 6./ #$+),0&0. 

&.("3 37 ,. !,/$ 3 +,3#)")2 2.,5(.4) #.6.(39 Y**$,3. R.#0,. )*)-3 )*#,),0&05 &.(")2 37 

)7. O%,"%")&' +,)92&9<# (.*)/(.((). *5)@*#2) * #$+),0&0/3 &.("%/3 37 -%**.8(% 

\+)(*")4) /),9. 

F(&01$1)$  ,-  -'<$*.18%  ,()/1&;&% .  G&9 +)*&.@$<=.4) %(%&37% -0&3 

3*"&<6.(0 *&)>(0. (*)*#%2(0.) +,37(%"3, 2"&<6%<=3. 2 *.-9 +) *$#3 (.*")&'") 

37/.,.(38, % #%">., "%" +)"%7%& %(%&37 4&%2(05 ")/+)(.(#, /%&)7(%63/0. +,)/.,0. A 

,.7$&'#%#., )*#%2:3.*9 11 37/.,.(38 +,.@*#%2&9&3 *)-)8 B&./.(#%,(0. +,37(%"3, 

)#,%>%<=3. &3-) E),/$ ,0&% (V1_9, V1_8, V8_9), &3-) ,%7/., 6.&<*#.8 (V1_3, V2_4), 3&3 

E),/$ 7%4&%7(36()8 )-&%*#3 4)&)20 (V4_7, V4_6, V4_5, V7_6, V7_5, V6_5). G)+)&(3#.&'() 

-0& 22.@.( 12 +,37(%", 5%,%"#.,37$<=38 *#.+.(' (%23*%(39 2.,5(.8 6.&<*#3 (%@ (3>(.8 

— V1_2 (2063*&9&*9 "%" ,%7(3C% #,%(*E),/3,)2%((05 7(%6.(38 +,)/.,)2 V1_6 3 V2_6).  

L%,%/.#,36.*"%9 5%,%"#.,3*#3"% 20-),)" +) *)",%=.(()/$ (%-),$ +,37(%")2 @%(% 2 

#%-&. 13. ;#%#3*#36.*"%9 )-,%-)#"% +)&$6.((05 @%((05 +,.@+)&%4%&% +,)2.@.(3. 

/()>.*#2.((05 +%,(05 *,%2(.(38 20-),)" /.>@$ *)-)8. D6.(' 6%*#), )*)-.(() 2 

35#3)&)436.*")8 &3#.,%#$,., @&9 B#35 C.&.8 3*+)&'7$<#*9 ",3#.,33, ,%7,%-)#%((0. @&9 

*,%2(.(39 @2$5 (.7%23*3/05 20-),)" ((%+,3/.,, #%"35 "%" t-",3#.,38). L,3 B#)/ 2 "%>@)/ 

*,%2(.(33 +%, 20-),)" @)*#)2.,()*#' 35 ,%7&3639 )C.(32%.#*9 +,3 3*+)&'7)2%(33 )@()4) 

37 )-=.+,3(9#05 $,)2(.8 7(%63/)*#3 — 0,05 3&3 0,01. O.>@$ #./, 5),):) 372.*#() (Sokal, 

Rohlf, 1981), 6#) .*&3 )@()2,./.(() +,)2.,9.#*9 @)*#%#)6() /()4) 43+)#.7, #) 3/..#*9 

(.")#),%9 2.,)9#()*#' +)&$63#' «7(%63/0. ,.7$&'#%#0» @%>. +,3 )#*$#*#233 BEE."#)2. 

A.,)9#()*#' #)4), 6#) +) ",%8(.8 /.,. )@(% 43+)#.7% -$@.# )#2.,4($#%, ")4@% (% *%/)/ @.&. 

2*. 43+)#.70 2.,(0 (&), ,%2(% 1—(1—&’)k (4@. &’ — 6%*#(08 $,)2.(' 7(%63/)*#3; k — 

)-=.. 63*&) +%,(05 *,%2(.(38), 6#) +,3/.,() *)*#%2&9.# &’k. L)B#)/$, .*&3, (%+,3/.,, 

#,.-$.#*9 +,)2.,3#' k 43+)#.7 (% )-=./ $,)2(. 7(%63/)*#3 &=0,05, #) 6%*#(08 $,)2.(' 
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7(%63/)*#3 &’ @&9 "%>@)4) 37 ",3#.,3.2 -$@.# +,3-&373#.&'() ,%2.( 0,05/k — #%" 

(%702%./%9 +)+,%2"% I)(E.,,)(3 (Sokal, Rohlf, 1981; Rice, 1989). L)B#)/$ 7@.*' 3 @%&.. +,3 

*#%#3*#36.*")/ %(%&37. ,%7&3638 (.*")&'"35 20-),)" +) +,37(%"%/, * -&37"3/ " 

(),/%&'()/$ ,%*+,.@.&.(3./, /0 3*+)&'7)2%&3 *+.C3%&'(0. ",3#.,33 /()>.*#2.(()4) 

*,%2(.(39. A #.5 *&$6%95, ")4@% ,%*+,.@.&.(3. (. *))#2.#*#2)2%&) (),/%&'()/$, 

@)*#)2.,()*#' ,%7&3638 )C.(32%&%*' +,3 3*+)&'7)2%(33 +)+,%2"3 I)(E.,,)(3. 

L)*")&'"$ (.-)&':)8 )-K./ /%#.,3%&% 37 ,9@% &)"%&'()*#.8 /)4 *$=.*#2.(() 

*(373#' /)=()*#' *#%#3*#36.*"35 ",3#.,3.2 +,3 *,%2(.(33 20-),)" &.(")2, #) -0&) 

+,)372.@.() 35 )-K.@3(.(3.. L,3 )-K.@3(.(33 20-),)" (Y,-%5, 1964: *. 115-119), 

20-),)6(0. *,.@(3. $*,.@(9&3*' -.7 +,)C.@$,0 272.:32%(39 — #..., "%>@%9 37 

&)"%&'()*#.8 ,%**/%#,32%&%*' "%" *%/)*#)9#.&'(%9 4.(.,%&'(%9 *)2)"$+()*#'. A +.,2$< 

)6.,.@' -0&3 )-K.@3(.(0 #,3 /%&)63*&.((0. 3 @)*#%#)6() -&37"3. /.>@$ *)-)8 20-),"3 

)*#,),0&05 &.(")2 37 -%**.8(% Y**$,3 3 )7. U%("%. D-K.@3(.(3. 20-),)" #$+),0&05 

&.(")2 +,)2)@3&)*' * $6.#)/ ,.7$&'#%#)2 3**&.@)2%(39 37/.(632)*#3 35 /#G?J (*/. ,%7@.& 

3.3.1). ;)4&%*() B#3/ @%((0/, 20-),"3 #$+),0&05 &.(")2 @)&>(0 -0&3 -0#' ,%7-3#0 (% 

+9#' 4,$++3,)2)" — 20-),"3 (1) 37 -%**.8(% ,. Y**$,3 (2"&<6%9 20-),"$ 37 -%**.8(% 

!(<9), (2) )7. U%("%, (3) 2)*#)6()4) 3 (4) <>()4) +)-.,.>'9 L,3/),'9, % #%">. (5) ,. 

J,32%9. D@(%") +,)2.@.((08 (%/3 %(%&37 "%()(36.*"35 +.,./.((05 2*.4) (%-),% 

,%**/%#,32%./05 +)"%7%#.&.8 $ #$+),0&05 &.(")2 (#%-&. 14, ,3*. 21) +)"%7%&, 6#) 20-),"% 

#$+),0&05 &.(")2 37 ,. !,/$ *$=.*#2.(() )#&36%.#*9 )# )*#%&'(05 20-),)" 37 -%**.8(% 

Y**$,3 3 @)&>(% ,%**/%#,32%#'*9 "%" *%/)*#)9#.&'(%9 .@3(3C% +,3 *,%2(.(33 «+,37(%" 7% 

+,37(%")/» #$+),0&05 &.(")2 37 ,%7(05 ,%8)()2 /.>@$ *)-)8 3 * )-K.@3(.(()8 20-),")8 

)*#,),0&05 &.(")2. A0-),"% #$+),0&05 &.(")2 37 -%**.8(% !(<9 *-&3>%.#*9 * 20-),"%/3 

#$+),0&05 &.(")2 37 2.,5(.4) #.6.(39 Y**$,3. ?), 37-7% .. 4.)4,%E36.*")8 $@%&.(()*#3 3 

/%&)63*&.(()*#3, 2 +)*&.@$<=./ *,%2(.(33 )(% (. $6%*#2)2%&%.  

H.7$&'#%#0 *#%#3*#36.*")4) *,%2(.(39 )-K.@3(.((05 20-),)" &.(")2 +) 2(.:(3/ 

/),E)&)436.*"3/ +,37(%"%/ +,.@*#%2&.(0 2 #%-&. 15 (3*+)&'7)2%&*9 ",3#.,38 

/()>.*#2.((05 *,%2(.(38 GT2 — Sokal, Rohlf, 1981: p. 248-250; +,)4,%//% MCPAIR 37 

+%".#% BIOM-PC; Rohlf, 1987). ;)4&%*() +)&$6.((0/ @%((0/, +,%"#36.*"3 +) 2*./ 

37$6.((0/ +)"%7%#.&9/ )*#,),0&0. &.("3 37 -%**.8(% Y**$,3 * 20*)")8 @)*#)2.,()*#'< 

)#&36%<#*9 )# #$+),0&05 &.(")2. N*"&<6.(3. *)*#%2&9.# &3:' 35 *,%2(.(3. * #$+),0&0/3 

&.("%/3 37 -%**.8(% )7. U%("% +) +,37(%"$ V7_6.  
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T%-&3C% 13. 
K&(&;'$()+');& 08"-(-; *$1;-0 (+($<1==/+'&1<&('1-$ -';*-1$1)$) ,- 01$@1)% 
%-(B-*-2)3$+;)% ,()/1&;&% 
A0-),-   L,37(%"3 
"3 n V1_3 V1_9 V1_8 V8_9 V2_4 V4_7 V4_6 V4_5 V7_6 V7_5 V6_5 V1_2 C 

     D*#,),0&0. &.("3     
!H 14 2,65 1,49 2,24 0,81 3,16 2,00 3,36 3,51 1,99 3,33 2,23 0,35 24,4 

  0,12 0,07 0,07 0,06 0,07 0,09 0,10 0,09 0,09 0,08 0,14 0,09 0,8 

!; 9 2,65 1,55 2,22 0,74 3,09 2,01 3,42 3,49 2,04 3,36 2,23 0,31 24,1 
  0,09 0,08 0,08 0,06 0,10 0,11 0,10 0,08 0,12 0,12 0,08 0,11 1,1 

JD 16 2,68 1,51 2,21 0,77 3,26 2,04 3,43 3,55 1,92 3,28 2,19 0,29 24,1 
  0,12 0,07 0,10 0,04 0,10 0,10 0,14 0,13 0,09 0,12 0,19 0,08 0,9 
OH 4 2,80 1,39 1,92 0,69 3,49 2,14 3,60 3,70 1,97 3,44 2,39 0,10 — 

  0,07 0,09 0,12 0,05 0,09 0,05 0,08 0,06 0,04 0,12 0,19 0,08  
     T$+),0&0. &.("3     
!H 40 2,90 1,16 1,92 0,82 3,51 2,27 3,59 3,59 2,08 3,61 2,52 0,04 23,6 

  0,09 0,07 0,08 0,06 0,10 0,10 0,10 0,08 0,09 0,09 0,12 0,08 0,9 

!T 14 2,94 1,23 1,91 0,76 3,52 2,28 3,61 3,65 2,07 3,61 2,55 0,01 23,8 
  0,06 0,07 0,06 0,05 0,10 0,09 0,05 0,11 0,08 0,07 0,08 0,07 0,9 

NQ 28 2,91 1,28 1,91 0,74 3,50 2,29 3,67 3,68 2,10 3,57 2,55 0,02 24,2 
  0,09 0,05 0,06 0,03 0,09 0,07 0,11 0,09 0,10 0,12 0,11 0,06 0,6 

Y; 34 2,92 1,28 1,91 0,73 3,49 2,32 3,67 3,63 2,04 3,57 2,57 0,03 23,5 
  0,08 0,06 0,07 0,05 0,09 0,07 0,10 0,08 0,06 0,10 0,10 0,10 0,7 

!; 23 2,83 1,21 1,84 0,71 3,40 2,24 3,59 3,68 2,06 3,64 2,61 0,04 23,1 
  0,11 0,09 0,07 0,06 0,09 0,10 0,12 0,11 0,12 0,14 0,12 0,06 1,0 

JD 18 2,97 1,33 1,92 0,67 3,47 2,24 3,55 3,64 1,98 3,58 2,52 0,07 24,1 
  0,10 0,06 0,09 0,03 0,06 0,08 0,06 0,11 0,07 0,07 0,10 0,09 0,5 

N1 21 2,91 1,30 1,94 0,71 3,45 2,27 3,56 3,61 1,99 3,60 2,56 0,08 24,2 
  0,06 0,06 0,07 0,04 0,07 0,07 0,05 0,04 0,06 0,07 0,10 0,07 0,8 

T! 5 2,89 1,28 1,85 0,69 3,42 2,37 3,60 3,63 2,08 3,76 2,74 0,01 23,2 
  0,05 0,03 0,06 0,09 0,06 0,06 0,11 0,03 0,09 0,05 0,13 0,07 0,6 

;! 7 2,91 1,32 1,92 0,71 3,52 2,19 3,48 3,53 2,05 3,55 2,42 0,09 23,2 
  0,07 0,04 0,07 0,02 0,08 0,10 0,08 0,09 0,08 0,06 0,12 0,07 0,7 

PG 7 2,91 1,31 1,94 0,70 3,46 2,23 3,54 3,63 2,07 3,58 2,49 0,10 22,7 
  0,07 0,05 0,06 0,03 0,14 0,05 0,10 0,11 0,12 0,08 0,06 0,07 0,9 

O! 6 2,87 1,26 1,84 0,66 3,48 2,22 3,49 3,55 2,03 3,57 2,55 0,01 22,7 
  0,14 0,06 0,07 0,05 0,10 0,08 0,05 0,06 0,14 0,14 0,12 0,07 0,5 

A! 49 2,90 1,24 1,89 0,71 3,50 2,27 3,53 3,59 2,06 3,61 2,46 0,06 23,0 
  0,09 0,07 0,06 0,04 0,11 0,08 0,08 0,12 0,05 0,09 0,13 0,08 0,6 

JH 22 2,84 1,33 1,95 0,71 3,35 2,19 3,54 3,63 2,10 3,63 2,43 0,08 23,1 
  0,07 0,06 0,07 0,04 0,07 0,07 0,09 0,09 0,08 0,08 0,11 0,08 0,8 

!1 16 2,88 1,30 1,90 0,71 3,41 2,13 3,44 3,54 2,05 3,65 2,46 0,08 23,7 
  0,06 0,05 0,06 0,05 0,08 0,09 0,09 0,08 0,06 0,11 0,10 0,10 0,6 

;T 9 2,90 1,34 1,89 0,69 3,45 2,30 3,61 3,64 2,10 3,67 2,42 0,01 24,6 
  0,09 0,05 0,07 0,02 0,11 0,08 0,06 0,13 0,09 0,11 0,09 0,09 0,8 

?P 36 2,94 1,31 1,89 0,68 3,48 2,19 3,44 3,60 2,04 3,56 2,33 0,06 25,6 
  0,08 0,07 0,08 0,03 0,09 0,09 0,08 0,07 0,09 0,10 0,10 0,10 0,7 

!? 34 2,93 1,26 1,91 0,70 3,43 2,14 3,45 3,61 2,04 3,57 2,40 0,07 25,1 
  0,08 0,08 0,07 0,05 0,08 0,09 0,07 0,08 0,10 0,11 0,12 0,11 0,5 

LD 6 2,92 1,35 1,89 0,72 3,47 2,26 3,50 3,59 2,12 3,63 2,43 0,01 24,3 
  0,07 0,03 0,03 0,07 0,07 0,04 0,08 0,09 0,04 0,13 0,12 0,07 0,06 

L,3/ . 6 % ( 3 . . G&9 "%>@)8 )*)-3 2*. +,)/.,0 -0&3 +,32.@.(0 " )-=.8 *,.@(.8 @&3(. 4)&)20 (+,)/., V1_5) 2*.5 418 
37$6.((05 )*)-.8, ,%2()8 6,86 */. +,)/., V1_2 — ,%7(3C% +,)/.,)2 V1_6 3 V2_6. ;5./% )*#%&'(05 +,)/.,)2 @%(% (% ,3*. 
2. C — @&3(% 4)&)20 2 % " *#%(@%,#()8 @&3(. )*)-3 (V1_5/SL). H%*:3E,)2"% )-)7(%6.(38 20-),)" @%(% 2 ,%7@.&. 2.5. 
F.)4,%E36.*"). ,%*+)&)>.(3. 20-),)" +,.@*#%2&.() (% ,3*. 1. 
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T%-&3C% 14. 

F'&1<&(')/)(-0&118$ ;&1-1)3$+;)$ ;-:BB)J)$1'8 ) +-"+'0$118$ /1&3$1)= ,$(089 <079 

;&1-1)3$+;)9 ,$($%$1189 (6L1 ) 6L2) <*= '(M9 (&/*)3189 0&()&1'-0 <)+;()%)1&1'1-2- 

&1&*)/& 

 
 

L,37(%"3 

 
1.T)&'") #$+),0&0. &.("3 

— 2*. 12 +,)/.,)2 
 

 
2. D-. E),/0 &.(")2 
— +,)/.,0 ,0&% 3 

6.&<*#.8 

3. D-. E),/0 
&.(")2 —+,)/.,0 
7%4&%7(36()8 
)-&%*#3 4)&)20 

 JL1 JL2 JL1 JL1 
V1_3 0,04 -0,10 0,69 – 
V1_9 0,21 0,80 -0,38 – 
V1_8 -0,03 -0,31 -0,67 – 
V8_9 -0,42 -0,41 -0,15 – 
V2_4 -0,10 -0,05 0,27 – 
V1_2 0,06 -0,09 -0,28 – 
V4_7 -0,36 0,36 – 0,64 
V4_6 -0,37 0,29 – 0,26 
V4_5 -0,23 0,22 – 0,25 
V7_6 0,03 -0,04 – -0,02 
V7_5 -0,12 -0,08 – -0,04 
V6_5 -0,61 0,29 – 0,58 

     
;)-*#2.((). 7(%6.(3. 1,79 0,99 6,43 2,10 

% )-=.8 @3*+.,*33 46 25 80 65 
 

!"1

!"
2

#$

%$

!&

'(

$)

*+

,%

)%

"&

-2,5

-2,0

-1,5

-1,0

-0,5

0,0

0,5

1,0

1,5

2,0

-2,0 -1,5 -1,0 -0,5 0,0 0,5 1,0 1,5 2,0 2,5

%*

%(

$%

'-

%)

!"

.% #$%

$&'

()*

+''

)"

+/

 
C)+. 21. H%*+,.@.&.(3. C.(#,)2 20-),)" #$+),0&05 &.(")2 (a 3 c — -%**.8( Y**$,3 3 \+)(*")4) 
/),9, *))#2.#*#2.(()) 2 +,)*#,%(*#2. +.,205 @2$5 "%()(36.*"35 +.,./.((05 (JL1 3 JL2), 
+)&$6.((05 +,3 3*+)&'7)2%(33 12 +,)/.,)2 4)&)20 ,0- (*/. +.,208 2%,3%(# 2 #%-&. 14)  

 

G)*#)2.,(0., 5)#9 3 /.(':3. +) /%*:#%-%/, )#&3639 2092&9<#*9 #%">. 3 2($#,3 

#$+),0&05 &.(")2. L) +,37(%"%/ V1_9 3 V8_9 20-),"3 #$+),0&05 &.(")2 37 ,. !,/$ 3 

+,3#)")2 2.,5)238 Y**$,3 7(%63/) ,%7&36%<#*9 (. #)&'") /.>@$ *)-)8, () 3 +,3 35 

*,%2(.(33 * )*#%&'(0/3 20-),"%/3 #$+),0&05 &.(")2. L) +,37(%"$ V4_7 (%/.6%.#*9 
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,%7@.&.(3. )-K.@3(.((05 20-),)" #$+),0&05 &.(")2 (% @2. 4,$++0. L.,2$<, * 20*)"3/3 

7(%6.(39/3 B#)4) +,37(%"%, *)*#%2&9<# 20-),"3 &.(")2 37 )-&%*#3 *3/+%#,33, % 2#),$<, * 

(37"3/3 7(%6.(39/3 B#)4) +)"%7%#.&9, — 20-),"3 &.(")2 37 -%**.8(% \+)(*")4) /),9. L,3 

B#)/ 2 "%>@)8 37 (35 /)>() 20@.&3#' 20-),"$ * +,)/.>$#)6(0/3 5%,%"#.,3*#3"%/3 — B#), 

*))#2.#*#2.((), 20-),"3 &.(")2 37 )7. U%("% 3 2)*#)6()4) +)-.,.>'9 L,3/),'9. ;5)@(0. 

,.7$&'#%#0 @%.# 3 *,%2(.(3. 20-),)" #$+),0&05 &.(")2 +) @,$43/ +,)/.,%/, )#,%>%<=3/ 

20*)#$ 7%4&%7(36()8 )-&%*#3 4)&)20 ,0-, — V4_6 3 V6_5. U)#9 2 +)*&.@(./ *&$6%. 2 ,)&3 

20-),"3 * +,)/.>$#)6(0/ 5%,%"#.,)/ 20*#$+%<# &.("3 37 ,. !,/$, % 2 ,9@$ 20-),)" 

&.(")2 37 -%**.8(% \+)(*")4) /),9 (&.("3 2)*#)6()4) +)-.,.>'9, &.("3 37 ,. J,32%9 3 

&.("3 37 ,." 7%&32% L.#,% A.&3")4)) )-(%,$>32%<#*9 @)*#)2.,(0. )#&3639 ",%8(35 6&.()2 

B#)4) ,9@%. ;,.@3 20-),)" #$+),0&05 &.(")2 37 )-&%*#3 *3/+%#,33 20@.&9<#*9 &.("3 37 

-%**.8(% )7. U%("%, % *,.@3 20-),)" &.(")2 * +)-.,.>'9 L,3/),'9 — &.("3 37 ,. J,32%9. Y 

+.,205, "%" $>. -0&) )#/.6.(), *,.@(.. 7(%6.(3. +,37(%"% V7_6 *)2+%@%.# * #%")20/ 

)*#,),0&05 &.(")2, 3, *))#2.#*#2.((), @)*#)2.,() )#&36%.#*9 )# #%")2)4) 2 )*#%&'(05 

20-),"%5 #$+),0&05 &.(")2. A#),0., 2 *,%2(.(33 * @,$43/3 20-),"%/3 #$+),0&05 &.(")2, 

3/.<# *$=.*#2.(() /.(':$< @&3($ (3>(.8 3 2.,5(.8 6.&<*#3 (V2_4 3 V1_3, 

*))#2.#*#2.(() — */. #%-&. 13 3 #%-&. 15). L) @,$43/ +,37(%"%/ 20-),"3 #$+),0&05 &.(")2 

&3-) )@(),)@(0 (V1_8 3 V7_5), &3-) (. +,)92&9<# "%")8-&3-) 7%")()/.,()*#3 2 5%,%"#.,. 

4.)4,%E36.*")8 37/.(632)*#3 (V4_5). L) +,37(%"$ V1_2 +,)4&9@02%.#*9 2)7/)>()*#' 

,%7@.&.(39 20-),)" (% @2. 4,$++0 (#$+),0&0. &.("3 37 ,. !,/$, +,3#)")2 2.,5)238 Y**$,3, 

* )@()8 *#),)(0, 3 )*#%&'(0. 20-),"3, * @,$4)8). D@(%") 20*)"%9 37/.(632)*#' +,)/.,% 

V1_2 @.&%.# -)&':3(*#2) *,%2(.(38 /.>@$ 6&.(%/3 B#35 4,$++3,)2)" *#%#3*#36.*"3 

(.7(%63/0/3. ?% )*()2. 37&)>.(()4), /)>() *@.&%#' 202)@ ) #)/, 6#) 3 2 ,."%5 7%+%@()4) 

*"&)(% ;35)#.-!&3(9 ($6%*#)" *)2/.*#()4) )-3#%(39 #$+),0&05 3 )*#,),0&05 &.(")2), 3 2 

,."%5 2)*#)6()4) *"&)(%, 2+%@%<=35 2 \+)(*"). /),. ()-&%*#' %&&)+%#,33), #$+),0&0. 

&.("3 37 ,%7(05 ,.6(05 *3*#./ (. )@(),)@(0. A*&.@*#23. *,%2(3#.&'() 20*)")4) $,)2(9 

37/.(632)*#3 2($#,3 )-)35 -%**.8()2, (%3-)&.. )#&36%<=3.*9 4,$++0 20-),)" #$+),0&05 

&.(")2 )"%702%<#*9 *297%(0 ,9@)/ +,)/.>$#)6(05. W#)# ")(#3($%&'(08 5%,%"#., 

37/.(.(39 2 *)*#)9(33 /),E)&)436.*"35 +,37(%")2 $ #$+),0&05 &.(")2 +,3 +.,.5)@. )# 

)@()4) ,.6()4) -%**.8(% " @,$4)/$ (%4&9@(.. 2*.4) 3&&<*#,3,$.#*9 ,.7$&'#%#%/3 

/()>.*#2.(()4) @3*",3/3(%(#()4) %(%&37% (,3*. 21): ,.7"3. )#&3639 #$+),0&05 &.(")2 37 

,." <>()4) +)-.,.>'9 L,3/),'9 )# #$+),0&05 &.(")2 37 ,. !,/$ 3&3 +,3#)")2 2.,5(.4) 

#.6.(39 Y**$,3 +) 12 37$6.((0/ +,37(%"%/ *4&%>32%<#*9 /%&0/ $,)2(./ @3EE.,.(C3%C33 

#$+),0&05 &.(")2 37 ,." 2)*#)6()4) +)-.,.>'9 3 -%**.8(% )7. U%("%. 
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A )#():.(33 6.#0,.5 )*#,),0&05 &.(")2 37 )7. O%,"%")&' (.)-5)@3/) )#/.#3#' 

*&.@$<=... L) /()43/ +,37(%"%/ )(3 )"%702%<#*9 2.*'/% *5)@(0 * #$+),0&0/3 &.("%/3 

(#%-&. 13). D@(%"), (% (%: 274&9@, (.20*)"3. 7(%6.(39 +,)/.,% V1_3 3, (%+,)#32, 

*,%2(3#.&'() -)&':3. 7(%6.(39 +,37(%"% V1_9 2"$+. * /%&)8 2.&363()8 +,37(%")2 V7_6, 

V6_5 3 V4_7 +)72)&9<# @)*#%#)6() $2.,.(() )#@.&3#' 35 )# -)&':3(*#2% 20-),)" 

#$+),0&05 &.(")2, 2"&<6%9 (.")#),0. 20-),"3 &.(")2 37 -%**.8(% \+)(*")4) /),9.  

T%-&3C% 15. 

C$/7*.'&'8 ,&(189 +(&01$1)I 08"-(-; -+'(-(8*89 ) '7,-(8*89 *$1;-0 ,- 

01$@1$%-(B-*-2)3$+;)% ,()/1&;&% (;()'$()I GT2 — Sokal, Rohlf, 1981) 

 D1 !H Y;; U!? AD; JH LAP D1 !H Y;; U!? AD; JH LAP 
    V1_3       V4_6    

D1 2,66       3,40       
!H ** 2,90      ** 3,59      
AY; **  2,90     **  3,64     
U!? **   2,94    **  ** 3,56    
AD; **    2,90   ** ** **  3,51   
JH **   **  2,84  **  **   3,54  
LAP **     * 2,91 ** ** ** **   3,49 

    V1_9       V4_5    
D1 1,52       3,52       
!H ** 1,16      ** 3,59      
AY; ** ** 1,25     ** ** 3,66     
U!? ** ** ** 1,32    **   3,62    
AD; ** ** *  1,28   **  **  3,58   
JH ** ** **   1,33  **     3,63  
LAP ** ** **    1,31 **  **    3,60 

    V1_8       V7_6    
D1 2,23       1,98       
!H ** 1,92      ** 2,08      
AY; **  1,89     **  2,07     
U!? **   1,93     ** ** 1,99    
AD; **    1,90   **   ** 2,05   
JH **     1,95  **   **  2,10  
LAP **      1,90 **   **   2,07 
    V8_9       V7_5    
D1 0,77       3,33       
!H ** 0,82      ** 3,61      
AY; ** ** 0,73     **  3,60     
U!? ** ** ** 0,69    **   3,59    
AD; ** ** **  0,69   **    3,58   
JH ** **     0,71  **     3,63  
LAP ** ** **    0,70 **      3,62 

    V2_4       V6_5    
D1 3,17       2,22       
!H ** 3,51      ** 2,52      
AY; **  3,48     **  2,57     
U!? **   3,46    **   2,54    
AD; **    3,49   **  ** * 2,48   
JH ** ** ** ** ** 3,35  **  ** *  2,43  
LAP ** **    ** 3,45 ** ** ** ** **  2,41 
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T%-&3C% 15 ()")(6%(3.) 
 

 D1 !H Y;; U!? AD; JH LAP D1 !H Y;; U!? AD; JH LAP 
    V4_7       V1_2    

D1 2,01       0,31       
!H ** 2,27      ** 0,04      
AY; **  2,28     **  0,03     
U!? **   2,25    **  ** 0,08    
AD; **  **  2,23   **  *  0,07   
JH ** * **   2,19  **     0,08  
LAP ** ** ** **   2,20 **      0,05 

L,3/ . 6 % ( 3 . . D1 — )-K.@3(_((%9 20-),"% )*#,),0&05 &.(")2 (&)"%&'()*#3: !H, !; 3 JD); !H, JH — 20-),"3 
#$+),0&05 &.(")2 37 ,. !,/$ 3 ,. J,32%9; Y;;, U!?, AD;, LAP — )-K.@3(_((0. 20-),"3 #$+),0&05 &.(")2 37 +,3#)")2 
2.,5(.4) #.6.(39 Y**$,3 (&)"%&'()*#3: !T, NQ, Y; 3 !;), -%**.8(% )7. U%("% (&)"%&'()*#3: JD 3 N1), 2)*#)6()4) 
(&)"%&'()*#3: ;!, PG, O! 3 A!) 3 <>()4) (&)"%&'()*#3: !1, ;T, ?P, !? 3 LD) +)-.,.>'9 L,3/),'9. L) @3%4)(%&3 — 
*,.@(.. 7(%6.(3. +,37(%")2 2 )-K.@3(_((05 20-),"%5. * 3 ** — ,%7&3639 2 *,.@(35 @)*#)2.,(0 (% )-=./ 
(E3"*3,)2%(()/) $,)2(. 7(%63/)*#3 0,05 3 0,01, *))#2.#*#2.((). 

F(&01$1)$  B-(%  *$1;-0  ,-  +7%%$  ,()/1&;-0 .  DC.("% *#.+.(3 -&37)*#3 

20-),)" &.(")2 +) ")/+&."*$ 37$6.((05 +,37(%")2 )*()202%&%*' (% ,.7$&'#%#%5 %(%&37% 

"%()(36.*"35 +.,./.((05 3&3 /()>.*#2.(()4) @3*",3/3(%(#()4) %(%&37% (OG!). A 

)#&363. )# 3*+)&'7)2%(()4) ,%(.. %(%&37% 4&%2(05 ")/+)(.(#, )-K."#%/3 3**&.@)2%(39 2 

@%(()/ *&$6%. 20*#$+%<# (. )#@.&'(0. )*)-3, % 35 4,$++0, *)*#%2 ")#),05 )+,.@.&9.#*9 

7%,%(... L,3 B#)/ 2 7%@%6$ %(%&37% "%()(36.*"35 +.,./.((05 25)@3# +)3*" &3(.8(05 

")/-3(%C38 3*5)@(05 +.,./.((05 @&9 ,%7@.&.(39 4,$++ )-K."#)2 3&3 C.(#,)2 #9>.*#3 

,%7&36(05 ,%**/%#,32%./05 4,$++. W#3 ()20. +.,./.((0. ,%**63#02%<#*9 #%"3/ )-,%7)/, 

6#) 2 35 +,)*#,%(*#2. ,%7&3639 /.>@$ 4,$++%/3 )-K."#)2 /%"*3/373,)2%(0 +) )#():.(3< 

" 37/.(632)*#3 2($#,3 4,$++, 6#) +)72)&9.# @)*#36' 35 (%3-)&.. )+#3/%&'()4) ,%7@.&.(39. 

A *$=()*#3, OG! 92&9.#*9 *+.C3%&'(0/ *&$6%./ %(%&37% 4&%2(05 ")/+)(.(#, ")#),08 

+,)2)@9# (% 5%,%"#.,3*#36.*"35 )-K."#%5, *297%((05 * C.(#,)/ #9>.*#3 ,%7&36(05 4,$++. 

L)B#)/$ ,.7$&'#%#0 OG! 3 %(%&37% 4&%2(05 ")/+)(.(#, 20+)&(.(()4) +,3 3*+)&'7)2%(33 2 

"%6.*#2. 3*5)@(05 @%((05 20-),)6(05 *,.@(35, )"%702%<#*9 2) /()4)/ *5)@(0. D@(%"), 

+) (%:3/ (%-&<@.(39/, ,%7@.&.(3. 20-),)", )*()2%((). (% OG!, +)&$6%.#*9 4),%7@) -)&.. 

6.#")., 6./ +,3 3*+)&'7)2%(33 +)*&.@(.4) +)@5)@% 7% *6.# #)4), 6#) *5)@(0. 20-),"3 

@./)(*#,3,$<# -)&':$< %4,.43,)2%(()*#' @%>. #)4@%, ")4@% )@(% 37 (35 +) "%")/$-&3-) 

+,37(%"$ 3/..# 20+%@%<=3. 37 )-=.4) ,9@% 7(%6.(39. A *,%2(.(33 * %(%&37)/ 4&%2(05 

")/+)(.(#, 3(#.,+,.#%C39 ()205 *3(#.#36.*"35 +.,./.((05, +)&$6.((05 * +)/)='< OG!, 

-)&.. *&)>(%, ")4@% 63*&) 3*5)@(05 +,37(%")2 — 2.&3"). L)B#)/$ 7@.*' 3 @%&.. 3*5)@(0. 

(%-),0 +,37(%")2 /0 ,%7-32%&3 (% 4)/)4.((0. 4,$++0, )+3*02%<=3. #. 3&3 3(0. 

5%,%"#.,3*#3"3 )-K."#)2 *5)@(0/ )-,%7)/, 6#) +)72)&9&) 2 -)&':3(*#2. *&$6%.2 

(32.&3,)2%#' B#)# (.4%#32(08 BEE."#.  

G&9 )-&.46.(39 3(#.,+,.#%C33 "%()(36.*"35 +.,./.((05, 12 )#)-,%((05 +,37(%")2, 

* $6.#)/ ,.7$&'#%#)2 %(%&37% 4&%2(05 ")/+)(.(#, -0&3 ,%7@.&.(0 (% @2. 4,$++0 (#%-&. 14). 
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L.,2$< *)*#%23&3 +,37(%"3, )+3*02%<=3. @&3($ ,0&% 3 6.&<*#.8, % #%">. ,%*+)&)>.(3. 

()*)205 )#2.,*#38. A) 2#),$< 4,$++$ 2"&<63&3 +,37(%"3, 5%,%"#.,37$<=3. E),/$ 3 

,%7/.,0 7%4&%7(36()8 )-&%*#3 4)&)20 ,0-. !(%&37 "%()(36.*"35 +.,./.((05 +,)2)@3&*9 

)#@.&'() @&9 "%>@)4) 37 @2$5 (%-),)2 +,37(%")2. L)*")&'"$ 2 )-)35 *&$6%95 6.#"). 

,%7@.&.(3. 20-),)" @2$5 E),/ &.(")2 (%-&<@%&)*' #)&'") 2 +,)*#,%(*#2. +.,2)8 

"%()(36.*")8 +.,./.(()8, #) )-*$>@.(3. @3EE.,.(C3%C33 &.(")2 +) )*9/ @,$435 

+.,./.((05 (2#),)8, #,.#'.8 3 #.@.) -0&) )+$=.().  

J%" 23@() 37 +)&$6.((05 @%((05 (#%-&. 14, 16; ,3*. 22), $,)2.(' @3EE.,.(C3%C33 

E),/ &.(")2 @&9 B#35 @2$5 4,$++ +,37(%")2 )"%7%&*9 (. )@3(%")20/ —+) +.,2)8 4,$++. 

+,37(%")2 ,%7&3639 /.>@$ 20-),"%/3 )*#,),0&05 3 #$+),0&05 &.(")2 -)&.. ,.7") 

20,%>.(0, 6./ +) 2#),)8. A)-+.,205, )- B#)/ *23@.#.&'*#2$.# -ó&':%9 2.&363(% 

*)-*#2.(()4) 7(%6.(39 +.,2)8 "%()(36.*")8 +.,./.(()8 @&9 4,$++0 +,37(%")2, 

5%,%"#.,37$<=35 ,0&) 3 6.&<*#3. A)-2#),05, )-=38 $,)2.(' @32.,4.(C33 20-),)" @2$5 

E),/ &.(")2, )C.(32%./08 (% )*()2. @3*#%(C38 O%5%&)()-3*% (D2), ,%**63#%((05 @&9 B#)8 

4,$++0 +,37(%")2, /()4)",%#() +,.20:%.# #%")2)8 @&9 +,37(%")2, )+3*02%<=35 

7%4&%7(36($< )-&%*#' 4)&)20. L,3 B#)/ 2 +.,2)/ 2%,3%(#. @3*",3/3(%(#()4) %(%&37% 

(%3-)&':38 2"&%@ 2 ,%7@.&.(3. 20-),)" #$+),0&05 3 )*#,),0&05 &.(")2 2()*3&3 

+,37(%"3, E%"#36.*"3 (. 34,%2:3. "%")8-&3-) 7(%63/)8 ,)&3 2 @3EE.,.(C3%C33 20-),)" 

2($#,3 #$+),0&)8 E),/0 &.(")2 — @&3(% 2.,5(.8 6.&<*#3 3 @&3(% ,0&% (V1_3 3 V1_8). 

?%+,)#32, 2) 2#),)/ 2%,3%(#., #. +,37(%"3, ")#),0. 3/.&3 (%3-)&':38 2.* +,3 ,%7@.&.(33 

20-),)" #$+),0&05 &.(")2 /.>@$ *)-)8 (V6_5 3 V4_7), 5%,%"#.,37)2%&3*' (%320*:3/3 

"%()(36.*"3/3 ")BEE3C3.(#%/3 3 +,3 *)2/.*#()/ %(%&37. 20-),)" @2$5 E),/ &.(")2 

(#%-&. 14). J%" *&.@*#23., ,%*+,.@.&.(3. 20-),)6(05 *,.@(35 +,)."C38 )*)-.8 #$+),0&05 

&.(")2 (% +.,2$< "%()(36.*"$< )*' 2 B#35 @2$5 +)*&.@(35 2%,3%(#%5 @3*",3/3(%(#()4) 

%(%&37% )"%702%.#*9 2.*'/% *5)@(0/ (*,%2(3 *,.@(3. +,)."C33 (% )*' %-C3** (% ,3*. 21 3 

)*' ),@3(%# (% ,3*. 22).  

A C.&)/, +) +.,2)8 4,$++. +,37(%")2, 20-),"3 #$+),0&05 &.(")2 )"%7%&3*' *&%-) 

@3EE.,.(C3,)2%(0 (*/. #%-&. 16). O)>() 20@.&3#' &3:' &.(")2 37 ,." J,32%9 3 !,/$, 

$@%&.((05 )# )*#,),0&05 &.(")2, *))#2.#*#2.((), 2 (%3/.(':.8 3 (%3-)&':.8 *#.+.(3. 

D*#%&'(0. >. 20-),"3 #$+),0&05 &.(")2 /%&) )#&36%<#*9 @,$4 )# @,$4% 3 (%5)@9#*9 

+,3/.,() (% ,%2()/ $@%&.(33 )# )*#,),0&05 &.(")2.  
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C)+. 22. H%*+,.@.&.(3. C.(#,)2 20-),)" &.(")2 (b 3 d — )*#,),0&0. &.("3 37 -%**.8(% !/$,% 3 )7. 
O%,"%")&', *))#2.#*#2.((); a 3 c — #$+),0&0. &.("3 37 -%**.8(% !/$,% 3 \+)(*")4) /),9, 
*))#2.#*#2.(()) 2 +,)*#,%(*#2. "%()(36.*"35 +.,./.((05, +)&$6.((05 +,3 3*+)&'7)2%(33 
,%7&36(05 (%-),)2 2(.:(35 /),E)&)436.*"35 +,37(%")2: )*' %-C3** — +.,2%9 "%()(36.*"35 
+.,./.((%9 @&9 +,)/.,)2 ,0&% 3 6.&<*#.8; )*' ),@3(%# — +.,2%9 "%()(36.*"35 +.,./.((%9 @&9 
+,)/.,)2 7%4&%7(36()8 )-&%*#3 4)&)20 ,0- 4)&)20 ,0- (*/. @2. +)*&.@(3. ")&)("3 2 #%-&. 14)  

 

L) 2#),)8 4,$++. +,37(%")2, *$@9 +) @3*#%(C39/ D2, $,)2.(' @32.,4.(C33 2($#,3 

#$+),0&05 &.(")2 )*#%.#*9 +,3/.,() (% #)/ >. $,)2(.. ; @,$4)8 *#),)(0, 2 @2%-+9#' ,%7 

$/.(':%<#*9 @3*#%(C33 /.>@$ )*#,),0&0/3 3 #$+),0&0/3 &.("%/3. L) *#.+.(3 

$@%&.(()*#3 )# )*#,),0&05 &.(")2, 20-),"3 #$+),0&05 &.(")2 ,%7@.&9<#*9 (% @2. 4,$++0 

— 20-),"3 &.(")2 37 -%**.8(% Y**$,3 3 \+)(*")4) /),9. I)&.. -&37"3/3 " )*#,),0&0/ 

&.("%/3 +,3 B#)/ )"%702%<#*9 &.("3 37 ,." <4% +)-.,.>'9 L,3/),'9. A%>() $"%7%#', 6#), 2 

)#&363. )# +,.@0@$=.4) 2%,3%(#% %(%&37%, (%-&<@%.#*9 7%")()/.,(). 2)7,%*#%(3. ,%7&3638 

/.>@$ 20-),"%/3 37 ,%7(05 -%**.8()2 (2 *,.@(./, D2 = 4,65), 2 *,%2(.(33 * $,)2(./ 

@32.,4.(C33 /.>@$ 20-),"%/3 2($#,3 -%**.8()2 — 2 *,.@(./, @&9 4,$++ 20-),)" 2($#,3 

-%**.8(% Y**$,3 3 \+)(*")4) /),9, D2 ,%2() 1,97 3 2,67, *))#2.#*#2.(() (@&9 +.,2)8 4,$++0 

+,37(%")2 7(%6.(39 B#35 >. +)"%7%#.&.8 *)*#%2&9.# 6,48, 7,63 3 3,92, *))#2.#*#2.(()).  

T%"3/ )-,%7)/, +) *$//. @2$5 @3*#%(C38 D2, ,%**63#%((05 @&9 @2$5 (%-),)2 

+,37(%")2, (%3-)&.. $@%&.((0/3 )# )*#,),0&05 &.(")2 )"%702%<#*9 20-),"3 #$+),0&05 

&.(")2 37 ,. !,/$ 3 +,3#)")2 2.,5(.4) #.6.(39 ,. Y**$,3. L,3 *,%2(.(33 )*#,),0&05 

&.(")2 3 #$+),0&05 &.(")2 37 ,. J,32%9 )-(%,$>32%.#*9 (%3/.(':38 $,)2.(' @32.,4.(C33. 

T$+),0&0. >. &.("3 37 -%**.8(% )7. U%("3, 2)*#)6()4) 3 <>()4) +)-.,.>'9 L,3/),'9 

7%(3/%<# +,)/.>$#)6(). /.>@$ B#3/3 @2$/9 4,$++%/3 +)&)>.(3.. ;+,%2.@&32)*#3 ,%@3 

(.)-5)@3/) )#/.#3#', 6#), +) )#():.(3< " )-=./$ $,)2(< @32.,4.(C33 #$+),0&05 3 
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)*#,),0&05 &.(")2 37 )-&%*#3 *3/+%#,33, *$//%,(%9 ,%7(3C% @3*#%(C33 D2 /.>@$ 

#$+),0&0/3 &.("%/3 37 ,." 7%+%@()4) 3 2)*#)6()4) *"&)()2 ;35)#.-!&3(9 2 -)&':3(*#2. 

*&$6%.2 *)*#%2&9.# (.7(%63#.&'($< 2.&363($ — (. -)&.. 10%.  

O%&08 )-K./ 20-),)" #$+),0&05 &.(")2 37 -%**.8(% ,. !(<8 3 )*#,),0&05 &.(")2 

37 )7. O%,"%")&' (. +)72)&9.# +,)2.*#3 35 +)&()C.((). *,%2(.(3. * )*#%&'(0/3 20-),"%/3 

&.(")2. D#/.#3/ &3:' *&.@$<=... T$+),0&0. &.("3 37 -%**.8(% !(<9, 3/.9 -)&':3. 

7(%6.(39 +,)/.,)2, )#,%>%<=35 20*)#$ 7%4&%7(36()8 )-&%*#3 4)&)20 ,0- (*/. #%-&. 13, 

+,)/.,0 V4_7 3 V6_5), +) 2#),)8 4,$++. +,37(%")2 )"%702%<#*9 $@%&.(0 )# )*#,),0&05 

&.(")2 @%>. 2 .=. -)&':.8 *#.+.(3, 6./ #$+),0&0. &.("3 37 -%**.8(% Y**$,3 (*/. ,3*. 22). 

D*#,),0&0. >. &.("3 37 )7. O%,"%")&' +,)92&9<# 7(%63#.&'(). *5)@*#2) * #$+),0&0/3 

&.("%/3 37 -%**.8(% \+)(*")4) /),9, )*)-.(() * &.("%/3 37 ,. J,32%9. Q%/.#3/ )@(%"), 6#) 

+)6#3 3@.(#36(). +)&)>.(3. *,.@(35 +,)."C38 )*)-.8 &.(")2 37 ,. J,32%9 3 )7. O%,"%")&' 

(% +.,2$< "%()(36.*"$< +.,./.(($< @&9 +,37(%")2, 5%,%"#.,37$<=35 ,0&) 3 6.&<*#3, 

)-$*&)2&.() ,%7&36(0/3 +,363(%/3. D#()*3#.&'() )*#%&'(05 20-),)" &.(")2 37 ,." 

+)-.,.>'9 L,3/),'9, 20-),"% &.(")2 37 ,. J,32%9 */.=.(% 2 *#),)($ )*#,),0&05 &.(")2 

+,.>@. 2*.4) 37 7% /%&)4) ,%7/.,% 35 (3>(.8 6.&<*#3. ?%+,)#32, 5%,%"#.,(). +)&)>.(3. 

/%,"%")&'*"35 &.(")2 )+,.@.&9.#*9 (.-)&':3/3 ,%7/.,%/3 35 2.,5(.8 6.&<*#3 (+) ,%7/.,$ 

(3>(.8 6.&<*#3 )(3 +,%"#36.*"3 (. )#&36%<#*9 )# #$+),0&05 &.(")2: */. #%-&. 13). 

«@&);1%1/,&>#/5&# -.&+%)5&»: 1,%1/&,#(9%)4 C&.&%) /8-.)D,61&$), /1C%&5), 
>&/(1 E)<#.%23 ,2>&%15 & $.8;&# -15)+),#(& 

J ,%7,9@$ «@3%4()*#36.*"35 +,37(%")2», #. .. +,37(%")2, +)72)&9<=35 

@3EE.,.(C3,)2%#' #$+),0&05 3 )*#,),0&05 &.(")2 2 */.:%((05 20-),"%5 3 )+,.@.&9#' 

+,3(%@&.>()*#' " #)8 3&3 3()8 E),/. 35 37)&3,)2%((05 +)+$&9C38, ,%(.. )#()*3&3 

+,.>@. 2*.4) 63*&) >%-.,(05 #063()", % #%">. 3(@."*0 @2$5 ")*#.8 — :3,3(% 

*$+,%B#/)3@% 3 *):(3"%, 20,%>.((%9 2 % )# (%3-)&':.8 @&3(0 ")*#3 (J3E%, 1976; 

A%*3&'.2%, 1978; O3(%, A%*3&'.2%, 1979; !&."*..2, 1983). 

U%,%"#.,3*#3"% 20-),)" &.(")2 37 ,." L,3/),'9 +) 63*&$ >%-.,(05 #063()" (Sb), 

)#()*3#.&'()8 :3,3(. *$+,%B#/)3@% 3 *):(3"% (SethW, Vw1) @%(% 2 #%-&. 17; *5./% 

37/.,.(38 B#35 3 @,$435 ")*#.8 +,.@*#%2&.(% (% ,3*. 3; *#%#3*#36.*"%9 )C.("% 7(%63/)*#3 

2092&.((05 ,%7&3638 @%(% 2 #%-&. 18. A B#35 #%-&3C%5 +,32.@.(0 #%">. @%((0. 3 +) @,$43/ 

+,37(%"%/, )"%7%2:35*9, (% (%: 274&9@, 2.*'/% +)&.7(0/3 +,3 209*(.(33 4,%(3C 

4.)4,%E36.*"35 4,$++3,)2)" #$+),0&05 &.(")2 3 ,.:.(33 @,$435 2)+,)*)2: +) 

@)+)&(3#.&'(0/ 3(@."*%/ *):(3"% (Vw2 3 V1_2), 3(@."*%/ 9706()8 ")*#3 (Gw1, Gw2 3 

G1_2), 63*&$ +3&),36.*"35 +,3@%#")2 (Pc) 3 +)72)(")2 (Vt). DC.("% @)*#)2.,()*#3 ,%7&3638 

/.>@$ 20-),"%/3 &.(")2 +) )*#.)&)436.*"3/ 3 @,$43/ +,37(%"%/, 3/.<=3/ )#&36(). )# 
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(),/%&'()4) 6%*#)#(). ,%*+,.@.&.(3. 2%,3%(# 3 -)&':$< @3*+.,*3<, +,)2)@3&%*' * 

3*+)&'7)2%(3./ (.+%,%/.#,36.*")4) ",3#.,39 O%((%-Y3#(3. P*&3 6%*#)#(). ,%*+,.@.&.(3. 

-0&) -&37") " (),/%&'()/$, +,3/.(9&*9 ",3#.,38 GT2. L,3 B#)/, * $6.#)/ ,%(.. 

2092&.(()8 +)+$&9C3)(()8 *#,$"#$,0, )-K.@3(9&3*' /%&)63*&.((0. 3 -&37"3. @,$4 " 

@,$4$ 20-),"3. 

T%-&3C% 17. 

K&(&;'$()+');& 08"-(-; *$1;-0 (+($<1==/+'&1<&('1-$ -';*-1$1)$) ,- ,(-%$(&% +7,(&:'%-)<& 

(SethW), +-@1);& (Vw1, Vw2, V1_2), =/831-I ;-+') (Gw1, Gw2, G1_2), & '&;>$ %$()+')3$+;)% 

,()/1&;&% — 3)+*7 >&"$(189 '83)1-; (Sb), ,)*-()3$+;)9 ,()<&';-0 (Pc) ) ,-/0-1;-0 (Vt) 

A0-),-
"3 

n SethW Vw1 Vw2 V1_2 Gw1 Gw2 G1_2 n Sb n Pc n Vt 

  )*#,),0&0. &.("3       
!H 14 25,1  

1,9  
60,1  
5,3  

86,8  
8,1  

72,4  
4,3  

28,1  
1,7  

46,3  
2,5  

60,9  
2,6  

10 30,4 
1,7 

— — — — 

!; 9  26,1  
1,3  

63,8  
7,4  

84,6  
10,7  

75,6  
4,1  

25,6  
2,0  

45,2  
2,5  

60,7  
2,2  

13 28,7 
1,0 

11  93.7  
10.4  

5 60,0 
0,7 

JD 16  25,8  
1,8  

63,2  
4,4  

86,5  
11,7  

73,3  
4,0  

29,1  
1,5  

47,1  
3,3  

61,7  
2,6  

9 28,9 
0,8 

10  93.3  
7,6  

6 60,2 
0,8 

OH 4  29,2  
2,9  

64,6  
5,7  

97,6  
5,4  

66,2  
2,9  

32,9 
2,9  

49,6 
2,4  

66,4 
3,2  

5 22,0 
0,7 

— — — — 

  #$+),0&0. &.("3       
!H 16  39,1  

2,9  
80,9  
8,9  

119,7  
11,0  

67,6  
4,7  

38,0  
3,7  

52,4  
4,0  

72,5  
3,3  

40 21,2 
0,8 

— — — — 

!T 10  40,7  
2,7  

77,0  
8,0  

118,2  
14,9  

65,5  
5,4  

36,9  
2,2  

51,0  
3,2  

72,5  
3,7  

14 20,7 
1,2 

11  104,8 
8,3  

— — 

Y; 22  38,5  
2,4  

73,4  
10,2  

114,6  
12,1  

64,0  
6,1  

36,4  
1,4  

50,1  
2,6  

72,8  
3,4  

20 21,0 
0,9 

12  103,1  
8,5  

5 61,6 
0,5 

!; 14  40,3  
2,9  

76,9  
5,5  

117,4  
8,2  

65,7  
5,9  

38,2  
2,3  

54,3  
2,7  

70,4  
1,6  

16 21,1 
1,2 

12  102,3 
12,0  

10 61,7 
0,7 

JD 13  36,2  
2,2  

79,4  
6,5  

114,3  
4,8  

69,5  
5,5  

41,1  
4,6  

55,4  
5,8  

74,2  
2,1  

14 20,6 
0,7 

— — 6 61,7 
0,5 

N1 20  41,5  
3,0  

77,4  
6,6  

111,3  
10,3  

69,8  
5,4  

37,2  
2,2  

53,0  
2,9  

70,2  
1,7  

18 21,2 
0,9 

12  101,3 
8,9  

— — 

T! 5 42,6  
3,8  

83,1  
3,6  

127,1  
6,7  

65,6  
4,7  

43,2  
5,7  

60,2  
5,7  

71,7  
3,5  

5 20,4 
0,8 

5  104,8 
15,4  

5 62,0 
0,7 

               ;! 6  37,8  
4,7  

71,1  
4,1  

105,8  
6,7  

67,4  
4,5  

33,5   
2,7  

49,4 
2,6 

71,1  
1,9 

7 22,9 
0,7 

— — — — 

PG 7  37,8  
1,9  

70,9  
8,3  

108,2  
9,2  

65,6  
5,9  

34,9  
2,4  

50,2  
1,3  

69,5  
1,8  

7 23,3 
0,8 

10  93,4  
9,2  

— — 

O! 6  37,3  
1,8  

67,8  
5,2  

101,6  
7,4  

66,9  
5,1  

33,7  
1,6  

46,7  
1,3  

72,3  
2,9  

6 22,7 
0,5 

8  92,4  
5,7  

4 60,5 
1,0 

A! 33  36,1  
2,0  

69,6  
7,0  

108,7  
11,5  

64,3  
4,4  

33,5  
2,5  

47,1  
3,7  

71,2  
2,9  

40 22,1 
1,0 

20  96,8  
7,9  

14 59,7 
0,5 

               JH 21  37,0  
2,7  

70,8  
7,9  

109,7  
10,0  

64,6  
4,9  

31,8  
2,2  

49,3  
4,6  

64,7  
2,5  

20 23,5 
0,9 

12  82,9  
5,5  

7 59,6 
0,5 

               !1 11  36,2  
2,6  

63,2  
7,0  

95,3  
8,8  

66,3  
3,7  

32,6  
3,9  

47,6  
3,6  

68,4  
2,8  

15 21,3 
1,3 

14  77,0  
8,7  

11 59,6 
0,7 

;T 9  38,5  
1,1  

61,1  
5,1  

96,8  
11,1  

63,7  
7,7  

31,4  
2,7  

49,8  
2,5  

66,0  
3,4  

8 21,5 
0,9 

— — — — 

?P 22  35,4  
2,0  

60,4  
4,3  

91,2  
7,9  

66,4  
4,9  

28,6  
1,9  

41,2  
2,7  

69,6  
2,4  

29 21,7 
0,8 

14  77,5  
5,8  

6 59,2 
0,8 

!? 19 36,6  
2,8  

61,9  
4,1  

92,7  
6,5  

66,6  
4,0  

29,3  
1,7  

42,0  
2,3  

69,8  
2,0  

18 21,5 
1,0 

12  80,7  
7,3  

16 59,6 
0,9 

               
A*.4): 277        313  163  95  
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T%-&3C% 18. 

C$/7*.'&'8 ,&(189 +(&01$1)I 08"-(-; -+'(-(8*89 ) '7,-(8*89 *$1;-0 ,- -+'$-*-2)3$+;)% 

,()/1&;&% ) 3)+*7 ,)*-()3$+;)9 ,()<&';-0 (;()'$()I N&11&-O)'1) — Sokal, Rohlf, 1981; ,() 

08,-*1$1)) %1->$+'0$1189 +(&01$1)I, 7(-0$1. /1&3)%-+') ;-(($;')(-0&*+= ,- %$'-<7 

D-1B$((-1) — Rice, 1989) 

A0-),"3 D1 Y;; AD; JH LA1 LA2 D1 Y;; AD; JH LA1 LA2 
 SethW Gw1 

D1 25,6      27,8      
Y;; ** 39,6     ** 37,7     
AD; ** ** 36,7    ** ** 33,6    
JH ** *  37,0   ** **  31,8   
LA1 ** *   37,2  * **   32,2  
LA2 ** **    36,0  ** ** ** ** 28,9 

 Vw1 Gw2 
D1 62,2      46,4      
Y;; ** 77,5     ** 52,6     
AD; ** ** 69,7     ** 47,2    
JH ** **  70,8      49,3   
LA1  ** ** ** 62,2   **   48,5  
LA2  ** ** **  61,1 ** ** ** ** ** 41,6 

 Vw2 G1_2 
D1 86,2      61,2      
Y;; ** 116,1     ** 72,0     
AD; ** ** 107,5    **  71,3    
JH **   109,7    ** ** 64,7   
LA1 * ** ** ** 95,9  * ** **  66,3  
LA2  ** ** **  91,9 ** *  ** * 69,7 
 V1_2 Pc 
D1 73,5      93,5      
Y;; ** 66,9     ** 102,8     
AD; **  65,1     ** 95,0    
JH **   64,6   ** ** ** 82,9   
LA1 **    65,1  ** ** **  78,3  
LA2 **     66,5       

L,3/ . 6 % ( 3 . . D1 — )-K.@3(_((%9 20-),"% )*#,),0&05 &.(")2 (&)"%&'()*#3: !H, !; 3 JD). Y;;, AD; — 
)-K.@3(_((0. 20-),"3 #$+),0&05 &.(")2 37 -%**.8(% Y**$,3 (&)"%&'()*#3: !H, !T, Y;, !;, JD 3 N1) 3 ,." 2)*#)6()4) 
+)-.,.>'9 L,3/),'9 (&)"%&'()*#3: ;!, PG, O! 3 A!). JH — 20-),"% #$+),0&05 &.(")2 37 ,. J,32%9. LA1 3 LA2 — 
)-K.@3(_((0. 20-),"3 &.(")2 37 ,." Y**$,38*")4) 3 !/$,*")4) 7%&32)2 7%&32% L.#,% A.&3")4) (&)"%&'()*#3: !1, ;T 3 
?P, !?, *))#2.#*#2.((); +,3 *,%2(.(33 +) Pc, 20-),"3 37 7%&32% L.#,% A.&3")4) (% 4,$++0 (. ,%7@.&9&3*'). L) @3%4)(%&3 
— *,.@(.. 7(%6.(3. +,37(%")2 2 )-K.@3(_((05 20-),"%5. * 3 ** — 20-),"3 @)*#)2.,() ,%7&36%<#*9 (% )-=./ 
(E3"*3,)2%(()/) $,)2(. 7(%63/)*#3 0,05 3 0,01, *))#2.#*#2.((). 

 

L) 63*&$ >%-.,(05 #063()" )*#,),0&0. &.("3 37 -%**.8(% Y**$,3 ,.7") )#&36%<#*9 

)# #$+),0&05 &.(")2, ")#),0., 2 *2)< )6.,.@', #%" >. )"%702%<#*9 (.)@(),)@(0/3. L) Sb 

20-),"3 #$+),0&05 &.(")2 /)>() ,%*+)&)>3#' 2 *&.@$<=38 ,9@ — &.("3 37 -%**.8(% 

Y**$,3 (  = 20,97*), ,." 7%&32% L.#,% A.&3")4) (  = 21,50), 2)*#)6()4) +)-.,.>'9 

(  = 22,75) 3 ,. J,32%9 (  = 23,50). ;)4&%*() ",3#.,3< GT2, 2*. +%,(0. *,%2(.(39 

                                                
* Q@.*', @&9 Sb 3 @%&.. — @&9 Vt, +,32)@9#*9 (.272.:.((0. *,.@(3.. 
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$"%7%((05 4,$++3,)2)" /.>@$ *)-)8, % #%">. * )-K.@3(.(()8 20-),")8 )*#,),0&05 &.(")2 

(  = 29,33), +,)92&9<# 20*)") @)*#)2.,(0. ,%7&3639 (P < 0,05 3&3 0,01).  

?. /.(':3. ,%7&3639 /.>@$ @2$/9 E),/%/3 &.(")2 (%-&<@%<#*9 3 +) +,37(%"$ 

SethW. L) B#)/$ +)"%7%#.&< 37$6.((0. 20-),"3 ,%7@.&9<#*9 (% #,3 4,$++0 — 2 

/%"*3/%&'()8 *#.+.(3 )#&36%<=3.*9 /.>@$ *)-)8 20-),"3 )*#,),0&05 3 #$+),0&05 

&.(")2 37 )-&%*#3 *3/+%#,33, % #%">. 20-),"3 #$+),0&05 &.(")2 37 -%**.8(% \+)(*")4) 

/),9. L,3 B#)/ @)*#)2.,(05 ,%7&3638 /.>@$ 4,$++%/3 20-),)" &.(")2 37 ,." +)-.,.>'9 (. 

)-(%,$>32%.#*9 (*/. #%-&. 18). 

G)2)&'() (.)>3@%((%9 "%,#3(% *&)>3&%*' +) )#()*3#.&'()8 :3,3(. *):(3"% (Vw1). 

T$+),0&0. &.("3 37 -%**.8(% Y**$,3 3/.<# *%/$< -)&':$< :3,3($ *):(3"% — "%" 

+,%23&), )")&) 80% )# .4) @&3(0. ;):(3" #$+),0&05 &.(")2 37 ,." 2)*#)6()4) +)-.,.>'9 

L,3/),'9 3 ,. J,32)8 7%/.#() $>. — Vw1 )")&) 70%. D*#,),0&0. >. &.("3 37 -%**.8(% 

Y**$,3 3 #$+),0&0. &.("3 37 ,." 7%&32% L.#,% A.&3")4) @./)(*#,3,$<# (%3/.(':3. 

7(%6.(39 Vw1 ()")&) 60%) 3 +) B#)/$ +)"%7%#.&< @,$4 )# @,$4% @)*#)2.,() (. )#&36%<#*9 

(#%-&. 18). T./ (. /.(.., "%" B#) 23@() 37 7(%6.(38 @,$435 3(@."*)2 B#)8 ")*#3 (Vw2 3, 

)*)-.(() — V1_2), @.#%&3 *#,).(39 *):(3"% $ )*#,),0&05 &.(")2 37 -%**.8(% Y**$,3 3 

#$+),0&05 &.(")2 37 ,." 7%&32% L.#,% A.&3")4) ,.7") )#&36(0. Y )*#,),0&05 &.(")2 

-)&':. )#()*3#.&'(08 ,%7/., )*()2%(39 *):(3"% (V1_2), ")#),08 2($#,3 #$+),0&05 

&.(")2 +,%"#36.*"3 (.37/.(.(. 

L)5)>%9 "%,#3(% (%-&<@%.#*9 3 +,3 *,%2(.(33 &.(")2 +) )#()*3#.&'()8 :3,3(. 

9706()8 ")*#3 (Gw1). ;%/$< :3,)"$< 9706($< ")*#' 3/.<# #$+),0&0. &.("3 37 -%**.8(% 

Y**$,3; (%3/.(':$< — )*#,),0&0. &.("3 37 B#)4) -%**.8(% 3 #$+),0&0. &.("3 37 ,." 

7%+%@()8 6%*#3 7%&32% L.#,% A.&3")4) (!/$,*")4) 7%&32%, &)"%&'()*#3: ?P 3 !?); 

+,)/.>$#)6(0. 5%,%"#.,3*#3"3 +,3*$=3 #$+),0&0/ &.("%/ 37 @,$435 ,." +)-.,.>'9 

\+)(*")4) /),9. T%" >., "%" 3 2 *&$6%. * *):(3")/, 3*+)&'7)2%(3. @2$5 @)+)&(3#.&'(05 

3(@."*)2 — Gw2 3 G1_2 ()*()2%((05 (% #)8 >. *5./. 37/.,.(38, 6#) 3 3(@."*0 Vw2 3 

V1_2), +)72)&9<# 2*",0#' 4)/)+&%*#36.*"38 5%,%"#., *5)@*#2% )*#,),0&05 &.(")2 3 

#$+),0&05 &.(")2 37 ,." !/$,*")4) 7%&32% 2 )-=.8 E),/. 9706()8 ")*#3.  

Q(%63#.&'(%9 4.)4,%E36.*"%9 37/.(632)*#' 2092&.(% #%">. +) 63*&$ +3&),36.*"35 

+,3@%#")2 (Pc) &.(")2 (#%-&. 17). A0-),"3 #$+),0&05 &.(")2 ,%*+%@%<#*9 (% #,3 4,$++0 — 

&.("3 37 (1) -%**.8(% Y**$,3 * (%3-)&':3/ 63*&)/ Pc, (2) ,." 2)*#)6()4) +)-.,.>'9 

L,3/),'9 3 (3) ,." 7%&32% L.#,% A.&3")4) 3 ,. J,32%9, 3/.<=35 (%3/.(':3. 7(%6.(39 

B#)4) +)"%7%#.&9. D*#,),0&0. &.("3 37 -%**.8(% Y**$,3 +) Pc (.)#&363/0 )# #$+),0&05 

&.(")2 37 2#),)8 4,$++3,)2"3. J%" 23@() 37 +,.@*#%2&.((05 2 #%-&. 17 @%((05, #)&'") +) 

B#)/$ +,37(%"$ #$+),0&0. &.("3 37 ,. J,32%9 )-,%7$<# )@($ 4,$++$ * 20-),"%/3 &.(")2 37 
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7%&32% L.#,% A.&3")4). L) @,$43/ 37$6.((0/ «@3%4()*#36.*"3/» +,37(%"%/ )(3 

)-K.@3(9<#*9 * &.("%/3 37 2)*#)6()8 6%*#3 +)-.,.>'9 L,3/),'9.  

L) 63*&$ +)72)(")2 )*#,),0&0. &.("3 37 -%**.8(% Y**$,3 3 &.("3 37 ,.", 

2+%@%<=35 2 \+)(*"). /),., @)*#)2.,() (. )#&36%<#*9 (#%-&. 18). T$+),0&0. >. &.("3 37 

B#)4) -%**.8(% 3/.<# (% 1-2 +)72)("% -)&':. (,%7&363. @)*#)2.,() (% $,)2(. 7(%63/)*#3 

0,01, ",3#.,38 GT2). L,3 B#)/ 63*&) 52)*#)205 3 +.,.5)@(05 +)72)(")2 )*#%.#*9 +,.>(3/ 

("%" +,%23&), 23-24 3 2-3, *))#2.#*#2.(()), % $2.&3632%.#*9 63*&) #$&)23=(05 +)72)(")2 — 

6%=. 2*.4) 35-36 +,)#32 33-34 2 )*#%&'(05 20-),"%5.  

L) )#():.(3< " )*#,),0&0/ &.("%/, +9#' #$+),0&05 &.(")2 37 -%**.8(% !(<9 +) 

-)&':3(*#2$ )*#.)&)436.*"35 +,37(%")2 @./)(*#,3,$<# (%3-)&.. B"*#,./%&'(0. 7(%6.(39, 

+,.20:%<=3. 5%,%"#.,3*#3"3 #$+),0&05 &.(")2 37 -%**.8(% Y**$,3. A #) >. 2,./9, 2+)&(. 

)6.23@() 35 *5)@*#2) * +)*&.@(3/3 +) /.,3*#36.*"3/ +)"%7%#.&9/. 

R.#0,. )*#,),0&05 &.("% 37 )7. O%,"%")&' +) -)&':3(*#2$ 37$6.((05 +,37(%")2 

)"%702%<#*9 6,.7206%8() -&37"3 " %&&)+%#,36.*"3/ 20-),"%/ #$+),0&05 &.(")2. ; @,$4)8 

*#),)(0, *,%2(3#.&'() $7"38 *$+,%B#/)3@ )@()7(%6() $"%702%.# (% 35 4.(.#36.*"$< *297' * 

)*#,),0&0/3 &.("%/3. 

T%"3/ )-,%7)/, (. *)*#%2&9.# )*)-)4) #,$@% 7%/.#3#' #)# E%"#, 6#) 3 +) +,37(%"%/, 

)+3*%((0/ 2 @%(()/ ,%7@.&., #$+),0&0. &.("3 37 7)(0 *3/+%#,33 )#*#)9# )# )*#,),0&05 

&.(")2 (.*")&'") @%&':., 6./ 37)&3,)2%((0. +)+$&9C33 #$+),0&05 &.(")2 37 ,." -%**.8(% 

\+)(*")4) /),9. ;5)@*#2) )*#,),0&05 &.(")2 * +)*&.@(3/3 ()*)-.(() * #$+),0&0/3 

&.("%/3 37 ,." 7%+%@()8 6%*#3 7%&32% L.#,% A.&3")4)) )"%702%.#*9 (%*#)&'") 2.&3"), 6#) +) 

(.")#),0/ «@3%4()*#36.*"3/» +,37(%"%/ )(3 (. ,%7&363/0. D@(%") 2 )*()2. B#)4) 

*5)@*#2% *"),.. 2*.4) &.>3# (.7%23*3/). 2)7(3"()2.(3. $ )*#,),0&05 3 #$+),0&05 &.(")2 

*5)@(05 5%,%"#.,3*#3". T./ -)&.., 6#) 2 ,9@. *&$6%.2 2 ,)&3 «@3%4()*#36.*"35» +,37(%")2 

20*#$+%<# #%"3. )-)-=.((0. 5%,%"#.,3*#3"3, "%" )#()*3#.&'(%9 :3,3(% ")*#3, @&9 

")#),05 )@(3 3 #. >. 7(%6.(39 /)4$# -0#' @)*#34($#0 ,%7&36(0/3 +$#9/3. 

G&9 #)4), 6#)-0 209*(3#', "%" *))#()*9#*9 $ &.(")2 5%,%"#.,3*#3"3 *$+,%B#/)3@%, 

*):(3"%, 9706()8 ")*#3 * +,)+),C39/3 6.,.+()8 "),)-"3, -0& +,)2.@.( @)+)&(3#.&'(08 

%(%&37 37/.(632)*#3 3*5)@(05 37/.,.(38 B#35 ")*#.8 (+) ")#),0/ ,%**63#02%&3*' 

3(@."*0) 3 (.*")&'"35 +,)/.,)2 6.,.+%.  

F1-1/,)"(#%&# 3).)5,#.&/,&5 /8-.)D,61&$), /1C%&5), 4+2>%10 51/,& & 
-.1-1.:&0 >#.#-%10 51.1<5& 8 1/,.1.2(23 & ,8-1.2(23 (#%51" 
;./' +,)/.,)2 6.,.+()8 "),)-"3 3 2)*./' 37/.,.(38 #,.5 ")*#.8 (,3*. 3) -0&3 

*@.&%(0 @&9 "%>@)8 37 163 37$6.((05 )*)-.8 @2$5 E),/ &.(")2: 18 )*#,),0&05 3 49 

 

 117 

#$+),0&05 &.(")2 37 -%**.8(% Y**$,3 3 !(<9, 96 #$+),0&05 &.(")2 37 -%**.8(% \+)(*")4) 

/),9.  

;)4&%*() ,.7$&'#%#%/ @3*+.,*3)(()4) %(%&37%, +) @&3(. )*()2%(39 6.,.+% (Lb — )# 

+.,.@(.8 6%*#3 +)+.,.6()4) ,9@% 7$-)2 (% *):(3". @) 7%@(.4) ",%9 +%,%*E.()3@%) 

37$6.((0. 20-),"3 @,$4 )# @,$4% @)*#)2.,() (. )#&36%<#*9 (P > 0,05). L)B#)/$ ,%7/.,(%9 

37/.(632)*#' 37 +.,236(05 @%((05 -0&% $@%&.(% +,3 +)/)=3 2063*&.(39 )#()*3#.&'(05 

7(%6.(38 +,)/.,)2 (3(@."*)2), 4@. 2 "%6.*#2. 63*&3#.&9 3*+)&'7)2%&%*' @&3(% )*()2%(39 

6.,.+%. A @,$4)/ 2%,3%(#. %(%&37% @&9 $@%&.(39 ,%7/.,()8 37/.(632)*#3 3*+)&'7)2%&%*' 

%&&)/.#,36.*"%9 "),,."C39 (Reist, 1985). D@(%") ,.7$&'#%#0 *,%2(.(38 )"%7%&3*' 

+,%"#36.*"3 3@.(#36(0 #./, 6#) -0&3 +)&$6.(0 (% )*()2. 3(@."*)2. L)B#)/$, 2 C.&95 

)-.*+.6.(39 2)7/)>()*#3 *)+)*#%2&.(39 (%:35 @%((05 * &3#.,%#$,(0/3, +,32)@9#*9 

,.7$&'#%#0 %(%&37% 3(@."*)2 ")*#.8.  

L%,%/.#,36.*"%9 5%,%"#.,3*#3"% 20-),)" +) 37$6.((0/ )*#.)&)436.*"3/ +,37(%"%/ 

+,.@*#%2&.(% 2 #%-&. 19, ,.7$&'#%#0 *#%#3*#36.*")4) *,%2(.(39 20-),)" @%(0 2 #%-&. 20.  

F7,(&:'%-)< . D*#,),0&0. &.("3, 3/.<=3. -)&.. @&3(($<, 6./ $ #$+),0&05 

&.(")2, B#/)3@%&'($< 6%*#' 6.,.+% (EthL), 5%,%"#.,37$<#*9 3 7(%63#.&'() -)&':.8 @&3()8 

*$+,%B#/)3@% (Set_L). J,)/. #)4), )*#,),0&0. &.("3 20@.&9<#*9 (%3/.(':.8 :3,3()8 

*$+,%B#/)3@% (Set_W).  

R.#")8 "),,.&9C33 /.>@$ @&3(%/3 B#/)3@%&'()8 6%*#3 6.,.+% 3 *$+,%B#/)3@% $ 

#$+),0&05 &.(")2 (%/3 (. 2092&.(). T%", (.*/)#,9 (% #), 6#) #$+),0&0. &.("3 37 -%**.8(% 

Y**$,3 3 ,." 7%+%@()8 6%*#3 7%&32% L.#,% A.&3")4) +) EthL @)*#)2.,() (. )#&36%<#*9, )(3 

3/.<# *$=.*#2.((0. ,%7&3639 +) Set_L — $ +.,205 *$+,%B#/)3@ 7%/.#() "),)6.. S3,3(% 

*$+,%B#/)3@% 2 20-),"%5 &.(")2 37 -%**.8(% \+)(*")4) /),9 2 -)&':3(*#2. *&$6%.2 

)"%702%.#*9 (.*")&'") /.(':., 6./ $ #$+),0&05 &.(")2 37 )-&%*#3 *3/+%#,33. D@(%") 

@)*#)2.,(0. ,%7&3639 /.>@$ (3/3 )-(%,$>32%<#*9 #)&'") 2 @2$5 37 6.#0,.5 +%,(05 

*,%2(.(38 (#%-&. 20). 

F-@1); .  ;%/08 @&3((08 *):(3" 3/.<# )*#,),0&0. &.("3. ?.*")&'") /.(':. 

)"%7%&%*' @&3(% *):(3"% $ #$+),0&05 &.(")2 37 7%&32% L.#,% A.&3")4). D*#%&'(0. 

20-),"3 #$+),0&05 &.(")2 5%,%"#.,37$<#*9 .=. -)&.. "),)#"3/ *):(3")/ 3 /.>@$ *)-)8 

@)*#)2.,() (. )#&36%<#*9. !(%&)436(%9 "%,#3(% (%-&<@%.#*9 3 +) @&3(. )*()2%(39 

*):(3"% (V2_L). L) :3,3(. *):(3"% (V_W) 20@.&9<#*9 &.("3 37 -%**.8(% Y**$,3 3 !(<9 

(*%/08 :3,)"38 *):(3"), 2 #) 2,./9 "%" )*#%&'(0. 20-),"3 +) B#)/$ +)"%7%#.&< 

)@(),)@(0. 

;)4&%*() +)&$6.((0/ @%((0/, (%3/.(':3. *,.@3 #$+),0&05 &.(")2 7(%6.(39 

)#()*3#.&'()8 :3,3(0 *):(3"% $ &.(")2 37 ,." 7%&32% L.#,% A.&3")4) 92&9<#*9 
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*&.@*#23./ 2)7,%*#%(39 @&3(0 B#)8 ")*#3, +,3 +,3/.,()/ *)5,%(.(33 .. 37(%6%&'()8 

:3,3(0. ?%+,)#32, $ #$+),0&05 &.(")2 37 -%**.8(% Y**$,3 3 !(<9 $2.&3632%.#*9 :3,3(% 

")*#3, % @&3(% )*#%.#*9 +,.>(.8.  

T%-&3C% 19. 

K&(&;'$()+');& 08"-(-; *$1;-0 (+($<1==/+'&1<&('1-$ -';*-1$1)$) ,- ,(-,-(J)=% 3$($,&, 

)1<$;+&% ;-+'$I $2- :'%-)<&*.1-I 3&+') ) =/831-I ;-+') 

     A0-),"3      
L,37-             
(%"3 D1 Y; !; N1 T! O! A! JH !1 ;T ?P !? 

             
Lb (*/) 4,05 4,11 4,16 4,21 3,91 4,22 4,17 4,02 4,05 3,95 4,20 4,14 

 1,07 0,61 0,74 0,59 1,3 0,51 1,33 0,94 1,15 0,82 0,73 0,67 

             
EthL 41,3 32,0 33,3 33,3 31,8 34,9 35,0 34,8 32,1 32,2 33,1 34,4 

 1,9 2,0 0,9 1,4 1,4 1,0 1,4 1,1 0,8 0,4 0,8 1,1 

EthW1 37,5 39,5 40,2 41,1 39,6 37,9 40,1 37,5 35,8 35,8 36,1 36,2 
 1,7 1,2 1,5 1,4 0,9 0,7 1,2 1,6 1,3 1,2 1,2 1,4 

EthW2 29,6 31,0 31,3 31,5 32,2 29,6 30,3 29,5 27,9 29,3 27,9 28,5 
 1,2 1,2 1,3 0,9 0,8 1,4 0,7 1,2 0,8 1,1 0,9 0,8 

SphW1 43,1 44,5 45,0 43,5 46,4 43,0 44,0 42,4 42,3 41,9 41,1 41,1 
 1,2 1,0 1,6 1,3 1,5 1,5 1,1 1,2 1,4 1,3 0,7 0,7 

SphW2 49,0 52,5 52,9 51,1 53,7 50,6 52,8 51,1 51,4 50,8 49,4 49,5 
 1,9 1,3 0,7 1,4 1,5 1,4 1,4 1,1 1,0 0,9 0,8 0,8 

SphH2 36,9 40,0 39,8 39,3 40,1 38,3 38,9 39,2 39,0 37,6 37,6 38,0 
 1,1 0,8 0,8 0,9 1,3 0,4 0,9 1,1 0,5 0,6 0,4 0,6 

             
Set_L 39,0 29,9 29,1 29,6 29,7 32,0 30,9 32,7 30,5 31,8 31,0 31,3 

 1,8 1,0 1,8 1,9 2,1 2,5 1,5 2,4 1,7 1,1 1,3 1,7 

Set_W 10,4 11,7 11,7 12,2 12,6 12,1 11,0 12,1 11,0 12,2 11,1 11,2 
 0,8 0,5 0,5 0,5 0,8 0,3 0,5 0,5 0,7 0,7 0,5 0,6 

V1_L 23,7 19,9 19,5 19,9 19,1 20,3 20,1 20,3 21,7 21,6 22,5 22,3 
 1,7 1,1 1,5 1,5 0,8 0,9 1,7 1,0 1,5 1,1 1,6 1,1 

V2_L 17,2 13,3 12,7 13,9 12,5 13,2 12,8 13,0 14,4 14,7 15,2 15,1 
 1,2 1,0 1,0 1,0 1,3 1,2 1,3 1,1 0,7 1,2 1,0 0,8 

V_W 14,2 14,9 14,9 15,4 15,8 13,3 14,0 14,1 13,9 13,0 13,6 13,8 
 0,7 1,2 0,8 0,8 1,3 0,5 0,7 1,1 1,0 0,5 0,6 0,7 

G1_L 28,8 29,1 27,4 27,6 27,9 28,6 27,9 29,1 27,0 29,0 29,2 29,6 
 0,6 0,8 0,6 1,5 1,6 0,2 1,2 1,0 1,6 1,2 1,3 1,1 

G2_L 17,7 21,1 19,3 19,4 20,0 20,6 19,9 18,9 18,4 18,2 20,3 20,6 
 1,0 0,8 0,6 1,1 1,3 0,8 0,9 1,1 1,1 0,8 0,7 1,0 

G_W 7,8 10,5 10,5 10,3 12,0 9,6 9,3 9,3 8,8 9,1 8,4 8,7 
 0,7 0,4 0,7 0,6 1,2 0,4 0,6 0,4 0,7 0,7 0,5 0,6 

n 18 10 14 20 5 6 23 20 9 7 16 15 
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T%-&3C% 20. 

C$/7*.'&'8 ,&(189 +(&01$1)I 08"-(-; -+'(-(8*89 ) '7,-(8*89 *$1;-0 ,- ,(-,-(J)=% 

3$($,&, )1<$;+&% ;-+'$I $2- :'%-)<&*.1-I 3&+') ) =/831-I ;-+') (;()'$()I N&11&-O)'1) — 

Sokal, Rohlf, 1981; ,() 08,-*1$1)) %1->$+'0$1189 +(&01$1)I, 7(-0$1. /1&3)%-+') 

;-(($;')(-0&*+= ,- %$'-<7 D-1B$((-1) — Rice, 1989) 

A0-),"3 D1 Y;; AD; JH LA1 LA2 D1 Y;; AD; JH LA1 LA2 
 EthL SphW1 

D1 41,3      43,0      
Y;; ** 33,0      44,2     
AD; ** ** 35,0      43,8    
JH ** **  34,8    ** ** 42,4   
LA1 **  ** ** 32,2   ** *  42,2  
LA2 **  *  ** 33,7 ** ** ** **  41,1 

 EthW1  SphW2 
D1 37,5      49,0      
Y;; ** 40,5     ** 52,0     
AD; **  39,6    **  52,3    
JH  ** ** 37,5   **   51,0   
LA1 ** ** ** ** 35,8  *    51,1  
LA2 ** ** ** * * 36,1  ** ** ** ** 49,4 

 EthW2 SphH2 
D1 29,6      36,9      
Y;; ** 31,3     ** 39,6     
AD;  ** 30,1    ** * 38,8    
JH  **  29,5   **   39,2   
LA1 * ** ** * 28,5  ** *   38,4  
LA2 ** ** ** **  28,2  ** ** ** * 37,8 
 Set_L V2_L 
D1 39,0      17,2      
Y;; ** 29,5     ** 13,4     
AD; ** ** 31,1    **  12,9    
JH ** **  32,6   **   13,0   
LA1 **    31,1  * * * * 14,5  
LA2 ** **    31,1 ** ** ** **  15,1 

 Set_W V_W 
D1 10,4      14,2      
Y;; ** 11,9     * 15,1     
AD; ** ** 11,2     ** 13,9    
JH **  ** 12,1    **  14,1   
LA1 **    11,5   **   13,5  
LA2 ** **  **  11,2  **    13,7 

 V1_L G1_L 
D1 23,7      28,8      
Y;; ** 19,8      27,9     
AD; **  20,1      28,1    
JH **   20,3    * * 29,1   
LA1 * ** *  21,7      27,9  
LA2  ** ** **  22,4  ** **  * 29,4 
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T%-&3C% 20 ()")(6%(3.) 

 G2_L G_W 
D1 17,6      7,8      
Y;; ** 19,7     ** 10,4     
AD; **  20,0    ** ** 9,4    
JH   * 18,9   ** **  9,3   
LA1  ** **  18,3  * **   8,9  
LA2 **   ** ** 20,4 * ** ** **  8,5 

L,3/ . 6 % ( 3 . . D1 — )*#,),0&0. &.("3. Y;;, AD; — )-K.@3(_((0. 20-),"3 #$+),0&05 &.(")2 37 -%**.8(% Y**$,3 
(&)"%&'()*#3: Y;, !;, JD 3 N1) 3 ,." 2)*#)6()4) +)-.,.>'9 L,3/),'9 (&)"%&'()*#3: O! 3 A!). JH — 20-),"% 
#$+),0&05 &.(")2 37 ,. J,32%9. LA1 3 LA2 — )-K.@3(_((0. 20-),"3 &.(")2 37 ,." Y**$,38*")4) 3 !/$,*")4) 7%&32)2 
7%&32% L.#,% A.&3")4) (&)"%&'()*#3: !1, ;T 3 ?P, !?, *))#2.#*#2.(()). L) @3%4)(%&3 — *,.@(.. 7(%6.(3. +,37(%")2 2 
)-K.@3(_((05 20-),"%5. * 3 ** — 20-),"3 @)*#)2.,() ,%7&36%<#*9 (% )-=./ (E3"*3,)2%(()/) $,)2(. 7(%63/)*#3 0,05 3 
0,01, *))#2.#*#2.((). 

 

L,3 *,%2(.(33 $ #$+),0&05 &.(")2 3(@."*)2 *):(3"% 3 +%,%/.#,)2 B#/)3@%&'()8 

6%*#3 6.,.+% +)&$6.(0 *&.@$<=3. ,.7$&'#%#0. T%" >. "%" 3 @&9 3(@."*)2 *$+,%B#/)3@%, 

"%")8-&3-) *$=.*#2.(()8 "),,.&9C33 /.>@$ @&3()8 B#/)3@%&'()8 6%*#3 6.,.+% 3 

5%,%"#.,3*#3"%/3 *):(3"% (. (%-&<@%.#*9. A #) >. 2,./9 +,)*&.>32%.#*9 (.")#),%9 

*)4&%*)2%(()*#' 2 37/.(632)*#3 3(@."*)2 *):(3"% 3 :3,3(0 B#/)3@%&'()4) )#@.&%. L,3 

2)7,%*#%(33 :3,3(0 6.,.+% (% $,)2(. -)")205 ,.:.#6%#05 ")*#.8 (EthW1 3 EthW2) — 

2)7,%*#%.# :3,3(% *):(3"% (#$+),0&0. &.("3 37 )-&%*#3 *3/+%#,33), +,3 $/.(':.(33 

7(%6.(38 +,37(%")2 EthW1 3 EthW2 — (.*")&'") $2.&3632%.#*9 @&3(% *):(3"% (#$+),0&0. 

&.("3 37 ,." 7%&32% L.#,% A.&3")4)). A )#&363. )# @,$435 23@)2 &)*)*.205 ,0-, $ &.(")2, 

#%" >. "%" 3 $ 35 -&3>%8:35 ,)@*#2.((3")2 — #%8/.(.8, (%3-)&':%9 :3,3(% *):(3"% 

)@()2,./.(() 92&9.#*9 3 (%3-)&':.8 :3,3()8 B#)8 6%*#3 B#/)3@%&'()4) )#@.&% 6.,.+%. 

L)B#)/$, .*&3 7% #)6"$ )#*6.#% 279#' 5%,%"#.,3*#3"3 &.(")2 37 ,." 2)*#)6()4) +)-.,.>'9, #) 

$ B#35 &.(")2 +.,.5)@0 )# )@()8 E),/0 ,0&% " @,$4)8 /)>() +,.@*#%23#' 2 *&.@$<=./ 

23@.. Y )*#,),0&05 &.(")2 $@&3(.( B#/)3@%&'(08 )#@.& 6.,.+%, +,3 *)5,%(.(33 .4) 

37(%6%&'()8 :3,3(0 (% $,)2(. 7$-()4) ,9@% (% 4)&)2". *):(3"% 3 -)")205 ,.:.#6%#05 

")*#.8. Y #$+),0&05 &.(")2 37 -%**.8(% Y**$,3 3 !(<9 $2.&36.(% :3,3(% B#/)3@%&'()4) 

)#@.&% 3 2 +.,.@(.8, 3 7%@(.8 .4) 6%*#3. Y #$+),0&05 &.(")2 37 ,." 7%&32% L.#,% A.&3")4) 

:3,3(% B#/)3@%&'()4) )#@.&% 6.,.+% $/.(':.(%, () #)&'") (% $,)2(. -)")205 ,.:.#6%#05 

")*#.8. A ,.7$&'#%#., +) )-=.8 E),/. B#/)3@%&'()4) )#@.&% 6.,.+% B#3 &.("3 )"%702%<#*9 " 

)*#,),0&0/ &.("%/ -&3>., 6./ #$+),0&0. &.("3 37 ,." 2)*#)6()4) +)-.,.>'9, 3 B#) 

(.*/)#,9 (% #), 6#) @&9 +.,.5)@% )# +)*&.@(35 " )*#,),0&0/ &.("%/ #,.-$.#*9 2@2). 

/.(':.. 63*&) B2)&<C3)((05 :%4)2. T%"3/ )-,%7)/, +) (%:./$ /(.(3<, (.")#),). 

*5)@*#2) B#35 @2$5 4,$++ &.(")2 3 +) E),/. ,0&%, 3 +) )#()*3#.&'()8 :3,3(. *):(3"% +) 

*2)./$ +,)3*5)>@.(3< 92&9.#*9 2#),36(0/. 

P/831&=  ;-+'. .  W#% ")*#' ,%*+)&%4%.#*9 2 +.,.@(.8 6%*#3 (3>(.8 6.&<*#3 3 

#%">., "%" 3 *):(3", 2 +,3(C3+. @)&>(% 5%,%"#.,37)2%#' E),/$ +.,.@(.8 6%*#3 4)&)20 
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&.(")2. L)B#)/$ (.$@323#.&'(), 6#) ,.7$&'#%#0 *,%2(.(39 20-),)" &.(")2 +) 3(@."*%/ 

B#)8 ")*#3 3 *):(3"% 2) /()4)/ *)2+%@%<#. ; @,$4)8 *#),)(0, 2 )#&363. )# *):(3"%, (% 

5%,%"#.,3*#3"3 9706()8 ")*#3, ",)/. +%,%/.#,)2 B#/)3@%&'()8 6%*#3 6.,.+%, )"%702%<# 

*2). 2&39(3. 3 )*)-.(()*#3 *#,).(39 (3>(.8 6.&<*#3. W#% ,%7(3C% )*)-.(() 7%/.#(% +,3 

*,%2(.(33 &.(")2 +) @&3(. )*()2%(39 9706()8 ")*#3, (.*$=.4) 7$-(). 2)),$>.(3. (G2_L). 

Y #$+),0&05 &.(")2 (%-&<@%.#*9 +,%"#36.*"3 +)&(). *)2+%@.(3. 7(%6.(38 G2_L 3 V1_L. A 

#) 2,./9 "%" $ )*#,),0&05 &.(")2 2#),)8 +)"%7%#.&' 7(%63#.&'() -)&':. +.,2)4). L,363(% 

B#)4) ,%7&3639 ",).#*9 2 *$=.*#2.(() /.(':.8 @&3(. (3>(.8 6.&<*#3 $ )*#,),0&05 &.(")2 

(#%-&. 13). A *2973 * 6./, $ )*#,),0&05 &.(")2 (%-&<@%.#*9 (. #)&'") $/.(':.(3. @&3(0 3 

:3,3(0 )*()2%(39 9706()8 ")*#3, () 3 +,)3*5)@3# ,.@$"C39 .. 7$-()4) 2)),$>.(39: $ 

)*#,),0&05 &.(")2, 2 *,%2(.(33 * #$+),0&0/3, 7$-0 (% B#)8 ")*#3 7%/.#() /.(':.4) 

,%7/.,%.  

Y #$+),0&05 &.(")2 37 )-&%*#3 *3/+%#,33 (-%**.8( Y**$,3 3 !(<9), +) *,%2(.(3< * 

)*#%&'(0/3 20-),"%/3 #$+),0&05 &.(")2, 9706(%9 ")*#' "),)6. 3 7(%63#.&'() :3,.. 

T$+),0&0. &.("3 37 ,." 7%+%@()8 6%*#3 7%&32% L.#,% A.&3")4), 20@.&99*' *,.@3 #$+),0&05 

&.(")2 *%/0/ @&3((0/ *):(3")/, 3/.<# 3 -)&.. @&3(($< 3 $7"$< 9706($< ")*#'. L) 

(%:./$ /(.(3<, ,%7&363. 2 5%,%"#.,3*#3"%5 9706()8 ")*#3 /.>@$ #$+),0&0/3 &.("%/3 

B#35 @2$5 ,.6(05 -%**.8()2 #%">. 92&9.#*9 *&.@*#23./ ,%7()8 :3,3(0 $ (35 B#/)3@%&'()8 

6%*#3 6.,.+%. T%"3/ )-,%7)/, 3 +) )#()*3#.&'()8 :3,3(. 9706()8 ")*#3 (*/. #%-&. 17) 

*5)@*#2) )*#,),0&05 &.(")2 37 -%**.8(% Y**$,3 3 #$+),0&05 &.(")2 37 ,." 7%&32% L.#,% 

A.&3")4) )"%702%.#*9 2#),36(0/ 3 +,)3*#."%.# 37-7% @.8*#239 @2$5 ,%7&36(05 +,)C.**)2: $ 

+.,205 — $/.(':%<#*9 ,%7/.,0 (3>(.8 6.&<*#3, #)4@% "%" $ +)*&.@(35 — $/.(':%.#*9 

:3,3(% B#/)3@%&'()8 6%*#3 6.,.+%.  

L(-,-(J))  3$($,&  0  $2-  +($<1$I  3&+')  (SphW1 ,  SphW2  )  SphH2).  R.,.+ 

&.(")2 37 ,." <>()4) +)-.,.>'9 L,3/),'9 )"%702%.#*9 )@(3/ 37 *%/05 $7"35 3 (% $,)2(. 

"&3()23@()-$:(05 ")*#.8. L,3 B#)/ @%((0. &.("3 @)*#)2.,() (. )#&36%<#*9 )# 

)*#,),0&05 &.(")2 +) :3,3(. 6.,.+% (% $,)2(. -)")205 )#,)*#")2 "&3()23@()-$:(05 

")*#.8 (SphW2) 3 3/.<# (%3/.(':$< .4) :3,3($ 2 35 )*()2%(33 (SphW1). A C.&)/, $ 

)*#,),0&05 &.(")2 )#,)*#"3 "&3()23@()-$:(05 ")*#.8 ,%723#0 2 /.(':.8 *#.+.(3, 6./ $ 

#$+),0&05 &.(")2. D- B#)/ *23@.#.&'*#2$.# /.(':%9, 2 *,%2(.(33 * #$+),0&0/3 &.("%/3, 

2.&363(% ,%7(3C0 +,)/.,)2 12 3 11 (*/. ,%7@.& 2.5) 2 % Lb (Pr_Sph), 2 *,.@(./, 6,1 — $ 

)*#,),0&05 3 7,5-9,1 — $ #$+),0&05 &.(")2; ",3#.,38 O%((%-Y3#(3 +)"%7%& 20*)"$< 

@)*#)2.,()*#' ,%7&3638 /.>@$ E),/%/3 &.(")2, #$+),0&0. &.("3 +) B#)/$ +)"%7%#.&< 

)@(),)@(0. ?%3-)&.. :3,)"38 6.,.+ )-(%,$>.( $ #$+),0&05 &.(")2 37 -%**.8(% Y**$,3 3 

,." 2)*#)6()4) +)-.,.>'9. L) 20*)#. 6.,.+% 20@.&9<#*9, * )@()8 *#),)(0, )*#,),0&0. 



 

 122 

&.("3 3 #$+),0&0. &.("3 37 (.")#),05 ,." 7%&32% L.#,% A.&3")4), % * @,$4)8 — #$+),0&0. 

&.("3 37 )-&%*#3 *3/+%#,33, 3/.<=3. (%3/.(':3. 3 (%3-)&':3. 7(%6.(39 +,37(%"% SphH2, 

*))#2.#*#2.(().  

T%-&3C% 21. 

F'&1<&(')/)(-0&118$ ;&1-1)3$+;)$ ;-:BB)J)$1'8 (0;*&< ,()/1&;-0 0 (&/<$*$1)$ 

08"-(-; *$1;-0) ) +-"+'0$118$ /1&3$1)= ,$(0-I ;&1-1)3$+;-I ,$($%$11-I <*= <079 

0&()&1'-0 <)+;()%)1&1'1-2- &1&*)/& 

 
 

L,37(%"3 

1. L)"%7%#.&3 :3,3(0 3 
20*)#0 6.,.+()8 "),)-"3, 
:3,3(0 *$+,%B#/)3@%, 
*):(3"% 3 9706()8 ")*#3  

2. L)"%7%#.&3 @&3(0 
B#/)3@%&'()4) )#@.&% 6.,.+%, 
*$+,%B#/)3@%, *):(3"% 3 

9706()8 ")*#3  
EthW1 0,67 — 
EthW2 -0,17 — 
SphW1 0,20 — 
SphW2 0,10 — 
SphH2 0,42 — 
Set_W 0,00 — 
V_W -0,03 —  
G_W 0,52 — 
EthL — 0,84 
Set_L — 0,45 
V1_L — -0,26 
V2_L — 0,04 
G1_L — 0,27 
G2_L — -0,56 

   
;)-*#2.((). 7(%6.(3. 5,97 8,37 

% )-=.8 @3*+.,*33 57 72 
 

;,%2(.(3. 20-),)" &.(")2 +) 2*./$ ")/+&."*$ 37$6.((05 )*#.)&)436.*"35 

+,37(%")2 -0&) +,)2.@.() * 3*+)&'7)2%(3./ %(%&37% "%()(36.*"35 +.,./.((05 (#%-&. 21 3 

,3*. 23). L,3 B#)/, "%" 3 ,%(.., 2.*' (%-), +,37(%")2 -0& ,%7-3# (% @2. 4,$++0, )@($ 37 

")#),05 *)*#%23&3 +,)/.,0, ),3.(#3,)2%((0. 2@)&' )*3 #.&% (+,)/.,0 @&3(0), % 2#),$< — 

+.,+.(@3"$&9,(0. .8 (+,)/.,0 :3,3(0 3 20*)#0). G3*",3/3(%(#(08 %(%&37 20-),)" 

&.(")2 +,)2)@3&*9 )#@.&'() +) "%>@)/$ 37 B#35 @2$5 (%-),)2 +,37(%")2. A )-)35 2%,3%(#%5 

%(%&37% (%320*:38 $,)2.(' ,%7&3638 )-(%,$>32%&*9 /.>@$ *3/+%#,36() )-3#%<=3/3 

)*#,),0&0/3 3 #$+),0&0/3 &.("%/3. J%" 3 *&.@)2%&) )>3@%#', +) (%-),$ +,)/.,)2 

:3,3(0 3 20*)#0 *,.@3 20-),)" #$+),0&05 &.(")2 -&3>. 2*.5 " )*#,),0&0/ &.("%/ 

)"%7%&3*' 20-),"3 &.(")2 37 ,." 7%&32% L.#,% A.&3")4). ?%+,)#32, +) (%-),$ +,)/.,)2 

@&3(0 — 20-),"3 &.(")2 37 ,. J,32%9 3 ,." 2)*#)6()4) +)-.,.>'9 L,3/),'9 (,3*. 23, #%-&. 

22). ;$@9 +) 7(%6.(39/ "%()(36.*"35 ")BEE3C3.(#)2 (#%-&. 21), B#% +.,.*#%()2"% *"),.. 

2*.4) 2072%(% #./, 6#) $ #$+),0&05 &.(")2 37 ,. J,32%9 3 ,." 2)*#)6()4) +)-.,.>'9 

L,3/),'9, 2 *,%2(.(33 * &.("%/3 37 ,." 7%&32% L.#,% A.&3")4), (.*")&'") 20:. 7(%6.(39 
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+,37(%"% EthL, 3/.<=.4) *%/08 20*)"38 2"&%@ 2 +.,2$< "%()(36.*"$< +.,./.(($< @&9 

B#)4) 2%,3%(#% @3*",3/3(%(#()4) %(%&37%.  

!"1 (#$%&')

!"
1 

((
%)
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% 
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,-
.'

)
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-4 -2 0 2 4 6 8 10 12
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C)+. 23. H%*+,.@.&.(3. C.(#,)2 20-),)" &.(")2 (b — )*#,),0&0. &.("3, a 3 c — #$+),0&0. &.("3 
37 -%**.8(% !/$,% 3 \+)(*")4) /),9, *))#2.#*#2.(()) 2 +,)*#,%(*#2. "%()(36.*"35 +.,./.((05, 
+)&$6.((05 +,3 3*+)&'7)2%(33 ,%7&36(05 (%-),)2 )*#.)&)436.*"35 +,37(%")2: )*' %-C3** — +.,2%9 
"%()(36.*"35 +.,./.((%9 @&9 +,)/.,)2 @&3(0 B#/)3@%&'()4) )#@.&% 6.,.+%, *$+,%B#/)3@%, *):(3"% 
3 9706()8 ")*#3; )*' ),@3(%# — +.,2%9 "%()(36.*"35 +.,./.((%9 @&9 +,)/.,)2 :3,3(0 3 20*)#0 
6.,.+()8 "),)-"3, :3,3(0 *$+,%B#/)3@%, *):(3"% 3 9706()8 ")*#3 (*/. #%-&. 21)  

 

L,3 *,%2(.(33 ,.7$&'#%#)2 @2$5 23@)2 @3*",3/3(%(#()4) %(%&37%, 20+)&(.(()4), * 

)@()8 *#),)(0, @&9 )*#.)&)436.*"35 (,3*. 23), % * @,$4)8 — @&9 2(.:(./),E)&)436.*"35 

(,3*. 22) +,37(%")2, )-,%=%.# (% *.-9 2(3/%(3. 7%/.#(). *5)@*#2) 2 5%,%"#.,. 

,%*+)&)>.(39 20-),)6(05 *,.@(35 +,)."C38 )*)-.8 )*#,),0&05 3 #$+),0&05 &.(")2 (% 

)*3 "%()(36.*"35 +.,./.((05. W#) 4)2),3# ) #)/, 6#) )-% (%-),% +,37(%")2 2 +,3(C3+. 

5%,%"#.,37$<# )@3( 3 #)# >. E.()/.( — 2%,3%C3< &.(")2 +) E),/. 4)&)20 ,0-. 

G).)5,#. &+6#%>&"1/,& 15.)/5& ,#() & -()"%&51" 
Y &)*)*.205 ,0- )",%*"% @)2)&'() 6%*#) )"%702%.#*9 23@)*+.C3E36.*"3/ 

+,37(%")/, )*)-.(() 2) 2,./9 (.,.*#%. L)*")&'"$ /)>() -0&) +)&%4%#', 6#) 3 $ &.(")2 

5%,%"#., )",%*"3 92&9.#*9 )@(3/ 37 +,37(%")2, +) ")#),0/ +,)3*5)@3# ,%*+)7(%2%(3. 

")(*+.C3E36.*")4) -,%6()4) +%,#(.,%, #) 7@.*' +,32)@3#*9 )+3*%(3. #3+)2 )",%*"3, 

)-(%,$>.((05 $ +,3/),*"35 &.(")2. W#)# *)*#%2()8 +,37(%" /)>() ,%7&)>3#' (%  
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T%-&3C% 22.     

O+($<1M118$ ,- 2(7,,&% <)+'&1J)) N&9&*&1-")+& (D2) %$><7 08"-(;&%) -+'(-(8*89 ) 

'7,-(8*89 *$1;-0, 083)+*$118$ <*= -+'$-*-2)3$+;)9 ,()/1&;-0, 9&(&;'$()/7?A)9 

@)()17 3$($,1-I ;-(-";), +7,(&:'%-)<&, +-@1);&, =/831-I ;-+'), 08+-'7 3$($,& 

(EthW1, EthW2, SphW1, SphW2, SphH2, Set_W, V_W, G_W — 08@$ <)&2-1&*)), & '&;>$ 

<*)17 :'%-)<&*.1-2- -'<$*& 3$($,&, +7,(&:'%-)<&, +-@1);& ) =/831-I ;-+') (EthL, 

Set_L, V1_L, V2_L, G1_L, G2_L — 1)>$ <)&2-1&*)) 

 F,$++0 20-),)" 

 D1 Y;; AD; JH LAP 

D1 — 49,9 31,3 36,6 26,8 
 — 46,6-52,9 25,8-36,8 — 16,8-40,9 
Y;; 150,3 5,8 15,5 16,4 39,7 
 133,3-178,0 6,1 10,7-18,4 15,6-17,9 27,7-50,0 
AD; 107,4 9,8 12,2 10,9 22,6 
 105,8-109,0 3,9-14,4 3,2 4,7-17,0 12,9-38,8 
JH 92,8 14,4 9,0 — 13,7 
 — 9,4-22,2 6,4-11,5 — 10,5-15,5 
LAP 134,9 10,9 16,6 13,9 9,2 
 117,5-147,9 6,6-20,3 8,2-21,2 10,2-17,4 8,2 

L,3/ . 6 % ( 3 . . L)@ 6.,#)8 — +,.@.&0 2%,3%C33 D2. L) @3%4)(%&3 — *,.@(3. 7(%6.(39 D2 2($#,3 #)8 3&3 3()8 
4,$++0 20-),)". D1 — )-K.@3(_((%9 20-),"% )*#,),0&05 &.(")2 (&)"%&'()*#3: !H, !; 3 JD); Y;;, AD; 3 LAP 
— 20-),"3 #$+),0&05 &.(")2 37 +,3#)")2 2.,5(.4) #.6.(39 Y**$,3 (&)"%&'()*#3: Y;, !; 3 N1), 2)*#)6()4) 
(&)"%&'()*#3: O! 3 A!) 3 <>()4) (&)"%&'()*#3: !1, ;T, ?P 3 !?) +)-.,.>'9 L,3/),'9, *))#2.#*#2.((); JH — 
20-),"% #$+),0&05 &.(")2 37 ,. J,32%9.  

 

*&.@$<=3. B&./.(#0: )-=38 E)( #.&%, (%&363. 3 3(#.(*32()*#' ,)7)205 3&3 /%&3()205 

+9#.( (% -)"%5 #.&%, )",%*"% (3>(.8 6.&<*#3, 5%,%"#., 3 ,%*+)&)>.(3. #./(05 +9#.(. 

D-=38 E)( #.&% #)&'") 6#) )#&)2&.((05 )*#,),0&05 &.(")2 — *2.#&08 * 

+,.)-&%@%(3./ *.,05 )##.(")2. L)*&. */.,#3 +,)3*5)@3# +)#./(.(3. )",%*"3, 3 

3(#.(*32()*#' #./(05 #)()2 2)7,%*#%.#. A (3>(.8 6%*#3 #.&%, )# 4,$@()4) " -,<:()/$ 

+&%2(3"$, +,)5)@3# :3,)"%9 +)&)*% #./()-*.,)4) C2.#%. ?% -)"%5 #.&%, 2@)&' -)")2)8 

&3(33, (%63(%9 )# *.,.@3(0 3&3 ")(C% 4,$@()4) +&%2(3"%, 3/..#*9 ,9@ ",$+(05 (,%7/.,)/ 

+,3/.,() * ",0:.6($< ")*#'), )",$4&05, * ,%*+&026%#0/3 ",%9/3 +9#.( ,)7)2)4) 3&3 

/%&3()2)4) C2.#%. D-=.. 35 63*&) @)5)@3# @) 5-6, 3 #)4@% B#)# ,9@ 7%"%(632%.#*9 $ 

)*()2%(39 %(%&'()4) +&%2(3"%. D-06() 35 ")&36.*#2) *)*#%2&9.# 3-4 :#. I)"% #.&% 3 *+3($ 

7% *+3((0/ +&%2(3")/ +)",02%<# #./()-*.,0. 3&3 6.,(0., ,%7/.,)/ *) 7,%6)", +9#(% * 

(.+,%23&'()8, 3()4@% 5-)-,%7()8, E),/)8 3 ,%*+&026%#0/3 ",%9/3. ?.*")&'") #%"35 +9#.( 

(%5)@3#*9 (% >%-.,()8 ",0:".. O.&"3., -)&.. ,.7") )6.,6.((0., +9#(% (8-12 :#.) 

,%*+)&%4%<#*9 (% >3,)2)/ +&%2(3".. N()4@% (% 2.,5(.8 &)+%*#3 52)*#)2)4) +&%2(3"%, 

(.@%&.") )# .4) )*()2%(39 — (.*")&'") #./(05 +.*#,3(. O.>@$ &$6%/3 *+3(()4) +&%2(3"% 

— *.,0., 20#9($#0. 2@)&' &$6.8 3 3()4@% 2 1-3 /.*#%5 +,.,02%<=3.*9 +9#(%. ?3>(99 
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6.&<*#', 2"&<6%9 4$-$, — +)&()*#'< -.&%9 (2 ,9@. +,3/),*"35 @.,.2.(' /.*#(). (%72%(3. 

)*#,),0&05 &.(")2 — -.&)4$-). 

D-=38 E)( #.&% $ *2.>.+)8/%((05 #$+),0&05 &.(")2 37 -%**.8(% Y**$,3 — 

*2.#&08 * +,.)-&%@%(3./ "),36(.205, *3,.(.205 3&3 E3)&.#)205 )##.(")2. N(#.(*32()*#' 

"),36(.205 #)()2 ,.7") $*3&32%.#*9 +)*&. */.,#3 )*)-3. A (3>(.8 6%*#3 #.&%, )# 4,$@()4) 

" -,<:()/$ +&%2(3"$, +,)5)@3# :3,)"%9 +)&)*% #./()-"),36(.2)4) C2.#%. Y /.&"35 

&.(")2, ,%7/.,)/ @) 20-25 */., 37-7% 35 -)&.. *2.#&)8 )",%*"3 (6%=. *.,.-,3*#)8), 2@)&' 

-)")2)8 &3(33, (%63(%9 )# *+3(()4) +&%2(3"%, 3()4@% +,)*/%#,32%<#*9 ,)7)20. +9#(%, 

)6.(' *&%-)8 3(#.(*32()*#3. N()4@% )(3 23@(0 3 $ -)&.. ",$+(05 &.(")2. I)"% #.&% 3 *+3(% 

7% *+3((0/ +&%2(3")/ +)",0#0 ",$+(0/3 6.,(0/3 +9#(%/3 * )",$4&)8, 6%*#) 20#9($#)8 2 

@),*)-2.(#,%&'()/ (%+,%2&.(33, E),/)8. L)*")&'"$ "%>@). 37 #%"35 +9#.( )",$>.() 1-2 

,9@%/3 6.:$8, )",%:.((05 /.(.. 3(#.(*32(), 6./ )-=38 E)( #.&%, #) +9#(% 204&9@9# )6.(' 

")(#,%*#() — #%" (%702%./0. 4&%76%#0. +9#(%. H%7/., +9#.( +) 2.,#3"%&3, "%" +,%23&), 

-)&.. @3%/.#,% 7,%6"% 4&%7% (*%/0. ",$+(0. +9#(% ,%*+)&%4%<#*9 20:. -)")2)8 &3(33 +)@ 

*+3((0/ +&%2(3")/ 3 @%&.. @) >3,)2)4)). ?.*")&'") #%"35 +9#.( (%5)@3#*9 3 (% >%-.,()8 

",0:".. ?% >3,)2)/ +&%2(3". — @) 7-8 :#. 6.,(05 +9#.(, ,%7/.,)/ @)5)@9=35 @) 

2.&363(0 7,%6"%. ?% 52)*#)2)/ +&%2(3". +9#(% )#*$#*#2$<#. O.>@$ &$6%/3 *+3(()4) 

+&%2(3"% — 4-5 ,9@)2 #./()-*.,05 3&3 6.,(05 +9#.(, 37 ")#),05 +.,20. ,9@0 $ .4) 

)*()2%(39 — ",$+(0., )",$4&0., % +)*&.@(38, 2.,5(38 ,9@ — 2 23@. 20#9($#05 +)&)*)". 

?3>(99 4$-% 3 (3>(99 6.&<*#' *2.,5$ — *.,0.. 

T$+),0&0. &.("3 37 ,. A%*3&'")2"% 3/.<# 3()8 5%,%"#., )",%*"3. D-=38 E)( #.&% 

#)&'") 6#) 20&)2&.((05 &.(")2 — *2.#&08 * +,.)-&%@%(3./ "),36(.205 3 *.,05 )##.(")2. 

L)#./(.(3. )-=.4) E)(% #.&% +)*&. */.,#3 20,%>.() (. *#)&' ,.7"), "%" $ 20:.)+3*%((05 

#$+),0&05 &.(")2. A (3>(.8 6%*#3 #.&%, )# 4,$@()4) " -,<:()/$ +&%2(3"$, +,)5)@3# 

:3,)"%9 +)&)*% #./()-*.,)4) C2.#%. H)7)2%#0. +9#(% (% -)"%5 #.&% (. +,)*/%#,32%<#*9. Y 

&.(")2 37 B#)8 ,."3, #%" >. "%" $ #$+),0&05 &.(")2 37 ,." 7%&32% L.#,% A.&3")4), 

(%-&<@%.#*9 *C.+&.((08 * +)&)/ @3/),E37/ +) )",%*".. Y *%/C)2 3 -)&':.8 6%*#3 *%/)" 

-)"% #.&% 3 *+3(% +)*&. *+3(()4) +&%2(3"% $*.9(0 /.&"3/3 ()-06() /.(.. @3%/.#,% 7,%6"%) 

3 7%/.#() -)&.. /()4)63*&.((0/3, 6./ $ @,$435 #$+),0&05 &.(")2, +9#(%/3. J%" +,%23&), 

B#3 +9#(% 3/.<# (.+,%23&'($<, 6%=. 5-)-,%7($< E),/$ ((% 52)*#)2)/ *#.-&. — +)6#3 

2*.4@%). ?% >%-.,()8 ",0:". +9#(% /.&"3., )",$4&)8 E),/0. ?% >3,)2)/ +&%2(3". @) 4-5 

:#. #./()-*.,05, ,%*+&026%#05 +9#.(. A)",$4 B#35 +9#.( — *&%-) 20,%>.((%9 

@.+34/.(#3,)2%((%9 7)(%. ?% 2.,5(.8 3 (3>(.8 &)+%*#95 52)*#)2)4) +&%2(3"% (6%=. 2*.4) 

— $ .4) )*()2%(39) )-06(0 @)2)&'() /()4)63*&.((0. /.&"3., #./(0. +.*#,3(0. O.>@$ 

&$6%/3 *+3(()4) +&%2(3"% — 4-5 ,9@)2 #./()-*.,05 3&3 6.,(05 +9#.(. L)*&.@(38, 2.,5(38 
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,9@ +9#.(, 2 23@. 20#9($#05 +)&)*)" — 3()4@% *&%-) 20,%>.( 3&3 )#*$#*#2$.#. N7 22 

+,)*/)#,.((05 *%/)" 37 B#)8 ,."3 $ 3 +9#(3*#)*#' (. -0&% 20,%>.(% 2))-=.. D@(% *%/"% 

3/.&% +,)/.>$#)6($< /.>@$ B#3/3 @2$/9 #3+%/3 )",%*"$ — (./()4)63*&.((0., 

,%7,)7(.((0. +9#(% +,3*$#*#2)2%&3 #)&'") (% -)"%5 #.&% 3 *+3(.. Y 2*.5 )*)-.8 (3>(99 

4$-% 3 (3>(99 6.&<*#' *2.,5$ *.,0.. 

I&37"38 #3+ )",%*"3 3/.<# #$+),0&0. &.("3 37 @,$435 ,." 2)*#)6()4) +)-.,.>'9 

L,3/),'9 — P@3("3, ;%/%,43 3 O%"*3/)2"3. D#&363. 7%"&<6%.#*9 &3:' 2 (.*")&'") 

/.(':./ ")&36.*#2. 3 -)&.. ",$+()/ ,%7/.,. #./(05 +9#.( (% #.&.. J,)/. #)4), 

@.+34/.(#3,)2%((%9 7)(% 2)",$4 +9#.( -)&.. 6.#") 20,%>.(%, 5-)-,%7(0. +9#(% 2*#,.6%<#*9 

4),%7@) ,.>., % *%/"3 *)2*./ -.7 +9#.( (%/3 2 B#35 ,."%5 (. )#/.6%&3*'. 

T$+),0&05 &.(")2 37 ,." 7%&32% L.#,% A.&3")4) (2"&<6%9 ,. J3.2"%) )# 2*.5 

)*#%&'(05 #$+),0&05 &.(")2 )#&36%.# :3,)"). ,%*+,)*#,%(.(3. 7@.*' *C.+&.(()4) * +)&)/ 

@3/),E37/% +) )",%*". (*%/C0 — +9#(3*#0, *%/"3 — -.7 +9#.(). A+.,20. (% B#) 92&.(3. 

)-,%#3& 2(3/%(3. F.G. G$&'".8# (1925), )-(%,$>32:38 .4) $ &.(")2 37 +,3#)")2 ,. 

H%7@)&'(%9. L) (%:3/ @%((0/, %-*)&<#(%9 @3EE.,.(C3%C39 *%/C)2 3 *%/)" +) (%&363<-

)#*$#*#23< #./(05 +9#.( (%-&<@%.#*9 (. #)&'") 2 -%**.8(. B#)8 ,."3, () 3 2 ,. 

L%,#37%(*"%9. A )*#%&'(05 3**&.@)2%((05 (%/3 ,."%5 (L)8/%, ;.@%("%, S")#)2"% 3 

J3.2"%) (.")#),0. 37 *%/)" 3/.<# @)*#%#)6() 5),):) 20,%>.((0., () (./()4)63*&.((0. 

#./(0. +9#(%. D-06() )-=38 E)( #.&% #)&'") 6#) )#&)2&.((05 &.(")2 — *2.#&08 * 

+,.)-&%@%(3./ *.,05 3 "),36(.2%#05 )##.(")2. Y ",$+(05 &.(")2 2 (3>(.8 6%*#3 #.&%, )# 

4,$@()4) " -,<:()/$ +&%2(3"$ — :3,)"%9 +)&)*% #./()-*.,)4) 3&3 -$,)4) C2.#%. Y 

-)&':.8 6%*#3 +,)*/)#,.((05 )*)-.8 ("%" $ *%/)", #%" 3 $ *%/C)2) (% -)"%5 #.&% (6%=. 2 

7%@(.8 .4) +)&)23(.) — *&%-) 20,%>.((0. ,)7)2%#0. 3&3 * *3,.(.20/ )##.(")/ +9#(%. Y 

(.")#),05 *%/)" B#3 +9#(% (%63(%<#*9 *,%7$ 7% 4)&)2)8 3, *&32%9*' +,3 B#)/ @,$4 * @,$4)/, 

)-,%7$<# )@($ (.+,.,02($< ,)7)2%#)-*3,.(.2$<, @)2)&'() :3,)"$< +)&)*$, 9,"3/ 

*)&(.6(0/ @(./ 5),):) 23@3/$< +)@ )+,.@.&.((0/ $4&)/ )*2.=.(39. U%,%"#., 

+9#(3*#)*#3, .*&3 #%")2%9 +,3*$#*#2$.#, *&.@$<=38. I)"% #.&% 3 *+3(% 7% *+3((0/ 

+&%2(3")/ +)",0#0 ",$+(0/3 (,%7/.,)/ * 7,%6)" 3 -)&..), )",$4&0/3, 6%*#) 20#9($#0/3 2 

@),*)-2.(#,%&'()/ (%+,%2&.(33, 6.,(0/3, ")(#,%*#(0/3 (4&%76%#0/3) +9#(%/3. ;,.@3 (35 

37,.@"% /)>() 2*#,.#3#' 3 5-)-,%7(0. (6%=. (% 52)*#)2)/ *#.-&.). ?.*")&'") +9#.( 

,%*+)&%4%<#*9 (% >%-.,()8 ",0:".. ?% >3,)2)/ +&%2(3". @) 4-5 :#. #./()-*.,05, 

,%*+&026%#05 +9#.(. ?% 2.,5(.8 &)+%*#3 52)*#)2)4) +&%2(3"%, (.@%&.") )# .4) )*()2%(39, 

)-06(0 (./()4)63*&.((0., () @)2)&'() ",$+(0. #./(0. +.*#,3(0. O.>@$ &$6%/3 

*+3(()4) +&%2(3"% — 3-4 ,9@% #./()-*.,05 3&3 6.,(05 +9#.(. L)*&.@(38 (2.,5(38) ,9@ 

+9#.( 2 23@. 20#9($#05 +)&)*)" — *&%-) 20,%>.( 3&3 )#*$#*#2$.#. L9#(% /)4$# 
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)#*$#*#2)2%#' 3 /.>@$ &$6%/3 +.,.@(.8 6%*#3 *+3(()4) +&%2(3"%. Y 2*.5 )*)-.8 (3>(99 

4$-% 3 (3>(99 6.&<*#' *2.,5$ — *.,%9, )*#%&'(%9 .. 6%*#' — -.&%9. 

T%"3/ )-,%7)/, 2*.5 37$6.((05 #$+),0&05 &.(")2 )#&36%.# )# )*#,),0&05 &.(")2 37 

-%**.8(% Y**$,3 *&.@$<=3. )*)-.(()*#3 )",%*"3: 1) )#*$#*#23. 6.#") 20,%>.((05 

/%&3()205 3&3 ,)7)205 +9#.( (% -)"%5 #.&%; 2) 5%,%"#., +9#(3*#)*#3 (% -)"%5 #.&% — 

(%&363. 4&%76%#05 +9#.(; 3) +34/.(#%C39 (3>(.8 6.&<*#3 — (%&363. #./()8 «/%*"3»; 4) 

2*.4@% 5),):) 20,%>.((%9 +9#(3*#)*#' *+3(()4) +&%2(3"%; 5) +9#(3*#08 >3,)2)8 +&%2(3"; 

6) +,.)-&%@%(3. 2 )",%*". #.&% "),36(.205 #)()2. T$+),0&05 &.(")2 37 -%**.8(% Y**$,3 3 

,." 7%&32% L.#,% A.&3")4) )# 2*.5 )*#%&'(05 &.(")2 )#&36%.# ",$+(08 ,%7/., 3 )",$4&%9 

E),/% #./(05 +9#.( (% -)"%5 #.&%. I)&.. 20,%>.((0/ "),36(.20/ E)()/ #.&%, )#*$#*#23./ 

#./(05 +.*#,3( (% 52)*#)2)/ +&%2(3". 3 (.*")&'") -)&':.8 3(#.(*32()*#'< +9#.( (% 

*+3(()/ 20@.&9<#*9 #$+),0&0. &.("3 37 -%**.8(% Y**$,3. Y(3"%&'()8 6.,#)8 #$+),0&05 

&.(")2 37 ,." 7%&32% L.#,% A.&3")4) 92&9.#*9 :3,)"). ,%*+,)*#,%(.(3. $ (35 *C.+&.(()4) 

* +)&)/ @3/),E37/% +) )",%*".. L) 2*.8 23@3/)*#3, @)2)&'() 6%*#). +,)92&.(3. $ (35 (% 

-)"%5 #.&% *&%-05 ,)7)2%#)4) 3&3 *3,.(.2)4) )##.("% +9#.( (%5)@3#*9 2 +,9/)8 *2973 * B#3/ 

E.()/.()/. 

 

H.7$&'#%#0 *,%2(3#.&'()4) %(%&37% /),E)&)433 #$+),0&05 &.(")2 37 ,." L,3/),'9 

2",%#C. +)@0#)>.(0 2 #%-&. 23. L,3 B#)/, @&9 (%4&9@()*#3, 2 B#)8 #%-&3C. 3*+)&'7)2%(% 

,%(4)2%9 5%,%"#.,3*#3"% /),E)&)436.*"35 )*)-.(()*#.8 +)+$&9C3)((05 4,$++3,)2)". 

?%&363. 2 B#)/ ,.43)(. $ #$+),0&05 &.(")2 6.#0,.5 4.(.#36.*"3 )#&36(05 3 +)6#3 

)@()2,./.(() ,%7):.@:35*9 @,$4 )# @,$4% 37)&3,)2%((05 4,$++ +)+$&9C38 @%.# 

2)7/)>()*#', )*()202%9*' (% +,3(C3+. /%"*3/%&'()8 B")()/33 (/3(3/373,$9 )-=.. 63*&) 

37/.(.(38 *)*#)9(38 +,37(%")2, @)+$*"%./05 +,3 +.,.5)@. )# )@()8 +)+$&9C3)(()8 

4,$++3,)2". " @,$4)8), 2)**#%()23#' /),E)&)436.*"3. 5%,%"#.,3*#3"3 35 +,.@")2)8 

+)+$&9C33, )-3#%2:.8 2 +,):&)/ 2 -%**.8(. ,. Y**$,3, )#"$@% 3 +,)3*5)@3&) 7%*.&.(3. 

&.("%/3 ,." +)-.,.>'9 L,3/),'9. ; B#35 +)73C38, #. *)*#)9(39 /),E)&)436.*"35 

+,37(%")2, ")#),0. +,3*$#*#2$<# 2 -)&':3(*#2. 37 6.#0,.5 37$6.((05 4,$++3,)2)", 

@)&>(0 *63#%#'*9 +,.@")20/3, % )*#%&'(0. — +,)@23($#0/3 5%,%"#.,3*#3"%/3. A 

,.7$&'#%#., -&37"3. /.>@$ *)-)8 +) -)&':3(*#2$ 37$6.((05 +)"%7%#.&.8 &.("3 37 

2)*#)6()+,3/),*")8 3 "3.2*")8 4,$++3,)2)" )"%702%<#*9 3 (%3-)&.. -&37"3/3 +) *2).8 

/),E)&)433 " +,.@+)&%4%./)8 +,.@")2)8 +)+$&9C33, @%2:.8 (%6%&) 2*./ 6.#0,./ 
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T%-&3C% 23. 

C&12-0&= 9&(&;'$()+');& ,()%-(+;)9 '7,-(8*89 *$1;-0 ,- ($/7*.'&'&% &1&*)/& 0+$I +7%%8 

)/73$1189 ,()/1&;-0  

 
L,37(%"3 

L)+$&9C3)((%9 4,$++3,)2"%: 
 

 Y**$,38-
*"%9 

A)*#)6()-
+,3/),*"%9 

J3.2*"%9 V>()+,3-
/),*"%9 

 
A(.:(3. /),E)&)436.*"3.: 

    

 1. H0&) 3 6.&<*#3 2 2 1 2 
 2. Q%4&%7(36(%9 )-&%*#' 4)&)20 2, 3 1 1 1 

D*#.)&)436.*"3.:     
 3. ;$+,%B#/)3@ 2 1 1 1 
 4. ;):(3" 3 2 2 1 
 5. \706(%9 ")*#' 3 2 2 1 
 6. R.,.+ — @&3(% B#/)3@%&'()8 6%*#3 3 1 1 2 
 7. R.,.+ — :3,3(% 3 20*)#% 3 2 2 1 

O.,3*#36.*"3.:     
 8. Sb 3 1 1 2 
 9. Pc 3 2 1 1 
10. Vt 2 1 1 1 

D",%*"%:     
11. X)( #.&% 1, 2 1, 2 1, 2 1 
12. L9#(3*#)*#' #.&% 2 1, 2 2 2 
13. L9#(3*#)*#' *+3(()4) +&%2(3"% 1,2  1 1 1 
14. L)&)2)8 @3/),E37/ 1 1, 2 3 3 
     

L,3/ . 6 % ( 3 . . Q(%6.(39 )#@.&'(05 3&3 *$//%,(05 +)"%7%#.&.8 $ #$+),0&05 &.(")2 +,.)-,%7)2%(0 2 ,%(43 2 +),9@". 
2)7,%*#%(39 35 )#&3638 )# #%")205 )*#,),0&05 &.(")2, Pc — 2 +),9@". 2)7,%*#%(39 7(%6.(38; +,.@+)&%4%./0. +,.@")20. 
@&9 +,3/),*"35 #$+),0&05 &.(")2 *)*#)9(39 #.5 3&3 3(05 +,37(%")2 20@.&.(0 2 ,%/"3 (*/. #."*#). 
 

4,$++3,)2"%/ +,3/),*"35 #$+),0&05 &.(")2 (#%-&. 23). ?.*")&'") -)&.. +,)@23($#)8 

)"%702%.#*9 /),E)&)439 #$+),0&05 &.(")2 37 <>()+,3/),*")8 4,$++3,)2"3. ?%")(.C, 

+,%"#36.*"3 2*. +.,.63*&.((0. 2 B#)8 #%-&3C. 5%,%"#.,3*#3"3 #$+),0&05 &.(")2 37 

-%**.8(% Y**$,3 92&9<#*9 ()2)+,3)-,.#.(39/3. 

3.4. ;"0%'$*(")&*+"& ,3"?'0+" (4,$37#78 " $*(3$37#78 #&'+$. 
;,%2(.(3. +,3/),*"35 )*#,),0&05 3 #$+),0&05 &.(")2, 20+)&(.((). 2 +,.@0@$=./ 

,%7@.&. (3.3.2), +)"%7%&), 6#) )(3 &.4") 3@.(#3E3C3,$<#*9 +) 63*&$ >%-.,(05 #063()" (Sb) 

3 ,9@$ )*#.)&)436.*"35 +,37(%")2: 3(@."*%/ *$+,%B#/)3@% (SethW, Set_L, Set_W), *):(3"% 

(V1_2, V2_L) 3 6.,.+% (EthL, Pr_Sph). J,)/. #)4), )*#,),0&0. &.("3 )#&36%<#*9 +) 

3(@."*%/ Vw2, V1_L, SphW2 3 SphH2 )# 2*.5 +,3/),*"35 #$+),0&05 &.(")2, 7% 

3*"&<6.(3./ 20-),)" +)*&.@(35 37 ,." 7%&32% L.#,% A.&3")4). 

G&9 #)4), 6#)-0 +,)2.,3#', *)5,%(9<# &3 B#3 5%,%"#.,3*#3"3 *2)< @3%4()*#36.*"$< 

C.(()*#' 2 @,$435 6%*#95 %,.%&)2 &.(")2, 2 %(%&37 -0&3 2"&<6.(0 ")&&."C3)((0. 

/%#.,3%&0 +) &.("%/ 37 ,." ;3-3,3, 5,%(9=3.*9 2 &%-),%#),33 N5#3)&)433 Q))&)436.*")4) 

3(*#3#$#% H!?. 
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T%-&3C% 24.  

F(&01$1)$ %-(B-*-2)3$+;)9 9&(&;'$()+'); (+($<1==/+'&1<&('1-$ -';*-1$1)$) 08"-(-; 

*$1;-0 )/ F)")() ) L()%-(.= 

 )*#,),0&0. &.("3 #$+),0&0. &.("3 
L,37-            
(%"3 O! P? I! ;P UY* !O 1P Y;; AD; JH LA 

            
Sb 22,0 25,4 23,7 23,8 22,1 29,3 18—22 21,0 22,4 23,5 21,5 
 0,7 1,3 1,6 1,8 1,3 1,2  1,0 0,9 0,9 1,0 

n 5 16 6 5 9 32 3 127 60 20 70 
            
SethW 30,4 31,8 31,8 32,5 28,2 25,6 41,7 39,6 36,7 37,0 36,4 

 3,4 2,9 2,5 2,4 3,1 1,7 3,6 2,7 2,3 2,7 2,2 

Vw1 66,8 69,7 67,0 62,4 67,7 62,2 85,8 77,5 69,7 70,8 61,5 
 6,9 9,2 5,6 7,5 9,9 5,4 6,7 7,6 6,6 7,9 4,8 

Vw2 95,3 87,1 85,0 79,2 89,6 86,2 109,3 116,1 107,5 109,7 93,2 
 6,9 9,3 7,8 6,9 9,0 10,2 8,2 10,1 10,2 10,0 8,1 

V1_2 70,4 79,9 78,9 78,7 75,2 73,5 78,7 66,9 65,1 64,6 66,0 
 9,7 3,5 3,2 4,1 6,7 4,1 5,9 5,5 4,7 4,9 4,8 

n 5 15 14 6 3 39 4 100 52 21 61 
            
Lb (*/) 5,68 3,93 6,63 4,58 — 4,05 5,24 4,14 4,18 4,02 4,11 

 0,59 0,49 1,16 0,64  1,07 1,04 0,71 1,16 0,94 0,80 

            
EthL 34,6 37,4 38,1 34,4 — 41,3 33,9 32,9 35,0 34,8 33,2 

 1,5 1,3 1,8 1,1  1,9 0,9 1,4 1,3 1,1 0,8 

EthW1 — 34,7 38,0 35,6 — 37,5 37,7 40,4 39,6 37,5 36,0 
  1,4 2,7 1,7  1,7 0,4 1,3 1,1 1,6 1,3 

EthW2 — 31,1 30,7 27,4 — 29,6 31,5 31,4 30,2 29,5 28,3 
  1,1 1,7 2,5  1,2 0,5 1,1 0,8 1,2 0,9 

Pr_Eth 8,6 7,7 9,8 8,9 — 9,62 12,9 15,0 13,6 15,1 13,3 
 0,8 1,4 1,4 1,0  1,9 1,2 1,5 1,6 1,3 1,3 

Olf_cav 21,9 24,0 25,4 24,1 — 25,0 22,1 22,3 23,3 22,0 21,9 
 1,6 1,3 1,2 1,1  1,7 1,0 1,1 1,0 0,7 0,8 

PrEt_Olf 38,4 32,3 38,4 37,0 — 38,1 58,4 67,5 58,3 68,8 60,9 
 5,9 6,1 4,6 3,7  5,4 3,5 5,9 6,9 5,6 5,7 

PrEt_Set 23,3 20,3 25,1 24,0 — 24,1 42,7 51,1 43,8 46,9 43,3 
 3,5 3,4 4,7 4,4  4,9 2,0 5,2 5,9 4,6 4,9 

SphW1 44,8 45,1 45,2 44,2 — 43,1 44,3 44,4 43,8 42,4 41,4 
 0,9 1,3 2,1 0,5  1,2 0,8 1,3 1,2 1,2 0,9 

SphW2 51,4 49,4 49,3 49,9 — 49,0 51,7 52,2 52,3 51,1 50,0 
 1,5 1,2 1,4 1,1  1,9 0,3 1,2 1,4 1,1 0,9 

SphH2 39,1 36,1 36,5 36,9 — 36,9 36,0 39,7 38,8 39,2 38,0 
 1,3 0,7 0,8 0,8  1,1 1,9 0,9 0,8 1,1 0,5 

Pr_Sph 6,6 4,2 4,2 5,7 — 6,1 7,4 7,7 8,6 8,6 8,5 
 0,7 1,2 0,9 0,7  1,4 0,7 1,3 1,1 1,2 1,1 

PrSp_Set 19,1 11,1 10,6 15,4 — 15,0 24,6 26,4 27,9 27,1 27,6 
 2,9 3,3 2,2 2,2  3,0 3,3 4,9 4,2 4,3 4,1 

            
Set_L 35,5 38,1 39,3 37,4 — 39,0 30,3 29,5 31,1 32,7 31,1 

 1,2 2,4 3,2 2,6  1,8 2,2 1,7 1,7 2,4 1,5 
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T%-&3C% 24 ()")(6%(3.)  

 )*#,),0&0. &.("3 #$+),0&0. &.("3 
L,37-            
(%"3 O! P? I! ;P UY* !O 1P Y;; AD; JH LA 

            
Set_W 10,8 12,1 12,5 12,1 — 10,4 12,6 12,0 11,2 12,1 11,3 

 0,9 0,7 1,2 0,6  0,8 0,6 0,5 0,5 0,5 0,6 

V1_L 22,6 21,3 23,1 24,3 — 23,7 19,6 19,7 20,1 20,3 22,1 
 2,1 2,1 1,9 1,9  1,7 2,3 1,3 1,5 1,0 1,3 

V2_L 15,8 16,9 18,3 19,0 — 17,2 15,3 13,3 12,9 13,0 14,9 
 1,3 1,2 1,9 0,9  1,2 0,6 1,0 1,3 1,1 0,9 

V_W 15,0 14,7 15,4 15,0 — 14,2 16,8 15,2 13,9 14,1 13,6 
 0,9 1,0 1,3 0,7  0,7 1,4 0,9 0,7 1,1 0,7 

n 4 11 10 6 — 18 3 49 29 20 47 
L,3/.6%(3. . * — @&9 37$6.(39 -0&3 @)*#$+(0 #)&'") ,%7,)7(.((0. ")*#3. O! — )7. O%,"%")&'; P? — ,."3 Y* 3 
O%&08 P(3*.8; I! — )7. I%8"%&; ;P — ,. ;.&.(4%; UY — )7. U$-*$4$&; !O — -%**.8( ,. !/$, (,."3 !,/$, J)/3**%,)2"% 
3 !,*.('.2"%); 1P — ,. U%(3 (-%**.8( ,. 1.(%); Y;; — ,."3 !,/$, Y**$,3, !(#)()2"%, !,*.('.2"%, J)/3**%,)2"%, 
N&3*#%9 3 T%,/%*$; AD; — ,."3 ;%/%,4%, P@3("%, O%"*3/)2"% 3 A%*3&'")2"%; JH — ,. J,32%9; LA — ,."3 !&."*..2"%, 
;#."&9($5%, ?.>3("% 3 !(%('.2"%. ?)20. )*#.)&)436.*"3. 3(@."*0 (*/. ,3*. 3 3 24): Pr_Eth = 17/14, Olf_cav =16/14, 
PrEt_Olf=17/16, PrEt_Set=17/2, Pr_Sph=(12-11)/14, PrSp_Set=(12-11)/2. ]3,(0/ :,3E#)/ 20@.&.(0 7(%6.(39 +,37(%")2, +) 
")#),0/ 2092&.(0 @)*#)2.,(0. )#&3639 (P < 0,05) (% 2.,5(./ $,)2(. 3.,%,536.*")8 *5./0 @3*+.,*3)(()4) %(%&37% (#..., 
/.>@$ #$+),0&0/3 3 )*#,),0&0/3 &.("%/3). 

 

;#%#3*#36.*"). *,%2(.(3. )*$=.*#2&9&)*' +,3 3*+)&'7)2%(33 3.,%,536.*")8 

(4(.7@)2)8) *5./0 @3*+.,*3)(()4) %(%&37% (nested ANOVA), 4@. 2.,5(38 $,)2.(' 

*)*#%2&9&3 E),/0 &.(")2, % (3>(38 — 35 ,%7&36(0. 4.)4,%E36.*"3. 20-),"3. A @%(()/ 

*&$6%. )C.(32%&)*' @)*#)2.,()*#' )#&3638 ")/+)(.(#0 @3*+.,*33, *297%(()8 * ,%7&3639/3 

/.>@$ E),/%/3 &.(")2 3 ")/+)(.(#0, )#,%>%<=.8 2%,3%C3< 20-),)" 2($#,3 "%>@)8 37 

B#35 @2$5 E),/. L,3 B#)/ 37 %(%&37% -0&3 3*"&<6.(0* /%&)63*&.((0. 20-),"3 &.(")2 — 

)*#,),0&05 37 )7. O%,"%")&' 3 #$+),0&05 37 ,. 1.(%. J,)/. #)4), 6#)-0 (.*")&'") 

20,)2(9#' 63*&.(()*#3 20-),)", 2*.5 )*#%2:35*9 )*#,),0&05 &.(")2 37 ,." ;3-3,3 

)-K.@3(3&3 2 )@($ 20-),"$. T%"3/ )-,%7)/, 2 ")(.6()/ 3#)4., 2 *,%2(.(33 $6%*#2)2%&3 2 

20-),"3 )*#,),0&05 (;3-3,', !/$,) 3 4 20-),"3 #$+),0&05 &.(")2, 2&)>.((0. 2 

*))#2.#*#2$<=3. E%"#),0 — E),/0 &.(")2. 

J%" )"%7%&)*' (#%-&. 24), #)&'") 6%*#' 37 +.,.63*&.((05 20:. +,37(%")2 /)>.# 

,%**/%#,32%#'*9 2 "%6.*#2. @3%4()*#36.*"35 — 3(@."*0 SethW, Set_L, V1_2, V2_L, EthL, 

Pr_Sph). L,36./ 3(@."* V1_2 92&9.#*9 92(0/ +,.#.(@.(#)/ (% 3*"&<6.(3. 37 B#)8 4,$++0, 

+)*")&'"$ #$+),0&0. &.("3 37 -%**.8(% ,. 1.(% 3 )*#,),0&0. &.("3 37 )7. O%,"%")&' 

3/.<# +,)/.>$#)6(0. 5%,%"#.,3*#3"3. 

M.&.(%+,%2&.((08 +)3*" @3%4()*#36.*"35 +,37(%")2 20923& (.*")&'") @,$435 

5%,%"#.,3*#3", +)72)&9<=35 * @)*#%#)6()8 @)&.8 $2.,.(()*#3 ,%7&36%#' )*#,),0&05 3 

#$+),0&05 &.(")2 (% 2*./ +,)#9>.(33 ,%**/)#,.(()8 6%*#3 35 %,.%&%. L,3 %(%&37. 

+,37(%")2, ")#),0. /)4&3 -0 *&$>3#' ,)@)20/3 ,%@3"%&%/3 &.(")2 Brachymystax, +)+$#() 
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(%/3 -0&) )-(%,$>.(), 6#) #$+),0&0. &.("3 3/.<# 6,.7206%8() @&3((0., 7%)*#,.((0. 

+.,.@(3. )#,)*#"3 -)")205 ,.:.#6%#05 ")*#.8 (ethmoidale laterale). A *,.@(./, @&3(% 

@%((05 )#,)*#")2 $ (35 *)*#%2&9.# 13-15% )# Lb 3&3 58-68% )# @&3(0 )-)(9#.&'()8 

2+%@3(0 B#/)3@%&'()4) )#@.&% 5)(@,)",%(3$/% (*/. ,3*. 24-25, % #%">. 3(@."*0 Pr_Eth 3 

PrEt_Olf 2 #%-&. 24). Y )*#,),0&05 &.(")2 B#3 )#,)*#"3 7%/.#() "),)6. (8-10% )# Lb) 3, "%" 

+,%23&), +)@*#3&%<# (. -)&.. 40% @&3(0 )-)(9#.&'()8 2+%@3(0 B#/)3@%&'()4) )#@.&% 

5)(@,)",%(3$/%. I)&.. #)4), +) (%:3/ (%-&<@.(39/, (3 23@0 ,)@% Hucho, % #%">. (3 )@3( 

37 +.,.63*&.((05 2 #%-&3C. 3 @,$435 23@)2 &)*)*.205 ,0- (. 3/.<# #%"35 @&3((05 

+.,.@(35 )#,)*#")2 ethmoidale laterale. 13#.,%#$,(0. @%((0. #%">. *23@.#.&'*#2$<# ) #)/, 

6#), 7% 3*"&<6.(3./ #$+),0&05 &.(")2, &)*)*.20/ ,0-%/ 2 C.&)/ *2)8*#2.((0 &3-) 

"),)#"3., 6%=. 7%",$4&.((0., +.,.@(3. )#,)*#"3 -)")205 ,.:.#6%#05 ")*#.8, &3-) 35 

+,%"#36.*"3 +)&(). )#*$#*#23. (*/.: S%+):(3")2%, 1967%, 1967-, 1968%, 1968-, 1971; 

F&$-)")2*"38, 1995 3 /()43. @,$43. ,%-)#0, +.,.63*&.((0. 2 B#35 3*#)6(3"%5). A *2973 * 

6./ /0 *63#%./, 6#) @%((08 +,37(%" (@&3((0., 7%)*#,.((0. +.,.@(3. )#,)*#"3 -)")205 

,.:.#6%#05 ")*#.8) 92&9.#*9 $(3"%&'()8, +,)@23($#)8 (%+)/),E()8) 5%,%"#.,3*#3")8, 

)#&36%<=.8 #$+),0&05 &.(")2 (. #)&'") )# )*#,),0&05 &.(")2, () 3 )# 2*.5 @,$435 

+,.@*#%23#.&.8 Salmonidae.   

 

 
C)+. 24. ;5./% +,)/.,)2 )-)(9#.&'()4) )#@.&% 6.,.+% &.(")2 

 

                                                                                                                                                            
* ?) 35 7(%6.(39 $63#02%&3*' +,3 )")(6%#.&'()8 3(#.,+,.#%C33 ,.7$&'#%#)2. 
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J,)/. #)4), *,.@3 ,%7&36(05 23@)2 &)*)*.205 ,0-, )*#,),0&0. &.("3, +) 2*.8 

23@3/)*#3, 3/.<# *%/08 @&3((08 *$+,%B#/)3@, @&3(% ")#),)4) $ (35 *)*#%2&9.# 2 *,.@(./ 

36-39% )# Lb. L)B#)/$ @&9 @3%4()*#36.*"35 C.&.8 /)>() 3*+)&'7)2%#' .=. @2% 3(@."*%: 

@&3(% +.,.@(35 )#,)*#")2 ethmoidale laterale 3 @&3(% )#,)*#")2 sphenoticum 2 % @&3(0 

*$+,%B#/)3@% (PrEt_Set 3 PrSp_Set, *))#2.#*#2.(()). J%" 3 2 *&$6%. 3(@."*)2 Pr_Eth 3 

PrEt_Olf , ,.7$&'#%#0 @3*+.,*3)(()4) %(%&37% +,)@./)(*#,3,)2%&3 @)*#)2.,()*#' )#&3638 

#$+),0&05 3 )*#,),0&05 &.(")2 3 +) B#3/ @2$/ +)"%7%#.&9/ (#%-&. 24).  

T%"3/ )-,%7)/, 3@.(#3E3"%C39 #$+),0&05 3 )*#,),0&05 &.(")2 2)7/)>(% +,3 

3*+)&'7)2%(33 *&.@$<=35 )*#.)&)436.*"35 3(@."*)2: SethW, Set_L, V1_2, V2_L, EthL, 

Pr_Sph, Pr_Eth, Olf_cav, PrEt_Olf, PrEt_Set 3 PrSp_Set. ;,.@3 +.,.63*&.((05, (% (%: 274&9@, 

(%3-)&.. +,34)@(0/3 @&9 B#35 C.&.8 92&9<#*9 @2% 3(@."*% (PrEt_Olf 3 Set_L), 2 

+,)*#,%(*#2. ")#),05 37$6.((0. )*)-3 &.(")2 +,%"#36.*"3 -.7 +.,.",02%(39 ,%*+%@%<#*9 

(% @2. *)2)"$+()*#3 — #$+),0&0. 3 )*#,),0&0. &.("3 (,3*. 26). 

 
 
C)+. 25. ;#.+.(' ,%723#39 +.,.@(35 )#,)*#")2 ethmoidale laterale (el) $ #$+),0&05 &.(")2 (% — 37 ,. 
!(%('.2"%, - — 37 ,. !,/$) 2 *,%2(.(33 * )*#,),0&0/3 &.("%/3 (2 — 37 ,. !,/$, 4 — 37 )7. 
O%,"%")&'), H. taimen (@ — ,. !,/$) 3 S. leucomaenis (. — ,. !/4$). fr — frontale, su — 
supraethmoideum. 

 

A #) >. *%/). 2,./9, +) ,.7$&'#%#%/ 237$%&'()4) +,)*/)#,% &.(")2 37 ")&&."C33 

Q))&)436.*")4) 3(*#3#$#% /)>() 7%"&<63#', 6#) )+,.@.&.(3. +,3(%@&.>()*#3 )*)-3 " 
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#$+),0&0/ 3&3 )*#,),0&0/ &.("%/ +) 2(.:(3/ /),E)&)436.*"3/ +,37(%"%/ (E),/% 

4)&)20 3 #.&%, )",%*"%) 2 (.")#),05 *&$6%95 )"%702%.#*9 @)2)&'() #,$@()8 7%@%6.8.  

;+)*)- 5,%(.(39 E3"*3,)2%(()4) /%#.,3%&% 2 B#)8 ")&&."C33 3*"&<6%& 2)7/)>()*#' 

3*+)&'7)2%(39 @&9 B#35 C.&.8 /),E)/.#,33, +)*")&'"$ 2 -)&':3(*#2. *&$6%.2 $ )-,%7C)2 

-0&) @.E),/3,)2%() ,0&). T./ (. /.(.., -0&) 2+)&(. )6.23@(), 6#), +,3(3/%9 2) 2(3/%(39 

2.*' *+."#, 37/.(632)*#3 E),/0 4)&)20 $ #$+),0&05 &.(")2, 20@.&3#' /),E)/.#,36.*"3. 

+,37(%"3, 6.#") @3EE.,.(C3,$<=3. E),/0 &.(")2, 2,9@ &3 2)7/)>(). J%" 3&&<*#,%C3< 

@%(()4) 7%"&<6.(39 /)>() ,%**/%#,32%#' +,%"#36.*"3 3@.(#36(). +)&)>.(3. 

3**&.@)2%((05 (% (%:./ /%#.,3%&. &.(")2 37 )7. O%,"%")&' 3 #$+),0&05 &.(")2 37 

(.")#),05 ,." L,3/),'9 (% +,)."C395 4&%2(05 ")/+)(.(# (*/. ,3*. 20).  
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C)+. 26. H%*+,.@.&.(3. )*)-.8 #$+),0&05 3 )*#,),0&05 (7%&3#0. *3/2)&0) &.(")2 2 +,)*#,%(*#2. 
@2$5 @3%4()*#36.*"35 )*#.)&)436.*"35 3(@."*)2. H%*:3E,)2"$ )-)7(%6.(39 20-),)" */. 2 #%-&. 24. 

 

?.*")&'") -)&.. +,34)@(0/3 2 C.&95 @3%4()*#3"3 )"%702%.#*9 5%,%"#., )",%*"3. J 

*)>%&.(3<, 9,"3. ,)7)20. 3&3 /%&3()20. +9#(%, $",%:%<=3. -)"% )*#,),0&05 &.(")2, +,3 

E3"*%C33 #.,9<#*9. L,3 5,%(.(33 20C2.#%<# #%">. /.&"3. #./(0. +9#(% (% +&%2(3"%5 3 

#.&.. D@(%"), +) (%:3/ (%-&<@.(39/, 5%,%"#.,(08 *.,.-,3*#08 (*2.#&08) E)( #.&% +&<* 

)#*$#*#23. 3&3 *&%-%9 20,%>.(()*#' 4&%76%#05 +9#.( (,%7/0#0. ",%9 #./(05 +9#.() (% #.&. 

2 -)&':3(*#2. *&$6%.2 +)/)4%.# )#&363#' )*#,),0&05 &.(")2 )# #$+),0&05. ;,.@3 

)*#,),0&05 &.(")2 )*)-(9")/ *#)9# &.("3 37 )7. O%,"%")&', *,.@3 ")#),05 3/.<#*9 
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#./(0., 4$*#) +9#(3*#0. )*)-3 * «&.)+%,@)20/» )",%*)/. Y #%"35 )*)-.8 +9#(% +)",02%<# 

2*. #.&), 4)&)2$, *+3(()8, >3,)2)8 3 52)*#)2)8 +&%2(3"3. ;#)3#, )@(%"), $"%7%#', 6#), *$@9 

+) 3/.<=.8*9 2 (%:./ ,%*+),9>.(33 E)#)4,%E33, $ *2.>. +)8/%((05 «&.)+%,@)205» 

/%,"%")&'*"35 &.(")2 2*.-#%"3 +,3*$#*#2$.# )@3( 37 )#&363#.&'(05 +,37(%")2 )*#,),0&05 

&.(")2 – 9,"3. ,)7)20. +9#(% (% -)"%5 #.&%.  

A 3#)4. /)>() $#2.,>@%#', 6#) 5)#9 $*+.:(%9 3@.(#3E3"%C39 #$+),0&05 3 

)*#,),0&05 &.(")2 2)7/)>(% #)&'") +,3 3*+)&'7)2%(33 )*#.)&)436.*"35 +,37(%")2, 

5%,%"#., )",%*"3 2 *)6.#%(33 * @,$43/3 2(.:(3/3 +,37(%"%/3 (63*&)/ >%-.,(05 #063()" 

3 E),/)8 4)&)20, " +,3/.,$) 2*. >. 3/..# )+,.@.&.(($< @3%4()*#36.*"$< C.(()*#'. 
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'()") 4. H</8E$#%&# 

4.1. !"#$%&'&(")&*+"& *.2?" #&'+$. " 534%"8 3$5$. #$*$*&.78 
37> 
X3&)4.(.#36.*"3. *2973 2($#,3 +)@*./.8*#2% Salmoninae 2 C.&)/ 3 27%3/))#():.(39 

Brachymystax, Hucho 3 Parahucho, 2 6%*#()*#3, @)&4). 2,./9 *)*#%2&9<# +,.@/.# @3*"$**38. 

;,.@3 3**&.@)2%#.&.8, 3*+)&'7)2%2:35 ,%7&36(0. /.#)@36.*"3. +)@5)@0 @&9 ,.:.(39 B#35 

+,)-&./, +)&()4) *)4&%*39 @)*#34($#) (. -0&) (*/. ,%7@.& 1.1). 

13:' +) ,.7$&'#%#%/ 3**&.@)2%(39 E3&)4.(33 &)*)*.205 ,0- 4.(.#36.*"3/3 

/.#)@%/3 27%3/))#():.(39 Brachymystax, Hucho 3 Parahucho 204&9@9# 2+)&(. )+,.@.&.(() 

3 2 (%*#)9=38 /)/.(# /)4$# *63#%#'*9 )@()7(%6() $*#%()2&.((0/3.  

L,)2.@.((08 %(%&37 37/.(632)*#3 /#G?J @./)(*#,3,$.# 6,.7206%8() -&37"3. 

)#():.(39 ,)@)2 Brachymystax 3 Hucho. Y,)2.(' 4.(.#36.*"35 ,%7&3638 /.>@$ (3/3 

*)*#%23& 3,1% ($"&.)#3@(05 7%/.(, 6#) 2 2 * &3:(3/ ,%7% /.(':. )#&3638 35 /#G?J )# 

/#G?J +,.@*#%23#.&.8 @,$435 ,)@)2 (Parahucho, Salvelinus, Oncorhynchus 3 Parasalmo). Y 

&)*)*.205 ,0- +)@)-(08 $,)2.(' @32.,4.(C33 /#G?J, "%" +,%23&), (%-&<@%.#*9 /.>@$ 

23@%/3 )@()4) 3 #)4) >. ,)@% (#%-&. 7; F3(%#$&3(% 3 @,., 1988; D&.8(3", L)&9")2%, 1994; 

Berg, Ferris, 1984, Thomas et al., 1986; Gyllensten, Wilson, 1987; Thomas, Beckenbach, 1989; 

Grewe et al., 1990; Shedlock et al., 1992; Phillips et al., 1995; Kitano et al., 1997; Oohara et al., 

1997 3 @,.).  

?%*#)&'") >. #.*(0. E3&)4.(.#36.*"3. *2973 ,)@)2 Brachymystax 3 Hucho 2092&.(0 

+,3 3**&.@)2%(33 37/.(632)*#3 9@.,(05 4.()2 3&3 35 +,)@$"#)2. L) @%((0/ 

B&."#,)E),.#36.*")4) %(%&37% 35 %&&)73/(05 &)"$*)2 (D*3()2, 1991; Osinov, Lebedev, 

2000), $,)2.(' 4.(.#36.*")8 @32.,4.(C33 /.>@$ B#3/3 ,)@%/3 (0,2-0,3 — @3*#%(C39 ?.9) 

)"%7%&*9 (%/()4) (3>., 6./ /.>@$ (3/3 3 )*#%&'(0/3 ,)@%/3 &)*)*.205 ,0- (Salvelinus, 

Parahucho, Salmo, Oncorhynchus 3 Parasalmo — 0,6-1,4). T%">., "%" 3 2 *&$6%. * /#G?J, 

#%")8 *,%2(3#.&'() (37"38 $,)2.(' %&&)73/(05 @3*#%(C38, 2092&.((08 /.>@$ 

Brachymystax 3 Hucho, $ &)*)*.205 ,0- -)&.. 5%,%"#.,.( @&9 23@)2 )@()4) 3 #)4) >. ,)@%, 

6./ @&9 /.>,)@)205 *,%2(.(38 (D*3()2, 1991; D&.8(3", L)&9")2%, 1992; D*3()2, 1999; Utter 

et al., 1973; Ferguson, Fleming, 1983; Johnson, 1984; Osinov, Lebedev, 2000 3 @,.). A +)&()/ 

*)4&%*33 * B#3/3 202)@%/3 (%5)@9#*9 ,.7$&'#%#0 *,%2(.(39 $ +,.@*#%23#.&.8 ,%7&36(05 

,)@)2 &)*)*.205 ,0- ($"&.)#3@(05 +)*&.@)2%#.&'()*#.8 3(#,)(% ; 2#),)8 ")+33 4.(% 

4),/)(% ,)*#% (GH2C), ,%*+)&%4%<=.4)*9 2 9@.,()8 G?J (Oakley, Phillips, 1999). Y &.(")2 

Brachymystax 3 #%8/.(.8 Hucho B#)# 3(#,)( )#&36%.#*9 +) 1,3-2,3% ($"&.)#3@(05 +)73C38, 

2 #) 2,./9 "%" /.>@$ (3/3 3 @,$43/3 ,)@%/3 (Salvelinus, Parahucho, Salmo, Salmothymus, 
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Oncorhynchus 3 Parasalmo) &)*)*.205 ,0- @3*#%(C33 (%/()4) 20:. —3,5-7,0% (,%**63#%() 

+) @%((0/ 37 ,%-)#0: Oakley, Phillips, 1999). !(%&)436(%9 "%,#3(% 2092&.(% 3 +,3 %(%&37. 

37/.(632)*#3 4.()2 9@.,()8 ,3-)*)/%&'()8 G?J: $ &.(")2 Brachymystax 3 #%8/.(.8 Hucho 

)(3 )#&36%<#*9 +) 2,0% ($"&.)#3@(05 +)73C38, % +,3 35 *,%2(.(33 * 23@%/3 Parahucho 3 

Salvelinus @)&9 ,%7&36%<=35*9 ($"&.)#3@)2 @)5)@3# @) 2,7-6,3% (Phillips et al., 1995).  

J%,3)&)436.*"3. @%((0. @%2() ,%**/%#,32%<#*9 "%" *23@.#.&'*#2) *.*#,3(*"35 

)#():.(38 ,)@)2 Brachymystax 3 Hucho, +)*")&'"$ *,.@3 )*#%&'(05 37$6.((05 

+,.@*#%23#.&.8 Salmoninae (2"&<6%9 #%8/.(.8 Parahucho) #)&'") $ 23@)2 B#35 ,)@)2 

3/.<#*9 6.#0,. +%,0 5%,%"#.,(05 /.&"35 /.#%C.(#,36.*"35 5,)/)*)/ (A3"#),)2*"38 3 

@,., 1985; X,)&)2, 2000; Rab, Liehman, 1982; Phillips, Rab, 2001; (%*#)9=%9 ,%-)#%). 

L)B#)/$ #,$@() )-K9*(3#' +,363($ #)4), 6#) 2 +)@%2&9<=./ -)&':3(*#2. ,%-)#, 

+)*29=.((05 %(%&37$ E3&)4.(.#36.*"35 )#():.(38 2($#,3 Salmoninae /),E)&)436.*"3/3 

/.#)@%/3, #%8/.(3 Parahucho )-K.@3(9&3*' 2 )@3( "&%*#., * #%8/.(9/3 Hucho, % &.("3 

Brachymystax 7%(3/%&3 2(.:(<< +)73C3< )#()*3#.&'() &3-) B#)8 4,$++3,)2"3 

(G),)E..2%, 1985, 1989; Behnke, 1968; Holcik, 1982a; Holcik et al., 1988; Kendall, Behnke, 

1984; Sanford, 1990), &3-) 2*.5 )*#%&'(05 ,)@)2 Salmoninae (Norden, 1961; Stearley, 1992; 

Stearley, Smith, 1993). U%,%"#.,(), 6#) +)*&.@(99 #)6"% 7,.(39 -0&% 2()2' +,.@&)>.(% 2 

)@()8 37 (.@%2(35 ,%-)# +) 3**&.@)2%(3< E3&)4.(33 &)*)*.205 ,0- (% )*()2. 

*,%2(3#.&'() %(%&37% /),E)&)436.*"35 +,37(%")2 (Wilson, Li, 1999). D@()8 37 +,363(, 

2.,)9#(), /)>.# -0#' )4,%(36.(()*#' @)*#$+()4) @&9 37$6.(39 /%#.,3%&% +) &.("%/ 3 

#%8/.(9/. W#) +,.>@. 2*.4) )#()*3#*9 " 7%,$-.>(0/ 3**&.@)2%#.&9/. G,$4)8 2)7/)>()8 

+,363()8 /)>.# -0#' #), 6#) )-K.@3(.(3. ,)@)2 3()4@% /)4&) +,)2)@3#'*9 +,3 

3*+)&'7)2%(33 */.*3 +&.73)/),E(05 3 %+)/),E(05 +,37(%")2 (G),)E..2%, 1985, 1989, 

1999; Behnke, 1968). ;,.@3 ,%7&36(05 /),E)&)4)2, 3**&.@)2%2:35 E3&)4.(3< &)*)*.205 

,0-, &3:' O.J. F&$-)")2*"38 (1990, 1995) +)*&.@)2%#.&'() ,%7232%& #)6"$ 7,.(39 ) 

*.*#,3(*"35 )#():.(395 ,)@)2 Brachymystax 3 Hucho 3 3*"&<6%& 37 B#)8 4,$++3,)2"3 

#%8/.(.8 Parahucho. L,34)@()*#' (.")#),05 37 +,.@&)>.((05 3/ *3(%+)/),E38 @&9 

4,$++3,)2"3 Brachymystax 3 Hucho ,.7$&'#%#%/3 (%*#)9=.8 ,%-)#0 (. +)@#2.,@3&%*'. T./ 

(. /.(.. #,3 )*#%2:35*9 *3(%+)/),E33 +)@#2.,>@%<# .4) #)6"$ 7,.(39 3, #%"3/ )-,%7)/, 

*(3/%<# +,)#32),.63. /.>@$ 4.(.#36.*"3/3 3 /),E)&)436.*"3/3 2%,3%(#%/3 

E3&)4.(.#36.*"35 )#():.(38 ,)@)2 Brachymystax, Hucho 3 Parahucho. 

T.*(). ,)@*#2) &.(")2 Brachymystax 3 #%8/.(.8 Hucho +)@#2.,>@%.#*9 3 

+%,%73#)&)436.*"3/3 @%((0/3. ;,.@3 2*.5 Salmoninae #)&'") +,.@*#%23#.&3 B#35 @2$5 

,)@)2 92&9<#*9 5)79.2%/3 +%,%73#36.*"35 ,%")2 ,)@% Basanistes (F$*.2, 1987). J,)/. #)4), 

*,.@3 2*.5 Salmoninae #)&'") (% &.("%5 Brachymystax 3 #%8/.(95 Hucho +%,%73#3,$.# 
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*,%2(3#.&'() -)&':%9 (8 23@)2) «&.(")2)-#%8/.(.2%9» 4,$++% /)()4.(.8 ,)@% Tetraonchus, 

)#&36%<=%9*9 )*)-0/ *#,).(3./ +,3",.+3#.&'()4) @3*"% (L$4%6.2, 1980; 1984; F$*.2, 

L$4%6.2, 1985; P,/)&.(") 3 @,., 1998). 

P*&3 ,%7@.&.(3. &.(")2 3 #%8/.(.8 (% @2. B2)&<C3)((05 &3(33 (1-9 — Brachymystax 

3 Hucho; 2-9 — #%8/.(3 Parahucho) +,3/.,() )@()4) 3 #)4) >. ,%(4% /)>.# *63#%#'*9 

#2.,@) $*#%()2&.((0/ E%"#)/, #) E3&)4.(.#36.*"%9 +)73C39 B#35 &3(38 2($#,3 Salmoninae 

2*. .=. )*#%.#*9 (. 9*()8, 3 2 B#)/ 2)+,)*. @%>. 4.(.#36.*"3. /.#)@0 %(%&37% E3&)4.(33 

+,32)@9# " *)2.,:.(() ,%7&36(0/ ,.7$&'#%#%/. 

N*5)@9 37 +)&$6.((05 (%/3 @%((05 +) +)&()/$ /3#)5)(@,3%&'()/$ 4.()/$ 3 4.($ 

C3#35,)/% b, /)>() *@.&%#' *&.@$<=3. 7%"&<6.(39. L,)2.@.((08 %(%&37 +)"%702%.#, 6#) 

/#G?J-4%+&)#3+0 37$6.((05 23@)2 Salmoninae )-,%7$<# .@3($< /)()E3&.#36.*"$< 

4,$++3,)2"$. A($#,3 (.. 4%+&)#3+0 ,%*+%@%<#*9 (% +9#' 6.#") )-)7(%6.((05 4,$++: 

4%+&)#3+0 (1) #35))".%(*"35 &)*)*.8 Oncorhynchus 3 E),.&.8 Parasalmo, (2) &)*)*.8 Salmo, 

(3) 4)&'C)2 Salvelinus, (4) *%5%&3(*")4) #%8/.(9 Parahucho 3 (5) &.(")2 Brachymystax 3 

#%8/.(.8 Hucho. D@()7(%6()4) ,.:.(39 +),9@"% "&%*#.,37%C33 B#35 +9#3 4,$++3,)2)" (% 

+)*#,).((05 ,%7&36(0/3 /.#)@%/3 E3&)4.(.#36.*"35 @.,.2'95 (%/ (%8#3 (. $@%&)*'. T./ 

(. /.(.., (%3-)&.. 2.,)9#(0/ +,.@*#%2&9.#*9 )-)*)-&.((). +)&)>.(3. "&%*#.,% 4%+&)#3+)2 

23@)2 Oncorhynchus 3 Parasalmo 3 )-K.@3(.(3. 4%+&)#3+)2 +,.@*#%23#.&.8 Salmo, 

Salvelinus, Parahucho, Brachymystax 3 Hucho 2 @,$4)8 "&%*#.,. A($#,3 +)*&.@(.4) 

+,)*&.>32%.#*9 @)2)&'() 6.#"%9 #.(@.(C39 "&%*#.,37%C33 4%+&)#3+)2 Parahucho 2/.*#. * 

4%+&)#3+%/3 Brachymystax 3 Hucho*. 

T. >. +9#' )*()2(05 B2)&<C3)((05 &3(38 Salmoninae 2092&.(0 3 +) @%((0/ 

B&."#,)E),.#36.*")4) 3**&.@)2%(39 37/.(632)*#3 %&&)73/)2 (Osinov, Lebedev, 2000). 

?.)>3@%((0/ )"%7%&)*' #), 6#) (% 2*.5 +)*#,).((05 * +,3/.(.(3./ ,%7&36(05 

E3&)4.(.#36.*"35 +)@5)@)2 @.,.2'95 &3(39 Salmo 7%(9&% *.*#,3(*"). +)&)>.(3. +) 

)#():.(3< " 4,$++. ,)@)2 Brachymystax 3 Hucho. J,)/. #)4), (.)-06($< +)73C3< 7%(9&% 

&3(39 Salvelinus 2 #)/ *&$6%., ")4@% @&9 +)*#,).(39 E3&)4.(.#36.*"35 @.,.2'.2 -0&3 

3*+)&'7)2%(0 /.#)@0 /%"*3/%&'()8 B")()/33. ?% @.,.2'95, +)&$6.((05 * +)/)='< 

@%(()4) +)@5)@%, 4)&'C0 Salvelinus 7%(9&3 2(.:(.. +)&)>.(3. +) )#():.(3< " )*#%&'(0/ 

&3(39/ Salmoninae. A C.&)/ >., "%" )#/.6%<# *%/3 %2#),0, )@()7(%6()4) ,.:.(39 

E3&)4.(.#36.*"35 27%3/))#():.(38 4,$++3,)2)" — Brachymystax, Hucho 3 Salmo; 

                                                
* Q@.*' *&.@$.# $"%7%#', 6#) ")4@% 2 %(%&37 /#G?J E3&)4.(33 (% )*()2. *,%2(.(39 +)&()8 
($"&.)#3@()8 +)*&.@)2%#.&'()*#3 4.(% C3#)5,)/% b 2"&<6%&3 @%((0. +) E,%4/.(#$ B#)4) 4.(% $ 
@$(%8*")4) #%8/.(9 Hucho hucho, @&3()8 300 +. (. (AF172397 — GenBank), #) 2) 2*.5 2%,3%(#%5 
E3&)4.(.#36.*"35 ,.")(*#,$"C38 B#)# #%8/.(' 7%(3/%& *.*#,3(*"$< +)73C3< +) )#():.(3< " 
Brachymystax, % 4%+&)#3+ Parahucho #)4@% )"%702%&*9 *(%,$>3 )# B#)8 4,$++0.  
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Parahucho; Oncorhynchus 3 Parasalmo; Salvelinus — 3/ +)&$63#' (. $@%&)*' (Osinov, 

Lebedev, 2000). 

?% E3&)4.(.#36.*"35 @.,.2'95, +)*#,).((05 +) @%((0/ ) ($"&.)#3@(05 

+)*&.@)2%#.&'()*#95 3(#,)()2 ; @$+&3C3,)2%(()4) 4.(% 4),/)(% ,)*#% (GH1C 3 GH2C), 

4,$++% ,)@)2 Brachymystax 3 Hucho )"%7%&%*' *(%,$>3 @,$4)4) *,%2(3#.&'() ")/+%"#()4) 

"&%*#.,% )*#%&'(05 ,)@)2 Salmoninae (Oakley, Phillips, 1999). J,)/. )#&3638 )# 4,$++3,)2"3 

Brachymystax 3 Hucho +) ($"&.)#3@()/$ *)*#%2$ 4)/)&)436(05 $6%*#")2 3(#,)()2 GH1C 3 

GH2C, 6&.()2 2#),)8 4,$++3,)2"3 ,)@)2 (Parahucho, Salmo, Salvelinus, Parasalmo 3 

Oncorhynchus) )-K.@3(9.# (%&363. $ (35 *,%2(3#.&'() ",$+()8 (81 +. (.) @.&.C33 2 3(#,)(. 

GH2C. ;%5%&3(*"38 #%8/.(' Parahucho (% B#35 @.,.2'95 )-K.@3(9&*9 2 )@3( "&%*#., * 

&)*)*9/3 Salmo, % 4)&'C0 Salvelinus, #35))".%(*"3. &)*)*3 Oncorhynchus 3 E),.&3 

Parasalmo *)*#%2&9&3 @2% @,$435 "&%*#.,%. N(#.,.*(), 6#) ($"&.)#3@(0. 

+)*&.@)2%#.&'()*#3 3(#,)(% ; 4.(% 4),/)(% ,)*#% $ Salmo trutta 3 E),.&3 Salmothymus 

(=Acantholigua) ohridanus )"%7%&3*' (%*#)&'") *5)@(0/3, 6#) 2 "&%*#.,. Salmo &)*)*' S. 

salar )"%7%&*9 *(%,$>3 )# 4,$++3,)2"3 Salmo trutta 3 Salmothymus ohridanus (Oakley, Phillips, 

1999: fig. 4).  

T%"3/ )-,%7)/, (%&3C) 7(%63#.&'(). +,)#32),.63. E3&)4.(.#36.*"35 *5./ 

Salmoninae, +)*#,).((05 +) ,%7&36()4) ,)@% /)&."$&9,(0/ @%((0/. D@()8 37 +,363( 

*&)>32:.8*9 *3#$%C33 /)>.# -0#' (.*)2.,:.(*#2) 3*+)&'7)2%((05 @&9 ,.:.(39 B#)8 

7%@%63 /.#)@)2. 

W&."#,)E),.#36.*"38 %(%&37 37/.(632)*#3 %&&)73/)2 3/..# ,9@ )4,%(36.(38, )@() 

37 ")#),05 92&9.#*9 ",3#36.*"3/ 2 +&%(. ,.")(*#,$"C33 E3&)4.(33. W#)# /.#)@ 2092&9.# 

#)&'") #. %&&.&3, ")#),0. +,)@$C3,$<# 37)E.,/.(#0, ,%7&36%<=3.*9 +) 

B&."#,)E),.#36.*")8 +)@23>()*#3. T)6.6(%9 /$#%C39 4.(% /)>.# 2072%#' 7%/.($ )@()8 

%/3()"3*&)#0 2 +)&3+.+#3@., () +,3 B#)/ )-=38 7%,9@ -.&")2)8 /)&."$&0 37/.(3#*9 

#)&'") 2 #)/ *&$6%., .*&3 ()2%9 %/3()"3*&)#% 3/..# @,$4)8 B&."#,36.*"38 7%,9@. A 15 37 20 

%/3()"3*&)# -)")20. 4,$++0 &3-) (.+)&9,(0, &3-) (. 3)(373,)2%(0 +,3 (.8#,%&'()/ pH. 

D#*<@% *&.@$.#, 6#) 2.&3"% 2.,)9#()*#' #%")4) 7%/.=.(39 )@()4) %/3()"3*&)#()4) )*#%#"% 

@,$43/, ")#),). (. 20923#*9 +,3 B&."#,)E),.7.. A ,.7$&'#%#. B#)4) (.)@3(%")208 (%-), 

%/3()"3*&)#(05 )*#%#")2 /)>.# +,)@$C3,)2%#' )@3( 3 #)# >. *$//%,(08 7%,9@ 

+)&3+.+#3@% (1.2)(#3(, 1978; Utter et al., 1987; Nei, 1987; 3 @,.). L)B#)/$ 3@.(#36()*#' 

B&."#,)E),.#36.*")8 +)@23>()*#3 -.&")205 7)( (. 92&9.#*9 %-*)&<#(0/ *23@.#.&'*#2)/ 

3@.(#36()*#3 *))#2.#*#2$<=35 -.&")2; +,3 B#)/ 6./ -)&.. )#@%&.((0. 4,$++0 ),4%(37/)2 

*,%2(32%<#*9, #./ -)&.. 2)7,%*#%.# 2.,)9#()*#' ):3-"3 &)>()8 4)/)&)437%C33. H%7&36(0. 

,)@0 &)*)*.205 ,0-, *$@9 +) 7(%63#.&'()8 2.&363(. 4.(.#36.*"35 @3*#%(C38 /.>@$ (3/3, 3 
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92&9<#*9 3/.(() #%"3/3 4,$++%/3, @&9 ")#),05 +,)-&./% 4)/)&)436()*#3 *,%2(32%./05 

-.&")205 2%,3%(#)2 20*#$+%.# (% +.,208 +&%(. A "%6.*#2. +)"%7%#.&'()4) +,3/.,% /)>() 

,%**/%#,32%#' ,%-)#$ !. X.,4<*)(% 3 J. X&./3(4% (Ferguson, Fleming, 1983), ")#),0. +) 

@%((0/ %(%&37% 30 -.&")205 &)"$*)2 +)&$63&3 @.(@,)4,%//$, (% ")#),)8 23@0 Salmo, 

Salvelinus 3 Coregonus )-,%7)2%&3 )@3( "&%*#.,, % Parasalmo — @,$4)8. W#3 %2#),0 

)#/.6%<#, 6#), 2)7/)>(), 35 @%((0. )#,%>%<# (. *#)&'") E3&)4.(3<, *")&'") 

")(2.,4.(#(). *5)@*#2) 37$6.((05 +,.@*#%23#.&.8 &)*)*.205 ,0- (% $,)2(. -.&")2. A *2973 

* B#3/ (. 3*"&<6.(), 6#) (.)-06(0. +)73C33 Salmo (-&37)*#' " Brachymystax 3, )*)-.((), " 

Hucho) 3 Salvelinus 2 ,%-)#. !.F. D*3()2% 3 A.;. 1.-.@.2% (2000) 2072%(0 3/.(() 

+,3(C3+3%&'()8 (.2)7/)>()*#'< #)6()8 4)/)&)437%C33 %&&.&.8, 2092&9./05 

B&."#,)E),.#36.*"3/ /.#)@)/.  

G%((0. +) 3(#,)($ ; 4.(% 4),/)(% ,)*#% (Oakley, Phillips, 1999) #%">. (. *2)-)@(0 )# 

(.@)*#%#")2. L)*")&'"$ B#) (.")@3,$<=3. +)*&.@)2%#.&'()*#3, #) ,%7&36(0. /.&"3. 

3(*.,C33 3 @.&.C33 *)*#%2&9<# 7(%63#.&'($< @)&< 2 37/.(632)*#3 @%(()4) E,%4/.(#% 

G?J &)*)*.205 ,0-. A B#35 $*&)2395 )+.,%C39 20,%2(32%(39 ($"&.)#3@(05 

+)*&.@)2%#.&'()*#.8 @&9 +)*&.@$<=.4) %(%&37% +,.@*#%2&9.# *)-)8 2.*'/% #,$@($< 7%@%6$. 

J%" $"%702%<# %2#),0, 3/.(() +) B#)8 +,363(. )(3 )#"%7%&3*' )# 2"&<6.(39 2 %(%&37 

@%((05 +) 3(#,)($ ; 4.(% 4),/)(% ,)*#% $ 5%,3$*% Thymallus arcticus, ")#),)4) )(3 

+,.@+)&%4%&3 3*+)&'7)2%#' "%" 2(.:(<< 4,$++$ +,3 ,.")(*#,$"C33 E3&)4.(33 &)*)*.205 

,0-. «;2)-)@(08», 2 *,%2(.(33 * ")@3,$<=3/3 +)*&.@)2%#.&'()*#9/3 4.()2, 5%,%"#., 

B2)&<C33 3(#,)(% ; 2.,)9#() 3 )+,.@.&3& (.)-06(08 *)*#%2 @2$5 "&%*#.,)2 2) 2#),)8 

4,$++3,)2". ,)@)2 Salmoninae, 4@. Parahucho )-K.@3(3&*9 * Salmo, % Salvelinus * 

Oncorhynchus 3 Parasalmo.  

N72.*#(), 6#) +,3/.(3#.&'() " ,.:.(3< 7%@%63 ,.")(*#,$"C33 E3&)4.(33 

,%7,.:%<=%9 *+)*)-()*#' /.#)@% %(%&37% 37/.(632)*#3 /#G?J * +)/)='< ,.*#,3"#%7 2 

C.&)/ 20:., 6./ $ B&."#,)E),.#36.*")4) /.#)@% %(%&37% 37/.(632)*#3 -.&")2 (Nei, 1987). 

?) 3 7@.*' 2)7/)>(0 ):3-"3 2 4)/)&)437%C33 E,%4/.(#)2 G?J 223@$ +,3*$#*#239 2 

/3#)5)(@,3%&'()/ 4.()/. «4),9635» #)6.", 4@. +,)3*5)@9# /()>.*#2.((0. /$#%C33. J,)/. 

#)4), )+,.@.&.((%9 E,%"C39 E,%4/.(#)2 G?J 37-7% *2)35 /%&05 ,%7/.,)2 +,)*#) (. 

2092&9.#*9 * +)/)='< B&."#,)E),.7%. D#@.&'($< +,)-&./$ *)*#%2&9.# ,.+,.7.(#%#32()*#' 

(%-),)2 +)&$6%./05 E,%4/.(#)2 G?J "%" +,3-&3>.(()8 5%,%"#.,3*#3"3 2*.4) 

/3#)5)(@,3%&'()4) 4.()/%. J%" +)"%7%&) ")/+'<#.,(). /)@.&3,)2%(3., 3 #), 3 @,$4). 

/)>.# *"%702%#'*9 (% @)*#)2.,()*#3 E3&)4.(.#36.*"35 ,.")(*#,$"C38 (S.@'"), 1992). A 

@%(()/ ")(",.#()/ *&$6%. )-(%@.>32%.# #)# E%"#, 6#) %(%&37 /#G?J &)*)*.205 ,0- * 

+)/)='< ,.*#,3"#%7 3 *."2.(3,)2%(3. 4.(% C3#)5,)/% b 2 *$=()*#3 @%&3 2.*'/% *5)@(0. 
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,.7$&'#%#0 2 )#():.(33 E3&)4.(.#36.*"35 27%3/))#():.(38 35 /3#)5)(@,3%&'(05 

4.()/)2.  

D@(%") +,3 3*+)&'7)2%(33 /#G?J "%" E3&)4.(.#36.*")4) /%,".,% (% +.,208 +&%( 

205)@3# @,$4%9 +,)-&./%. ! 3/.(() — +,)-&./% *))#2.#*#239 E3&)4.(33 /#G?J &)*)*.8 3 

E3&)4.(33 *)-*#2.(() &)*)*.205 ,0- (()*3#.&.8 /#G?J). J%" 372.*#() (Moritz et al., 1987), 

@%>. 2 *&$6%. -.7):3-)6()8 ,.")(*#,$"C33 4.(()8 3 23@)2)8 E3&)4.(33, +)&()4) 35 

#)+)&)436.*")4) *)2+%@.(39 )>3@%#' (. +,35)@3#*9. N5 )>3@%./). *))#2.#*#23. /)>.# 

(%,$:%#'*9 +,3 (%&3633 20*)")4) $,)2(9 2($#,323@)2)4) +)&3/),E37/% /#G?J +,3 

,%7@.&.(39 +,.@")205 +)+$&9C38 (Neigel, Avise, 1986). D@(%") 4),%7@) -)&.. *.,'.7(). 

(.*)2+%@.(3. 4.((05 3 23@)205 *5./ E3&)4.(33 /)>.# 2)7(3"%#' 2*&.@*#23. /.>23@)2)8 

3(#,)4,.**32()8 43-,3@37%C33 (Ferris et al., 1983).  

N72.*#(), 6#) 63*&) /3#)5)(@,38 2 *+.,/%#)7)3@%5 +)72)()6(05 >32)#(05 

*)*#%2&9.# (36#)>() /%&$< 2.&363($ )#()*3#.&'() 35 ")&36.*#2% 2 98C."&.#".. ?%+,3/.,, 

$ 2'<()2 ,)@% Misgurnus B#) *))#():.(3. ,%2() +,3/.,() 1:10000000 (D7.,(<", 1978), $ 

%/E3-38 Xenopus— 1:1000000 (Dawid, Blackler, 1972), $ /0:.8 ,)@% Mus — 1:10000 

(Gyllensten et al., 1991). L)*&. )+&)@)#2),.(39 3 +)*&.@$<=.4) ,%7/()>.(39 7%,)@0:.205 

"&.#)" .@3(36(0. ")+33 /#G?J *%/C% 2 ,.7$&'#%#. *&$6%8(05 +,)C.**)2, "%" +,%23&), 

#.,9<#*9. L)B#)/$ /#G?J +)72)()6(05 >32)#(05 (%*&.@$.#*9 *#,)4) +) /%#.,3(*")8 

&3(33. A *&$6%. 3(#,)4,.**32()8 43-,3@37%C33, ")4@% 43-,3@(). +)#)/*#2) +,3 2)72,%#(05 

*",.=32%(395 * ,)@3#.&'*"3/3 E),/%/3 *+)*)-() +,)372)@3#' 2 #)8 3&3 3()8 *#.+.(3 

+&)@)23#05 )*)-.8, /#G?J )@()4) 23@% /)>.# 2"&<63#*9 2 *)*#%2 /3#)5)(@,3%&'()4) 

4.()E)(@% @,$4)4). W#)/$ *+)*)-*#2$.# #), 6#) +)@%2&9<=.. -)&':3(*#2) /$#%C3)((05 

7%/.( 2 +)*&.@)2%#.&'()*#95 /#G?J ,)@*#2.((05 23@)2 E$("C3)(%&'() (.8#,%&'().  

L)@)-(0. *&$6%3 2 #)8 3&3 3()8 *#.+.(3 )-:3,()8 )@()- 3&3 @2$(%+,%2&.(()8 

3(#,)4,.**33 /#G?J 2*. 6%=. )-(%,$>32%<#*9 +,3 +)@,)-()/ %(%&37. 4.)4,%E36.*")8 

37/.(632)*#3 /#G?J $ ,%7&36(05 23@)2 Salmoninae (Hammar et al., 1991; Verspoor, Hammar, 

1991; Wilson, Hebert, 1993, 1996; Bernathez et al., 1995; Baxter et al., 1997; Glemet et al., 1998; 

Wilson, Bernathez, 1998). A (%*#)9=.8 ,%-)#. #%">. -0& 7%E3"*3,)2%( *&$6%8 

)@()(%+,%2&.(()4) +.,.()*% /#G?J )# )*#,),0&)4) &.("% " #$+),0&)/$ 3 " *3-3,*")/$ 

#%8/.(< Hucho taimen (*/. ,%7@.& 3.3.1). 

A ,.7$&'#%#. *&$6%8(05 +,)C.**)2 (Avise et al., 1984) 6$>)8 "&)( /#G?J /)>.# 7%#./ 

7%",.+3#'*9 3 +)&()*#'< 20#.*(3#' 3*5)@(0. "&)(0 /#G?J 37 +)+$&9C33 23@%-,.C3+3.(#%. 

P*&3 * #.6.(3./ 2,./.(3 23@)2)8 %,.%& 2 -$@$=./ -$@.# *E),/3,)2%( 7% *6.# 3//34,%C33 

)*)-.8 3/.(() 37 #)4) $6%*#"% %,.%&%, 4@. +,)37):&% 3(#,)4,.**39 6$>)8 /#G?J, #) $ 23@%-

,.C3+3.(#% /)>.# +,)37)8#3 +)&(). 7%/.=.(3. .4) 37(%6%&'()4) /3#)5)(@,3%&'()4) 
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4.()E)(@%. J%" *&.@*#23., E3&)4.(.#36.*"%9 +)73C39 23@%-,.C3+3.(#% +) /#G?J @%((0/ 

-$@.# )#&36%#'*9 )# 3*#3(()8, +)*")&'"$ (% E3&)4.(.#36.*")/ @.,.2. )( -$@.# *-&3>%#'*9 * 

23@)/-@)(),)/ 6$>)8 /#G?J. 

J%" +,%23&), +,3 3(#,)4,.**32()8 43-,3@37%C33 +,)(3"()2.(3. 2 6$>)8 4.()E)(@ 

4.()2, ")@3,$./05 9@.,()8 G?J, +,)3*5)@3# *) 7(%63#.&'() /.(':.8 3(#.(*32()*#'<. 

L)B#)/$ (%3-)&.. +,)*#0/ +$#./ +,)2.,"3 /#G?J E3&)4.(33 (% +,.@/.# 2)7@.8*#239 (% 

(.. 2)7/)>(05 B+37)@)2 3(#,)4,.**32()8 43-,3@37%C33 92&9.#*9 .. *)+)*#%2&.(3. * 

E3&)4.(.#36.*"3/3 *5./%/3, +)&$6.((0/3 +$#./ %(%&37% 37/.(632)*#3 4.()2, ")@3,$./05 

9@.,()8 G?J. 

A )#():.(33 /#G?J E3&)4.(33 &)*)*.205 ,0- #%"). *,%2(.(3. 2092&9.# (.*")&'") 

*&$6%.2 2)7/)>()4) +.,.()*% /#G?J )# )@()4) 23@% " @,$4)/$, * +)*&.@$<=3/ +)&(0/ 

7%/.=.(3./ 3*5)@(05 2%,3%(#)2 /#G?J "&)()2 $ 23@)2-,.C3+3.(#)2. T%", (.*))#2.#*#23. 

E3&)4.(.#36.*")8 +)73C33 4),-$:3 +) @%((0/ %(%&37% /#G?J (F3(%#$&3(% 3 @,., 1988; 

Thomas et al., 1986; Thomas, Beckenbach, 1989; Kitano et al., 1997; Oohara et al., 1997; 3 @,.), * 

)@()8 *#),)(0, 3 %&&)73/(0/ @%((0/ (D&.8(3", L)&9")2%, 1992; D*3()2, 1999; Utter et al., 

1973; Osinov, Lebedev, 2000) 3 +)*&.@)2%#.&'()*#9/ 9@.,()8 G?J (Phillips, Pleyte, 1991; 

Oakley, Phillips, 1999), * @,$4)8, (%3-)&.. +,%2@)+)@)-() )-K9*(9.#*9 +,)37):.@:3/ 2 

+,):&)/ +.,.()*. /#G?J )# ".#0 " 4),-$:. (Smith, 1992).  

H%7&36(). +)&)>.(3. #35))".%(*"35 E),.&.8 P. mykiss 3 P. clarki (% /#G?J 

E3&)4.(.#36.*"35 @.,.2'95 ()-06() 2/.*#. * "3>$6./ 3 6%206.8 E),/3,$<# )#@.&'(08 

"&%*#., 2($#,3 #35))".%(*"35 &)*)*.8 — Thomas et al., 1986; Thomas, Beckenbach, 1989; 

McVeigh, Davidson, 1991; Oohara et al., 1997; (%:3 @%((0.) 3 E3&)4.(.#36.*"35 *5./%5, 

+)*#,).((05 +) @%((0/ %(%&37% 37/.(632)*#3 9@.,()8 G?J 3&3 .. +,)@$"#)2 ("%" +,%23&), 

7%(3/%<# 2(.:(<<, )#()*3#.&'() 23@)2 #35))".%(*"35 &)*)*.8, +)73C3< — D&.8(3", 

L)&9")2%, 1992; O.@(3")2 3 @,., 1999; D*3()2, 1999; Utter et al., 1973; Phillips, Pleyte, 1991; 

Oakley, Phillips, 1999; Osinov, Lebedev, 2000), +) (%:./$ /(.(3<, #%">. /)>.# -0#' 

*&.@*#23./ +,):&)4) +.,.()*% /#G?J )# )@()8 37 +,.@")205 E),/ #35))".%(*"35 &)*)*.8 

" +,.@")2)8 E),/. #35))".%(*"35 E),.&.8. 

?%")(.C, +.,.()*)/ /#G?J )# 6&.()2 4,$++3,)2"3 S. alpinus — S. malma " -06'.8 

E),.&3 S. confluentus /)>() )-K9*(3#' (Phillips et al., 1995) *5)@*#2) B#35 23@)2 +) /#G?J 

@%((0/ (Grewe et al., 1990; Phillips et al., 1995) 3 35 *$=.*#2.(($< @32.,4.(C3< (S. 

confluentus *-&3>%.#*9 * S. leucomaenis) +) 9@.,()8 ,3-)*)/%&'()8 G?J (Phillips et al., 1994), 

%&&)73/%/ (Crane et al., 1994) 3 "%,3)#3+$ (Cavender, Kimura, 1989). 

L)B#)/$, .*&3 @)+$*3#', 6#) E3&)4.(.#36.*"%9 +)73C39 4,$++3,)2"3 Brachymystax 3 

Hucho, $*#%()2&.((%9 +) @%((0/ ) +)*&.@)2%#.&'()*#95 3(#,)(% ; (2(.:(99 +) )#():.(3< 
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" )*#%&'(0/ ,)@%/ Salmoninae: Oakley, Phillips, 1999), 92&9.#*9 3*#3(()8, #) %&'#.,(%#32(). 

+)&)>.(3. @%(()8 4,$++3,)2"3 (% *5./. /#G?J E3&)4.(33 &)*)*.205 ,0- (2($#,3 )@()4) 

"&%*#.,% * +,.@*#%23#.&9/3 ,)@)2 Parahucho, Salvelinus 3 Salmo) /)>() #,%"#)2%#' "%" 

*&.@*#23. +,)37):.@:.8 2 +,):&)/ 3(#,)4,.**32()8 43-,3@37%C33, 2072%2:.8 +.,.()* 

/#G?J )# +,.@")2)8 E),/0 ,)@)2 Parahucho, Salvelinus 3 Salmo " +,.@")2)8 E),/. ,)@)2 

Brachymystax 3 Hucho.  

A #) >. *%/). 2,./9 2)7/)>() 3 @,$4). )-K9*(.(3. *&)>32:.4)*9 +,)#32),.639 

/.>@$ B#3/3 #,./9 (Osinov, Lebedev, 2000; Oakley, Phillips, 1999; (%*#)9=%9 ,%-)#%) 

2%,3%(#%/3 E3&)4.(33 Salmoninae. 

A)7(3":3. *&)>()*#3 2 ,.")(*#,$"C33 -%7%&'(05 2.#2&.(38 2 )*()2%(33 

E3&)4.(.#36.*")4) @.,.2% /#G?J &)*)*.205 ,0-, +) 2*.8 23@3/)*#3, (. *&$6%8(0 3, (% (%: 

274&9@, &3:' 2 (.-)&':)8 *#.+.(3 2072%(0 (.@)*#%#)6()8 BEE."#32()*#'< 3*+)&'7)2%((05 

/.#)@)2. ;,%2(3#.&'() "),)#"%9 @&3(% 2.#2.8, *29702%<=35 $7&0 2.#2&.(38 a, c, d, e @.,.2% 

(% ,3*. 6 (*/. #%">. ,3*. 4-5) (%2)@3# (% /0*&' ) #)/, 6#) @32.,4.(C39 )*()2(05 &3(38 

&)*)*.205 ,0- +,)3*5)@3&% 2 *,%2(3#.&'() *>%#0. *,)"3, #. .. 3/.&% 5%,%"#., %@%+#32()8 

,%@3%C33 (S.@'"), 1998-). W#) +,.@+)&)>.(3. +)@",.+&9.#*9 ,.7$&'#%#%/3 3**&.@)2%(38 

%&&)73/()8 37/.(632)*#3 (D&.8(3", L)&9")2%, 1992; D*3()2, 1999; Ferguson, Fleming, 1983; 

Johnson, 1984; Osinov, Lebedev, 2000), #%">. @./)(*#,3,$<=3/3 35 +,3/.,($< 

,%2()$@%&.(()*#'. ;5)@(%9 "%,#3(% ,%2()8 $@%&.(()*#3 )*()2(05 &3(38 2($#,3 

4,$++3,)2"3 Parasalmo — Oncorhynchus +) /3#)5)(@,3%&'(0/ 3 %&&)73/(0/ 4.(.#36.*"3/ 

@3*#%(C39/ (*/. **0&"3 20:.) @%.# )*()2%(3. +,.@+)&%4%#', 6#) 3 35 @32.,4.(C39 ()*3&% 

#%")8 >. «27,02()8» 5%,%"#.,.  

L,3 $*&)233 «27,02()8» @32.,*3E3"%C33 +,.@")205 &3(38 *)2,./.((05 ,)@)2 

Salmoninae, 63*&) *3(%+)/),E38, /%,"3,$<=35 +),9@)" 35 @32.,4.(C33, @)&>() -0#' 

/%&). J #)/$ >. 20*)"%9 (%*0=.(()*#' +)2#),(0/3 /$#%C39/3 +)#.(C3%&'() 

2%,3%-3&'(05 +)73C38 (./3($./) @)&>(% +,32)@3#' " $(36#)>.(3< («7%#3,%(3<») B#35 

(./()4)63*&.((05, () E3&)4.(.#36.*"3 2%>(05 ($"&.)#3@(05 3&3 %/3()"3*&)#(05 7%/.(. 

D6.23@(), 6#) 2 #%"35 $*&)2395 3*+)&'7)2%(3. ,%7(05 E3&)4.(.#36.*"35 /%,".,)2 -$@.# 

+,32)@3#' " ,%7&36(0/ 2%,3%(#%/ E3&)4.(.#36.*"35 *5./, ")#),0. -$@$# )-K.@3(9#'*9 

&3:' )@()8 )-=.8 6.,#)8 — 2*. )(3 -$@$# -)&.. +)5)>3 (% E3&)4.(.#36.*"38 «"$*#» * 

/()>.*#2)/ +,3/.,() )@()4) 3 #)4) >. ,%(4% «*#2)&)2», (.>.&3 6./ (% E3&)4.(.#36.*"). 

«@.,.2)» * )@(3/ *#2)&)/ 3 -)&.. 3&3 /.(.. +)*&.@)2%#.&'(0/ 5%,%"#.,)/ 2.#2&.(39 

«2.#)"».  

D-*$>@.(3. E3&)4.(.#36.*"35 *5./ Salmoninae, +)&$6.(05 (% )*()2. 

/),E)&)436.*"35 @%((05, +) (%:./$ /(.(3<, #.,9.# */0*& 223@$ 37&)>.(()8 20:. 
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*3#$%C33 * )C.(")8 ,)@)205 ,%@3"%&)2 3 E3&)4.(.#36.*"35 27%3/))#():.(38 ,)@)2 

Brachymystax, Hucho 3 Parahucho, 2*",02:.8 /()>.*#2) (.#)6()*#.8 3, 7%6%*#$<, 

@)*#%#)6() *.,'.7(05 ):3-)". D#/.#3/ &3:', 6#) «"$*#)2%9» *5./% E3&)4.(33 &)*)*.205 

,0- -0&% +,.@&)>.(% $>. 2 )@()8 37 +.,205, +) *$#3, 3(#$3#32()8 +)+0#". ,.:.(39 B#)8 

7%@%63 (Behnke, 1968: fig. 3). A B#)8 ,%-)#. )*)-). 2(3/%(3. -0&) $@.&.() %(%&37$ 

,%*+,)*#,%(.(39 *,.@3 ,%7&36(05 +,.@*#%23#.&.8 Salmoninae (.")#),05 /),E)&)436.*"35 

*#,$"#$,, (%5)@9=35*9 (% #)8 3&3 3()8 *#%@33 ,.@$"C33 2 @%(()8 4,$++. ,0-. ?% (%: 

274&9@, +,3/.,0 B#35 /),E)&)436.*"35 ,.@$"C38 #%">. /)4$# ,%**/%#,32%#'*9 "%" 

*23@.#.&'*#2) +)&35)#)/36.*"35 27%3/))#():.(38 +9#3 )*()2(05 &3(38 2($#,3 

Salmoninae.  

T%", (%+,3/.,, @&9 &)*)*.23@(05 ,0- (%&363. 2)),$>.(()8 7$-%/3 

-%73-,%(53%&'()8 +&%*#3("3 (---+&%*#3("3) — (.*)/(.(() 3*5)@(%9 (+,3/3#32(%9) 

5%,%"#.,3*#3"% (Behnke, 1968 3 /()43. +)*&.@$<=3. %2#),0). ;,.@3 *34)205 ,0- 

(%-&<@%.#*9 ",%8(99 *#.+.(' ,.@$"C33 B#)4) +,37(%"% — $ +,.@*#%23#.&.8 Coregonus 3 

Stenodus ---+&%*#3("% )#*$#*#2$.#. Y +,.@*#%23#.&.8 -)&.. +,3/3#32()4) Prosopium ---

+&%*#3("% 3/..#*9, () -.7 7$-)2. Y 5%,3$*)205 ,0- ---+&%*#3("% #%">. )#*$#*#2$.# (Norden, 

1961). A &3(33 Brachymystax—Hucho $ &.(")2 (%-&<@%.#*9 +,)/.>$#)6(%9 *#.+.(' 

,.@$"C33 B#)8 *#,$"#$,0 — ---+&%*#3("% 3/..#*9, () -.7 7$-)2, % $ #%8/.(.8 Hucho ---

+&%*#3("% +)&()*#'< ,.@$C3,)2%(% (S%+):(3")2%, 1968-; *)-*#2.((0. (%-&<@.(39). A 

&3(33 Salvelinus (2"&<6%9 4)&'C)2 Salvethymus) $ -)&':3(*#2% 23@)2 4)&'C)2 *)5,%(9.#*9 

3*5)@(). *)*#)9(3. (---+&%*#3("% * -)&.. 3&3 /.(.. /()4)63*&.((0/3 7$-%/3), % $ S. 

fontinalis 7$-0 (% ---+&%*#3(". )#*$#*#2$<# (S%+):(3")2%, 1971; R.,.:(.2 3 @,., 1989; 

R.,.:(.2, ;")+.C, 1990; Vladykov, 1954; Norden, 1961 3 /()43. @,$43.). N*5)@(). 

*)*#)9(3. B#)8 *#,$"#$,0 *)5,%(9.#*9 3 2 &3(33 Parahucho (S%+):(3")2%, 1968-; Norden, 

1961; Vladykov, 1963; Behnke, 1968; 3 @,.). A &3(33 Salmo (2"&<6%9 E),.&.8 Salmothymus) $ 

-)&':3(*#2% 23@)2 ---+&%*#3("% -.7 7$-)2. 13:' $ )5,3@*"35 E),.&.8 (S. ohridanus) 

(%-&<@%.#*9 +,)/.>$#)6(%9 *#.+.(' ,.@$"C33 — $ 6%*#3 )*)-.8 ---+&%*#3("% (.*.# 

(./()4)63*&.((0. 7$-0 (;2.#)23@)2, 1975). A &3(33 Oncorhynchus 3 Parasalmo $ 

-)&':3(*#2% 23@)2 ---+&%*#3("% -.7 7$-)2. N*"&<6.(3. *)*#%2&9.# P. clarki (Norden, 1961) 3 

(.")#),0. 37 ",%8(. <>(05 +)+$&9C38 *3/0 (Behnke et al., 1962). T%"3/ )-,%7)/, *,.@3 

&)*)*.205 ,0- &3:' #%8/.(3 Hucho #.,9<# ---+&%*#3("$. L)*")&'"$ #%8/.(3 Hucho, "%" 

B#) -0&) +)"%7%() 20:., /),E)&)436.*"3 92&9<#*9 20*)") *+.C3%&373,)2%((0/3 23@%/3, 

#) ,%7$/() +)&%4%#', 6#) 3/.(() 3(#.(*32(08, )@()*#),)((38 )#-), +,32)@3# " +)#.,. 

2#),)*#.+.((05 5%,%"#.,3*#3" (2 +)+$&9C3)(()8 4.(.#3". +)@)-(08 E.()/.( 3/.($.#*9 

-$#0&)6(0/ 4),&0:")/). P*&3 -0 2 B2)&<C33 &)*)*.205 ,0- +,)3*5)@3&) 
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+)*&.@)2%#.&'(). 2.#2&.(3. +,.@")205 &3(38 4,$++ *)2,./.((05 ,)@)2 ("%" B#), (%+,3/.,, 

+,.@+)&%4%&3 /()43. %2#),0, (%63(%9 * J. ?),@.(%), #), 2 ")(.6()/ 3#)4., 2 "%")8-#) 6%*#3 

&3(38 Salmoninae &3-) 7$-0, &3-) ---+&%*#3("%, *"),.. 2*.4), -0&3 -0 (.)-,%#3/) 

$#,%6.(0. ?% *%/)/ >. @.&. 2 6.#0,.5 37 +9#3 &3(38 Salmoninae +,.@*#%2&.(0 ,%7&36(0. 

*#%@33 ,.@$"C33 B#)8 *#,$"#$,0. ?% (%: 274&9@, (%3-)&.. +,)*#) B#) /)>() )-K9*(3#' 

@)+$*#32, 6#) B#3 &3(33 @32.,43,)2%&3 +,3/.,() 2 )@() 3 #) >. 2,./9 )# 35 )-=.4) +,.@"%, 

3/.2:.4) #.(@.(C3< " $#,%#. 7$-()4) 2)),$>.(39 ---+&%*#3("3. L,3(C3+3%&'() *5)@(). 

7%"&<6.(3. /)>() *@.&%#' 3 +,3 %(%&37. ,%*+,.@.&.(39 *,.@3 23@)2 &)*)*.23@(05 ,0- 

@,$4)8 /),E)&)436.*")8 *#,$"#$,0, +,)92&9<=.8 ,%7&36(0. *#.+.(3 ,.@$"C33 — 

,%*+)&%4%<=.4)*9 +)@ *$+,%B#/)3@)/ B(@)5)(@,%&'()4) )")*#.(.(39 (43+B#/)3@%).  

J%,3)&)436.*"3. @%((0. /%&) +,34)@(0 @&9 209*(.(39 E3&)4.(.#36.*"35 *297.8 

2($#,3 Salmoninae, +)*")&'"$ $,)2.(' 37$6.(()*#3 "%,3)#3+)2 &)*)*.205 ,0- #%")2, 6#) 2 

B#35 C.&95 /)4$# -0#' 3*+)&'7)2%(0 #)&'") #%"3. )-=3. +%,%/.#,0 "%" 63*&) 5,)/)*)/ 3 

63*&) 5,)/)*)/(05 +&.6. A ,%7&36(05 B2)&<C3)((05 &3(395 &)*)*.205 ,0- )@3(%")20. 

7(%6.(39 B#35 5%,%"#.,3*#3" /)4$# -0#' @)*#34($#0 ,%7&36(0/3 +$#9/3 (3 +,3 B#)/ 

(.)@()",%#()!). L)B#)/$ +,)-&./% 3@.(#3E3"%C33 4)/)&)436(05 *)*#)9(38 +,37(%")2 @&9 

"%,3)&)436.*"35 @%((05 *#)3# @%>. .=. -)&.. )*#,), 6./ @&9 %&&)73/(05 @%((05. T./ (. 

/.(.., $"%>./, 6#) .*&3 @)+$*#3#', 6#) "%,3)#3+ +,.@")2)8 E),/0 *)2,./.((05 Salmoninae 

3/.& *,%2(3#.&'() 20*)"). ()")&) 120) 63*&) 5,)/)*)/(05 +&.6 (X,)&)2, 2000; Hartley, 

1987; Phillips, Rab, 2001) 3 2 (./ +,3*$#*#2)2%& ,9@ /.&"35 (*2)8*#2.((05 5%,3$*)20/ 

,0-%/) /.#%C.(#,36.*"35 5,)/)*)/ (Phillips, Rab, 2001), #) *5./%, +,.@+)&%4%<=%9 2(.:(.. 

+)&)>.(3. 4,$++3,)2"3 Brachymystax 3 Hucho +) )#():.(3< " ")/+%"#()/$ "&%*#.,$ 2*.5 

)*#%&'(05 4,$++3,)2)" &)*)*.205 ,0- (Oakley, Phillips, 1999) +)&$63# @)+)&(3#.&'(). 

+)@#2.,>@.(3.. D@(%") 2)+,)* ) #)/, "%")8 3/.(() "%,3)#3+ -0& $ +,.@"% &)*)*.205 ,0-, 

)*#%.#*9 )#",0#0/, 3 -.7 +,)2.@.(39 #)(")4) C3#)4.(.#36.*")4) %(%&37% * +,3/.(.(3./ 

*)2,./.((05 /.#)@3" @3EE.,.(C3%&'()8 )",%*"3 3 /.6.(39 )#@.&'(05 $6%*#")2 5,)/)*)/ 

2 C.&95 35 4)/)&)437%C33 ,.:.( -0#' (. /)>.#.  

T%"3/ )-,%7)/, 3*5)@9 37 ,.7$&'#%#)2 *,%2(3#.&'(05 /)&."$&9,()-4.(.#36.*"35 

3**&.@)2%(38, ")#),0. (% *.4)@(9:(38 @.(' 204&9@9# (%3-)&.. +)"%7%#.&'(0/3 2 +&%(. 

)C.("3 E3&)4.(.#36.*"35 27%3/))#():.(38 2($#,3 Salmoninae, /)>() *@.&%#' *&.@$<=3. 

202)@0.  

1. 1.("3 Brachymystax )6.(' -&37"3 " #%8/.(9/ Hucho, 3 2/.*#. )(3 *)*#%2&9<# )@($ 37 

5-#3 )*()2(05 4,$++3,)2)" 2($#,3 Salmoninae. 

2. D*#%2:3.*9 ,)@0 )-,%7$<# 6.#0,. @,$435 4,$++3,)2"3 — Parahucho, Salvelinus 

(2"&<6%9 Salvethymus: Brunner et al., 2001), Salmo (2"&<6%9 Salmothymus 3 

 

 145 

Acantholigua: ;2.#)23@)2, 1975; Phillips et al., 2000; Snoj et al., 2002) 3 Oncorhynchus 

2/.*#. * Parasalmo. 

3. G,$4 )# @,$4% B#3 +9#' 4,$++3,)2)" $@%&.(0 4.(.#36.*"3 +,3/.,() 2 ,%2()8 *#.+.(3, 

6#) +)72)&9.# @)+$*#3#' «"$*#)2$<» *5./$ 35 E3&)4.(.#36.*"35 27%3/))#():.(38.  

;,.@3 5-#3 )*()2(05 &3(38 Salmoninae &3:' 2 &.(")2)-#%8/.(.2)/ E3&$/. 

(Brachymystax 3 Hucho) 2*. .4) +,.@*#%23#.&3 )-3#%<# 3*"&<63#.&'() 2 +,.*()2)@(05 

2)@)./%5. W")&)436.*"3 )(3 @.&9#*9 (% @2. 6.#") )6.,6.((0. 4,$++0: B2,3E%4)2 

(Brachymystax) 3 53=(3")2 (H. hucho, H. taimen, H. ishikawai, H. bleekeri). A)7(3"%.# 2)+,)*: 

"%")8 37 B#35 @2$5 B")&)436.*"35 #3+)2 /)>.# *63#%#'*9 +,.@")20/ @&9 B#)8 ")/+%"#()8 

4,$++0 ,)@)2? ?.")#),0. %2#),0 *63#%&3, 6#) &.("3 (%*#)&'") 4.(.,%&37)2%(0, 6#) 

(.")#),0. )*)-.(()*#3 35 /),E)-B")&)436.*")8 ),4%(37%C33 (/%&0. ,%7/.,0 ,#%, 2 +.,2$< 

)6.,.@') /)4$# ,%**/%#,32%#'*9 "%" +,.@")20. @&9 2*.5 )*#%&'(05 Salmoninae (I.,4, 1909; 

Norden, 1961; 3 /()43. @,$43.). !&'#.,(%#32$ B#)8 #)6". 7,.(39 *)*#%2&9<# 274&9@0 @,$435 

%2#),)2 (F&$-)")2*"38, 1990; 1995; Behnke, 1968), *63#%2:35 &.(")2 /),E)&)436.*"3 

*,%2(3#.&'() 20*)") *+.C3%&373,)2%(()8 4,$++)8. ?% (%: 274&9@, -)&.. +,%23&'()8 

92&9.#*9 2#),%9 #)6"% 7,.(39.  

N/.<#*9 (.")#),0. +,37(%"3, $"%702%<=3. (% #), 6#) B2,3E%43< &.(")2 2 *)6.#%(33 

* (.-)&':3/3 ,%7/.,%/3 35 6.&<*#.8 *&.@$.# ,%**/%#,32%#' "%" ()2)+,3)-,.#.(3. @&9 

&.(")2)-#%8/.(.2)4) E3&$/%, 3 )-=38 +,.@)" &.(")2 Brachymystax 3 #%8/.(.8 Hucho, 

*"),.. 2*.4), 2.& 53=(08 )-,%7 >37(3. J%" B#) $>. -0&) )+3*%() 20:., #%8/.(3 Hucho 

)#&36%<#*9 +,)6() ),4%(37)2%((0/ *#,).(3./ ,0&%. D(3 3/.<# +&)#(08 ")(#%"# 

*$+,%B#/)3@% * &)-(0/3 3 /.>6.&<*#(0/3 ")*#9/3. A ,)#)2)8 +)&)*#3 *):(3" +&)#() 

*)6&.(9.#*9 * (.-(0/3 ")*#9/3 #%", 6#) 2 ,.7$&'#%#. )-,%7$.#*9 )@(% (.+,.,02(%9 U-

)-,%7(%9 +)&)*% /)=(05 7$-)2 (% (.-.. L,3(3/%9 2) 2(3/%(3. 9,") 20,%>.((08 53=(08 

)-,%7 >37(3 #%8/.(.8 Hucho, /)>() +,.@+)&%4%#', 6#) E$("C3)(%&'(%9 ,)&' #%"35 

*).@3(.(38 ")*#.8 7%"&<6%.#*9, 2.,)9#(), 2 %/),#37%C33 @%2&.(39, )"%702%./)4) 

*)+,)#32&9<=.8*9 *52%6.(()8 @)-06.8 (% 7$-0 /.>6.&<*#(05 ")*#.8, *):(3"% 3 (.-(05 

")*#.8 (*/. 20:.). Y @,$435 53=(05 #%8/.(.8 Parahucho E),/% *):(3"% 3 *+)*)- .4) 

*)6&.(.(39 * (.-(0/3 ")*#9/3 2) /()435 @.#%&95 +)2#),9.# #), 6#) (%-&<@%.#*9 $ #%8/.(.8 

Hucho. ?. *&$6%8(), 6#) 37-7% B#35 )*)-.(()*#.8 35 @)&4). 2,./9 )#()*3&3 " ,)@$ Hucho. 

D,4%(37%C39 ,0&% $ &.(")2 .=. -)&.. *5)@(% * #%")2)8 #%8/.(.8 Hucho, )#&36%9*', 2 

*$=()*#3, &3:' )#*$#*#23./ :3+)2)4) ")(#%"#% *$+,%B#/)3@% 3 /.>6.&<*#(05 ")*#.8 3 

E),/)8 7$-)2. A*. #%8/.(3 3/.<# -)&':3., )*#,0., ")(36.*"3., 7%4($#0. 2($#,' 7$-0 (% 

6.&<*#95 3 2 ,)#)2)8 +)&)*#3. Y &.(")2 B#3 7$-0 #%">. @)2)&'() 2.&3"3, () 3/.<# @,$4$< 

E),/$. J%" +,%23&), )(3 +,3#$+&.((0., *,%2(3#.&'() $7"3. ((. ")(36.*"3.) 3 6%*#) 
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3*",32&.((0.. T,$@() )-K9*(3#' #%"). +,3(C3+3%&'(). 35 *5)@*#2) 2 ),4%(37%C33 ,0&% * 

#%8/.(9/3 @,$43/3 +,363(%/3, (.>.&3 "%" 35 )-=3/ +,)3*5)>@.(3./ )# 53=()8 

+,.@")2)8 E),/0.  

G,$43/3 *&)2%/3, /0 +)&%4%./, 6#) &3(39 &.(")2 Brachymystax )#@.&3&%*' )# 

+,.@")2)8 E),/0 &3(33 Hucho, 3/.2:.8 53=(08 )-,%7 >37(3, 3 *+.C3%&373,)2%&%*' " 

B2,3E%433 (9,") 20,%>.((08 */.:%((08 5%,%"#., +3#%(39 &.(")2 )-=.372.*#.( 3 

)#/.6%&*9 /()43/3 %2#),%/3: 1.2%(3@)2, 1951, 1959; F$(@,37.,, 1974; !&."*..2, 1981; 

I%%*%(>%2 3 @,., 1985). L,3 B#)/ +.,.5)@ &3(33 Brachymystax " +3#%(3< +,.3/$=.*#2.(() 

,%7&36(0/3 ),4%(37/%/3 -.(#)*% 3 @,3E#% *)+,)2)>@%&*9 $/.(':.(3./ ,%7/.,)2 ,#% 

(6.&<*#.8) 3 $2.&36.(3./ 63*&% >%-.,(05 #063()". L)@)-(0. +.,.5)@0 ()# 

4.(.,%&37)2%((05 53=(05 E),/ " -.(#)E%4%/) (.)@()",%#() +,)3*5)@3&3 2 B2)&<C3)(()/ 

,%723#33 &)*)*.8 Salmoninae 3, 7%6%*#$<, *)+,)2)>@%&3*' *5)@(0/3 /),E)&)436.*"3/3 

+,.)-,%7)2%(39/3.  

?%+,3/.,, *+.C3%&373,)2%((%9 " -.(#)E%433 -%&"%(*"%9 E),.&' Salmo (Salmothymus) 

obtusirostris )-&%@%.# 2*./3 )*()2(0/3 6.,#%/3 4.(.,%&37)2%((05 Salmo, 2"&<6%9 @&3((08 

*):(3", 2)),$>.((08 7$-%/3 +) 2*.8 @&3(. .4) ,$")9#"3. A *2973 * B#3/ .. /)>() 

,%**/%#,32%#' "%" +,)372)@($< )# +)*&.@(35 E),/$ (;2.#)23@)2, 1975; Behnke, 1968), 6#) 

(%5)@3#*9 2 *))#2.#*#233 * ,.7$&'#%#%/3 (.@%2(35 /)&."$&9,()-4.(.#36.*"35 3**&.@)2%(38 

(Snoj et al., 2002). A @%(()8 &3(33 +.,.5)@ " -.(#)E%433 *)+,)2)>@%&*9 $/.(':.(3./ 

,%7/.,% 6.&<*#.8 (*)6&.(.(3. (3>(.8 6.&<*#3 — +)@ 7%@(3/ ",%./ ),-3#0 4&%7%), 

37/.(.(3./ 35 +)73C33 (2.,5(99 6.&<*#' (%23*%.# (%@ (3>(.8, E),/3,$9 /9*3*#). ,0&)) 3 

$2.&36.(3./ (25-32 $ S. obtusirostris +,)#32 13-25 $ ,%7&36(05 23@)2 Salmo) 63*&% >%-.,(05 

#063()" (I.,4, 1948; ;2.#)23@)2, 1975; Behnke, 1968). T%"3/ )-,%7)/ 2 +%,%5 

Brachymystax—Hucho 3 Salmo (Salmothymus) obtusirostris — 4.(.,%&37)2%((0. Salmo (%&3C) 

@)2)&'() +)&(%9 %(%&)439 2 *)*#)9(33 B#35 5%,%"#.,3*#3". L)5)>3/ )-,%7)/ *"&%@02%.#*9 

"%,#3(% 3 +,3 *,%2(.(33 .2,)+.8*")4) 5%,3$*% Thymallus thymallus * -)&.. 

4.(.,%&37)2%((0/3 T. arcticus, T. grubii 3 @,. Y +.,2)4) "),)6. 6.&<*#3, 2.,5(99 6.&<*#' 

(%23*%.# (%@ (3>(.8, -)&':. >%-.,(05 #063()" (I.,4, 1948; H$**"35, Q3()2'.2, 1977). A 

*2973 * B#3/ /0 +)&%4%./, 6#) (.+)*,.@*#2.((08 +,.@)" *)2,./.((05 &.(")2 Brachymystax 

3/.& (. #)&'") 6.&<*#3 (.-)&':)4) ,%7/.,%, () 3 )-&%@%& ")($*)23@(0/ ,0&)/ * 

(.*")&'") (%23*%<=.8 2.,5(.8 6.&<*#'<. ;))#2.#*#2.((), *,.@3 ,%7&36(05 /),E)#3+)2 

*)2,./.((05 &.(")2 (%3-)&.. -&37"3/3 " +,.@")2)/$ #3+$ /)>() *63#%#' )*#,),0&05 

&.(")2 37 -%**.8(% ,. ;.&.(4%, ,. N,#0:, ,. P(3*.8 3 #$+),0&05 &.(")2 37 ,." +)-.,.>'9 

\+)(*")4) /),9. I)&':3(*#2) 37 +.,.63*&.((05 +)+$&9C38 &.(")2 5%,%"#.,37$.#*9 

$/.,.(() 20*)"3/ 63*&)/ >%-.,(05 #063()" ()")&) 22-24), ")#),). /)>() +,37(%#' 
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3*5)@(0/ @&9 *)2,./.((05 &.(")2 2 C.&)/. ; #%")8 +)73C33 )*#,),0&0. &.("3 * *3&'() 

20*#$+%<=3/ ,0&)/, 20*)"3/ 63*&)/ >%-.,(05 #063()" (25-30), )-3#%<=3. 2 -%**.8(. 

!/$,% 3 (.")#),05 ,."%5 ;3-3,3, )+,.@.&9<#*9 "%" E3&)4.(.#36.*"3 +,)@23($#0.. 

!(%&)436(0/ )-,%7)/, +,)@23($#0/3 )"%702%<#*9 3 #$+),0&0. &.("3 * ")(.6(0/ 

+)&)>.(3./ ,#% 3 ",%8(. (37"3/ (19-21) 63*&)/ >%-.,(05 #063()" (-%**.8(0 ,." !/$,, 

1.(%, D-' 3 (.")#,05 +,3&.4%<=35 ,.6(05 -%**.8()2). H%(.. " #%")/$ >. 202)@$, () * 

(.*")&'") @,$435 +)73C38, +,3:&3 !&."*..2 3 *)%2#),0 (!&."*..2 3 @,., 1986; O3(%, 1986). 

Q%/.#3/, 6#) *5)@(). 7%"&<6.(3. -0&) *@.&%() (%/3, 3*5)@9 37 5%,%"#.,% ,%*+,.@.&.(39 

,%7&36(05 /),E)/.#,36.*"35 3 *6.#(05 5%,%"#.,3*#3" *,.@3 #$+),0&05 &.(")2 37 

-%**.8(% ,. Y**$,3 (!/$,%) 3 35 37)&3,)2%((05 +)+$&9C38 2)*#)6()4) *"&)(% ;35)#B-

!&3(9 (*/. ,%7@.& 3.3.2). 

T%"3/ )-,%7)/, +,.@*#%2&99 &.(")2 "%" -)")2$< 2.#2' )-=.8 +,.@")2)8 E),/0 

E3&$/% #%8/.(.8 Hucho, )*()2(). (%+,%2&.(3. 35 /),E)&)436.")8 B2)&<C33 /)>() 

)+,.@.&3#' "%" +,)4,.**3,$<=$< %@%+#%C3< " +3#%(3< /.&"3/3 "),/)20/3 )-K."#%/3 

(+,.>@. 2*.4) — -.(#)*)/).  

4.2. D(34+(430 3$50 Brachymystax " (0+*$'$1")&*+": *(0(4* 
(4,$37#78 " $*(3$37#78 #&'+$. 
;)4&%*() *$=.*#2$<=3/ +,.@*#%2&.(39/ (!&."*..2 3 @,., 1986; O3(%, 1986; 

G),)E..2%, ;%22%3#)2%, 1998), ,)@ Brachymystax +,.@*#%2&.( .@3(*#2.((0/ 

+)&()")/+&."*(0/ 23@)/ B. lenok (Pallas, 1773). A *)*#%2. B#)4) 23@% 20@.&9<# @2% 

")/+&."*% E),/: ")/+&."* E),/ )*#,),0&05 &.(")2 3 ")/+&."* E),/ #$+),0&05 &.(")2. 

J%>@08 37 B#35 @2$5 ")/+&."*)2 *)*#)3# 37 (.*")&'"35 %&&)+%#,36.*"35 E),/, 

)#&36%<=35*9 #./3 3&3 3(0/3 /),E)&)436.*"3/3 5%,%"#.,3*#3"%/3. J%>@$< 37 B#35 

%&&)+%#,36.*"35 E),/ +,.@&)>.() ,%**/%#,32%#' 2 ,%(4. "%#.4),33 natio — +&./9, ")#),). 

/)>.# *)*#)9#' 37 )@()8 3&3 (.*")&'"35 +)+$&9C38. T%"3/ )-,%7)/, 2 ")/+&."*. E),/ 

)*#,),0&05 &.(")2 20@.&9<# )-*")., &.(*")., %/$,*")., $@3(*"). +&./.(%. !(%&)436(), 

")/+&."* E),/ #$+),0&05 &.(")2 *&%4%<# )-*")., &.(*")., %/$,*")., :%(#%,*")., $@3(*")., 

+,3/),)-"),.8*"). +&./.(% (O3(%, 1986). L&./.(% ,%7(05 ")/+&."*)2 /)4$# )-3#%#' 2 

)@(35 3 #.5 >. ,.6(05 -%**.8(%5 (!/$,, Y@%, 1.(%) 3&3 >. /)4$# 3/.#' %&&)+%#,36.*"). 

,%*+,)*#,%(.(3. (N,#0:, D-', ;.&.(4%, J)&0/% 3 @,.).  

G%((0. +,.@*#%2&.(39 ) *#,$"#$,. ,)@% Brachymystax *&)>3&3*' 2 ,.7$&'#%#. %(%&37% 

4.)4,%E36.*")8 37/.(632)*#3 #,.5 )*()2(05 3 ,9@% 2*+)/)4%#.&'(05 @3%4()*#36.*"35 

+,37(%")2. ?%-), B#35 +,37(%")2 )+,.@.&3&*9 2 *%/05 +.,205 ,%-)#%5, 2*",02:35 

+,)-&./$ (.)@(),)@()*#3 ,)@% Brachymystax. X.?. J3,3&&)2 (1962, 1972) 2 "%6.*#2. 

@3%4()*#36.*")4) +,37(%"% 3*+)&'7)2%& 63*&) >%-.,(05 #063()". 1.?. I.*.@()2 3 !.?. 
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J$6.,)2 (1972) ,%7@.&9&3 #$+),0&05 3 )*#,),0&05 &.(")2 37 ,. I)&':%9 Y**$,"% +) 63*&$ 

>%-.,(05 #063()", +)72)(")2 3 6.:$8, E),/. *$+,%B#/)3@% 3 *):(3"%. O.N. J3E% (1976) 

)-(%,$>3& *$=.*#2.((0. ,%7&3639 %/$,*"35 #$+),0&05 3 )*#,),0&05 &.(")2 +) 63*&$ 

>%-.,(05 #063()", +)72)(")2 3 6.:$8, @&3(. ,0&% 3 2.,5(.6.&<*#()8 ")*#3, 20*)#. 

6.,.+%, E),/. ),-3#)*E.()3@%, *$+,%B#/)3@%, *):(3"% 3 (.")#),05 @,$435 ")*#.8 6.,.+%. 

P.G. A%*3&'.2% (1978) +,3 $*#%()2&.(33 +,3(%@&.>()*#3 &.(")2 37 )7. O%,"%")&' 2 "%6.*#2. 

@3%4()*#36.*")4) +,37(%"% 3*+)&'7)2%&% )#()*3#.&'($< :3,3($ *$+,%B#/)3@%. O.A. O3(% 

3 P.G. A%*3&'.2% (1979), )-(%,$>32 +,3*$#*#23. @2$5 E),/ &.("% 2 -%**.8(. ,. 1.(%, 

3@.(#3E3C3,)2%&3 )*)-.8, 3*5)@9 37 63*&% >%-.,(05 #063()" 3 )#()*3#.&'()8 :3,3(0 

*$+,%B#/)3@%. A +)*&.@$<=35 ,%-)#%5 -0&) $*#%()2&.(), 6#) (%3-)&.. +,34)@(0/3 2 C.&95 

@3%4()*#3"3 92&9<#*9 *&.@$<=3. #,3 +,37(%"%: 63*&) >%-.,(05 #063()", )#()*3#.&'(%9 

:3,3(% *$+,%B#/)3@% 3 )#()*3#.&'(%9 :3,3(% *):(3"%. G,$43. ("%" +,%23&), 

)*#.)&)436.*"3. +,37(%"3) -0&3 3*+)&'7)2%(0 )# *&$6%9 " *&$6%< 3 2 )*()2()/ 2 #.5 

*&)>(05 *3#$%C395, ")4@% 2 */.:%((05 20-),"%5 E),/ &.(")2 )-(%,$>32%&3*' 43-,3@(0. 

)*)-3 (!&."*..2, 1981, 1983, 1985).  

L,3 ,%**/)#,.(33 B#35 #,.5 )*()2(05 @3%4()*#36.*"35 +,37(%")2 2 +&%(. 35 

3*+)&'7)2%(39 @&9 +,3@%(39 "%>@)/$ 37 ")/+&."*)2 E),/ &.(")2 *#%#$*% #%"*)()/36.*"35 

23@)2 -0&) 20*"%7%() /(.(3. )- 35 )4,%(36.(()8 +,34)@()*#3 @&9 B#35 C.&.8 (!&."*..2 3 

@,., 1986; O3(%, 1986).  

G.8*#23#.&'(), (% -)&':.8 6%*#3 %,.%&% #$+),0&05 &.(")2 *,.@(.. 63*&) >%-.,(05 

#063()" (% +.,2)8 >%-.,()8 @$4. $ (35 @)2)&'() *#%-3&'() 3 2%,'3,$.# 2 +,.@.&%5 20-21 

:#. Y )*#,),0&05 &.(")2 *,.@(.. 63*&) >%-.,(05 #063()", "%" +,%23&), 7%/.#() -)&':. 3 

*)*#%2&9.# )# 24 @) 30 :#. D@(%") 63*&) >%-.,(05 #063()" 2 20-),"%5 #$+),0&05 &.(")2 

37 ,." 2)*#)6()4) +)-.,.>'9 L,3/),'9 3 ,. J,32%9, * )@()8 *#),)(0, 3 )*#,),0&05 &.(")2 

37 -%**.8(% ,." N,#0:, ;.&.(4% 3 6%*#3 20-),)" 37 )7. I%8"%&, * @,$4)8, +,%"#36.*"3 (. 

)#&36%.#*9 (2 *,.@(./ 22-24 :#.). T%"3/ )-,%7)/, @%((%9 5%,%"#.,3*#3"% /)>.# 3/.#' &3:' 

2*+)/)4%#.&'($< @3%4()*#36.*"$< C.(()*#'.  

A )#&363. )# 63*&% >%-.,(05 #063()", )#()*3#.&'(%9 :3,3(% *):(3"% 2 ,%7&36(05 

4.)4,%E36.*"35 20-),"%5 )*#,),0&05 &.(")2 2%,'3,$.# 2 @)*#%#)6() $7"35 +,.@.&%5 — 2 

*,.@(./ )# 59 @) 65%. ?% -)&':.8 6%*#3 %,.%&% #$+),0&05 &.(")2 )#()*3#.&'(%9 :3,3(% 

*):(3"% *)*#%2&9.# 7(%63#.&'() -)&':$< 2.&363($ — "%" +,%23&), -)&.. 77%. D@(%"), +) 

(%:3/ @%((0/, +) )#()*3#.&'()8 :3,3(. *):(3"% #$+),0&0. &.("3 37 ,." +)-.,.>'9 

L,3/),'9 +,%"#36.*"3 (.)#&363/0 )# )*#,),0&05 &.(")2. 

I)&.. )+,.@.&.((08 5%,%"#., ()*9# )#&3639 #$+),0&05 3 )*#,),0&05 &.(")2 +) 

)#()*3#.&'()8 :3,3(. *$+,%B#/)3@%. A 20-),"%5 )*#,),0&05 &.(")2 )#()*3#.&'(%9 
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:3,3(% *$+,%B#/)3@%, "%" +,%23&), /.(.. 31%, 2 #) 2,./9 "%" 2 20-),"%5 #$+),0&05 &.(")2 

)(% -)&.. 34%. D@(%") 37-7% 20*)")8 @3*+.,*33 ",320. ,%*+,.@.&.(39 B#)4) +)"%7%#.&9 2 

20-),"%5 )*#,),0&05 &.(")2 37 -%**.8(% ,." N,#0:, P(3*.8, ;.&.(4% 3 20-),)" 

#$+),0&05 &.(")2 37 ,. Y@% 3&3 (.")#),05 ,." 7%&32% L.#,% A.&3")4) *3&'() 

+.,.",02%<#*9 (53%#$* )#*$#*#2$.#). L)B#)/$ @%((%9 5%,%"#.,3*#3"% #%">. (. /)>.# -0#' 

+,37(%(% 2 "%6.*#2. @3%4()*#36.*")8. 

!(%&37 )-:3,()8 -3-&3)4,%E33, +)*29=.(()8 37$6.(3< *#,$"#$,0 ,)@% 

Brachymystax, *) 2*.8 )6.23@()*#'< +)"%702%.#, 6#) (%-), 3*+)&'7)2%((05 @&9 B#)8 C.&3 

+,37(%")2 *E),/3,)2%&*9 *#3538(0/ )-,%7)/, 3 35 20-), -0& )-$*&)2&.( #./3 3&3 3(0/3 

7%@%6%/3 +,3 ,.:.(33 ")(",.#()8 *3#$%C33 2 #)/ 3&3 3()/ ,.43)(.. J%" /)>() 23@.#' 37 

B#)8 &3#.,%#$,0, +)3*")/ $@)-(05 @3%4()*#36.*"35 +,37(%")2 *+.C3%&'() (3"#) (. 

7%(3/%&*9. 

D-(%,$>.((08 53%#$* +) *#.+.(3 ,%723#39 +.,.@(35 )#,)*#")2 ethmoidale laterale 3 

)#,)*#")2 sphenoticum /.>@$ #$+),0&0/3 3 )*#,),0&0/3 &.("%/3 @.&%.#, (% (%: 274&9@, 

2)7/)>(0/ 20@.&.(3. 2 ,)@. Brachymystax @2$5 *%/)*#)9#.&'(05 23@)2. L,.3/$=.*#2) 

+,.@&%4%./)4) )*()2()4) @3%4()*#36.*")4) +,37(%"% (3(@."* PrEt_Olf) 7%"&<6%.#*9 2 .4) 

$(3"%&'()8 +,3,)@.. J%" $>. -0&) $"%7%() ,%(.., *,.@3 2*.5 &)*)*.205 ,0- 6,.7206%8() 

@&3((0. +.,.@(3. )#,)*#"3 ethmoidale laterale (%8@.(0 #)&'") $ #$+),0&05 &.(")2. L) 

)-K."#32(0/ +,363(%/ /0 (. 3/.&3 2)7/)>()*#3 +,)%(%&373,)2%#' /),E)&)43< 

#$+),0&05 &.(")2 *) 2*.4) %,.%&%. D@(%"), +) ")*2.((0/ +,37(%"%/, /0 /)>./ 

+,.@+)&%4%#', 6#) #$+),0&0. &.("3 3 37 @,$435 4.)4,%E36.*"35 ,%8)()2 3/.<# #%"3. >. 

*3&'() ,%723#0. +.,.@(3. )#,)*#"3 ethmoidale laterale. T$+),0&0. &.("3 37 -%**.8(% D-3 

-&37"3 " #$+),0&0/ &.("%/ 37 -%**.8(% !/$,%, 3 (.")#),0. 37 )#&363#.&'(05 +,37(%")2 

#$+),0&05 &.(")2 $ (35 ,%723#0 @%>. 2 -)&':.8 *#.+.(3, 6./ $ %/$,*"35 #$+),0&05 

&.(")2. J +,3/.,$, 3/ *2)8*#2.((0 /%"*3/%&'(0. *,.@3 #$+),0&05 &.(")2 7(%6.(39 

)#()*3#.&'()8 :3,3(0 *$+,%B#/)3@% 3 *):(3"% (O3(%, !&."*..2, 1985). L,)-&./(0. 

#$+),0&0. &.("3 37 ,. Y@% 5)#9 3 3/.<# *,%2(3#.&'() $7"38 *$+,%B#/)3@, #./ (. /.(.., +) 

*$//. +,37(%")2 )(3 )"%702%<#*9 @%>. -&3>. " %/$,*"3/ #$+),0&0/ &.("%/, 6./ 

#$+),0&0. &.("3 37 ,." +)-.,.>'9 L,3/),'9 (!&."*..2, G$@(3", 1989). L,%"#36.*"3 

3@.(#36(0. 7(%6.(39 3(@."*% PrEt_Olf $ 37$6.((05 (%/3 #$+),0&05 &.(")2 37 L,3/),'9 

+,3 (%&3633 20*)")8 37/.(632)*#3 $ (35 @,$435 «@3%4()*#36.*"35» +,37(%")2 (63*&) 

>%-.,(05 #063()", 3(@."*0 *$+,%B#/)3@% 3 *):(3"%) 4)2),9# ) #)/, 6#) @&3((0. )#,)*#"3 

ethmoidale laterale, 2.,)9#(), +)923&3*' 2 +,.@")2)8 +)+$&9C33 #$+),0&05 &.(")2 @) #)4), 

"%" +,)37):&) 35 ,%**.&.(3. +) *)2,./.(()/$ %,.%&$. !(%&)436(0. 7%"&<6.(39 /)>() 
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*@.&%#' 3 +) @,$43/ +,.@&%4%./0/ (%/3 ()20/ @3%4()*#36.*"3/ 5%,%"#.,3*#3"%/ (3(@."*0 

Set_L, PrEt_Olf, PrEt_Set 3 PrSp_Set). 

J,)/. 2092&.((05 6.#"35 /),E)&)436.*"35 )#&3638, @,$43/ *23@.#.&'*#2)/ 2 

+)&'7$ 23@)2)4) *#%#$*% )*#,),0&05 3 #$+),0&05 &.(")2 92&9.#*9 @)*#%#)6() 20*)"%9 

*#.+.(' 35 ,.+,)@$"#32()8 37)&9C33 @%>. 2 #.5 *&$6%95, ")4@% /.>@$ (3/3 +,)3*5)@3# 

43-,3@37%C39. A (.")#),05 6%*#95 -%**.8(% !/$,% 3&3 A3#3/%, (%,9@$ * #3+36(0/3 

#$+),0&0/3 3 )*#,),0&0/3 &.("%/3, @)2)&'() 6%*#) )-(%,$>32%&3*' /),E)&)436.*"3 

+,)/.>$#)6(0. )*)-3, ")#),0. ,%**/%#,32%&3*' "%" 43-,3@0 F1 (!&."*..2, 1983, 1985). 

!(%&37 B&."#,)E),.#36.*")8 37/.(632)*#3 E.,/.(#(05 -.&")2 +)@#2.,@3& B#) 

+,.@+)&)>.(3. (D*3()2 3 @,., 1990; D*3()2, 1993). L)*")&'"$ 2 #%"35 7)(%5 *)2/.*#()4) 

)-3#%(39 2*#,.6%&3*' )*)-3, 3/.2:3. «6$>3.» %&&.&3 (.*")&'"35 @3%4()*#36.*"35 &)"$*)2 

2 4.#.,)734)#()/ *)*#)9(33, #) /)>() -0&) *63#%#', 6#) +) ",%8(.8 /.,. 6%*#' 37 (35 

92&9.#*9 43-,3@%/3 F2, 3&3 -B"",)**%/3 3, #%"3/ )-,%7)/, +,.@+)&%4%#' *$=.*#2)2%(3. 2 

(%*#)9=.. 2,./9 /.>@$ E),/%/3 &.(")2 )-/.(% 4.(%/3 (D*3()2 3 @,., 1990; D*3()2, 1993). 

I)&.. #)4), @)+$*"%&)*', 6#) 2 +,):&)/ /%*:#%-0 3(#,)4,.**32()8 43-,3@37%C33 

2*#$+%2:35 2 ")(#%"# E),/ &.(")2 -0&3 -)&.. 7(%63#.&'(0, 6#) +,32.&) " 6%*#36()/$ 

*/.:32%(3< 4.()E)(@)2 #$+),0&05 3 )*#,),0&05 &.(")2 (D*3()2 3 @,., 1990; O3(%, 1992; 

D*3()2, 1993). G%((0. +) 37/.(632)*#3 /#G?J +)@#2.,>@%<# B#) /(.(3.. ?%+,3/.,, 

4%+&)#3+ D;1 $ )*#,),0&05 &.(")2 37 ,. J)/3**%,)2"% (%/3 (. )-(%,$>.(. ;"),. 2*.4), 

B#)# 4%+&)#3+ 2*. >. +,3*$#*#2)2%& 2 +,.@")2)8 @&9 -%**.8(% )7. U%("% +)+$&9C33 

)*#,),0&05 &.(")2, () -0& * #.6.(3./ 2,./.(3 3/3 $#,%6.(. A.,)9#(), 43-,3@37%C39 /.>@$ 

)*#,),0&0/3 3 #$+),0&0/3 &.("%/3 +,)3*5)@3&% 2 #)# /)/.(#, ")4@% )*#,),0&0. &.("3 

2+.,20. +,)(3"&3 2 B#)# ,.6()8 -%**.8( 3 35 63*&.(()*#' -0&% (37"%. L)*")&'"$ 4%+&)#3+ 

D;1 *)5,%(3&*9 2 *&.@$<=35 +)")&.(395 #$+),0&05 &.(")2, #) /)>() *63#%#', 6#) 

43-,3@0 /.>@$ @2$/9 E),/%/3 &.(")2 2 +,3(C3+. @)*#%#)6() >37(.*+)*)-(0 3 +&)@)23#0. 

D-(%,$>.(3. 4%+&)#3+% D;1 $ #%8/.(9 3 4%+&)#3+% T!^ $ #$+),0&05 &.(")2 4)2),3# ) 

#)/, 6#) @%>. /.>@$ &.("%/3 3 #%8/.(./ $,)2.(' +)*#734)#36.*")8 37)&9C33 (. @)*#%#)6.(, 

6#)-0 +,.@)#2,%#3#' 3(#,)4,.**3< 4.()2. L)-23@3/)/$, *#.+.(' ,.+,)@$"#32()8 37)&9C33 

E),/ &.(")2, % #%">. &.(")2 3 #%8/.(.8 )+,.@.&9.#*9 +,.>@. 2*.4) (%@.>()*#'< 

+,.734)#36.*"35 -%,'.,)2 *",.=32%(39, #%"35 "%" /.*#% 3 *,)"3 (.,.*#%, )+)7(%2%#.&'(0. 

+,37(%"3 3 #. @. ;2)< ,)&', 2)7/)>(), 34,%.# 3 )#()*3#.&'(%9 63*&.(()*#' 43-,3@37$<=35 

E),/: +,)3*5)@9=%9 2 (%*#)9=38 /)/.(# 2 ,. J)/3**%,)2"% 43-,3@37%C39 /.>@$ &.("%/3 3 

#%8/.(./ /)>.# -0#' (%+,9/$< *297%(% * 7%/.#() -)&.. 20*)")8 )#()*3#.&'()8 

63*&.(()*#'< #%8/.(.8 2 B#)/ 2)@)./. 2 *,%2(.(33 * @,$43/3 ,."%/3 -%**.8(% Y**$,3. 

D#*$#*#23. 4%+&)#3+% D;4 2 (%:35 20-),"%5 #$+),0&05 &.(")2 +,.@+)&%4%.#, 6#) 2 
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(%*#)9=.. 2,./9 43-,3@37%C39 /.>@$ #$+),0&0/3 3 )*#,),0&0/3 &.("%/3 2 ,. 

J)/3**%,)2"% .*&3 3 +,)3*5)@3#, #) * (37")8 6%*#)#)8. T./ (. /.(.., (.)-5)@3/) 

+)@6.,"($#', 6#) (.*/)#,9 (% +,):&$< 3 +,)@)&>%<=$<*9 2 (%*#)9=.. 2,./9 2 (.")#),05 

,%8)(%5 43-,3@37%C3< )*#,),0&)4) 3 #$+),0&)4) &.("% +)&()4) *&39(39 35 4.()E)(@)2 (. 

(%-&<@%.#*9. T), 6#) )(3 +)@@.,>32%<# *2)< /),E)&)436.*"$< 3 4.(.#36.*"$< 

)-)*)-&.(()*#' @%>. +,3 (%&3633 (.")#),)4) «+)@*)*%» 6$>35 4.()2, 4)2),3# ) @%&.") 

7%:.@:.8 @32.,4.(C33 )*#,),0&05 3 #$+),0&05 &.(")2 +) #3+%/ 3(@323@$%&'()4) 

,%723#39 3 )*)-.(()*#9/ 35 >37(.((05 C3"&)2. 

;$=.*#2.((0. E373)&)436.*"3. )#&3639 )*#,),0&)4) 3 #$+),0&)4) &.(")2, ) 

(%&3633 ")#),05 /)>() *$@3#' +) +%,%73#)&)436.*"3/ @%((0/, #%">. /)>() ,%**/%#,32%#' 

"%" .=. )@() *23@.#.&'*#2) 20*)")4) $,)2(9 @32.,4.(C33 )*#,),0&05 3 #$+),0&05 &.(")2. 

D*)-.(() (%4&9@() B#) +,)92&9.#*9 +,3 ,%**/)#,.(33 7%,%>.(()*#3 +&%2%#.&'(05 +$70,.8 

&.(")2 (./%#)@%/3 Cystidicola farionis 3 Salvelinema salmonicola. A+.,20. (% ,%7&36(08 

5%,%"#., 7%,%>.(()*#3 +&%2%#.&'(05 +$70,.8 #$+),0&05 3 )*#,),0&05 &.(")2 B#3/3 

(./%#)@%/3 )-,%#3& 2(3/%(3. ;.;. !&."*..2 (1983), )-(%,$>32:38, 6#) 13 37 26 )*)-.8 

)*#,),0&05 &.(")2 37 ,. G$"3 +),%>.(0 (./%#)@)8 Cystidicola farionis, 2 #) 2,./9 "%" 2*. 14 

)*)-.8 #$+),0&05 &.(")2 37 B#)8 ,."3 )"%7%&3*' (.7%,%>.((0/3. ?%/3 +,3 *-),. 

/),E)&)436.*")4) 3 4.(.#36.*")4) /%#.,3%&% +) +,3/),*"3/ &.("%/ )-97%#.&'() 

+,)*/%#,32%&3*' 35 +&%2%#.&'(0. +$70,3 (% (%&363. 2 (35 (./%#)@. ?3 $ )@()8 )*)-3 

#$+),0&05 &.(")2 (./%#)@ 2 +&%2%#.&'()/ +$70,. /0 (. )-(%,$>3&3. L)B#)/$ 

.@3(*#2.((08 *&$6%8 (%5)>@.(39 2 +&%2%#.&'()/ +$70,. )@()8 )*)-3 #$+),0&)4) &.("% 37 

,. L)8/% (7%&32 L.#,% A.&3")4)) 2 B"7. (./%#)@0 S. salmonicola /)>.# ,%**/%#,32%#'*9 "%" 

*&$6%8(%9 (%5)@"%. A @%(()/ ,.43)(. (<>(). +)-.,.>'. L,3/),'9) (./%#)@% S. salmonicola 

+%,%73#3,$.# +,.>@. 2*.4) $ /%&'/0 3 /)&)@3 *3/0 (B"*#.(*32()*#' 3(2%733 20-90%: 

P,/)&.(") 3 @,., 1998; *)-*#2.((0. (%-&<@.(39). Y +)@%2&9<=.8 6%*#3 )*)-.8 )*#,),0&05 

&.(")2 37 ,%7&36(05 ,." ")(#3(.(#%&'()8 6%*#3 L,3/),'9 +&%2%#.&'(08 +$70,' -0& 

3(2%73,)2%( (./%#)@)8 S. salmonicola (B"*#.(*32()*#' 3(2%733 — )# 60 @) 100%: P,/)&.(") 

3 @,., 1998; *)-*#2.((0. (%-&<@.(39). ?./%#)@% C. farionis 92&9.#*9 )-06(.8:3/ +%,%73#)/ 

+&%2%#.&'()4) +$70,9 )*#,),0&05 &.(")2 37 -%**.8(% 1.(0 — )7. I)&':). 1.+,3(@) 

(L,)(3(, 1966), A3&<8*")4) 2)@)5,%(3&3=% (J3,3&&)2 3 @,., 1979), )7. I)&':). T)") 

(!&."*..2, J3,3&&)2, 1985); )7. U$-*$4$& (L,)(3(, 1976); )7. I%8"%& (O%#2..2%, O%#2..2, 

1990) 3 ,. P(3*.8 (F$(@,37.,, 1974). Y #$+),0&05 >. &.(")2 37 )7. T.&.C"). @%(()8 

(./%#)@0 (. )-(%,$>.(), (.*/)#,9 (% #), 6#) C. farionis * 20*)")8 B"*#.(*32()*#'< (37,5%) 

3(2%73,$.# 7@.*' #.&.C")4) *34% (T3#)2%, 1965).  
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?./%#)@0 @2$5 ,)@)2 Cystidicola 3 Salvelinema )6.(' *5)@(0 "%" +) *)*#%2$ 

@.E3(3#32(05 5)79.2, #%" 3 +) /.*#$ &)"%&37%C33, /),E)&)433 3 #3+$ +,)/.>$#)6(05 

5)79.2, " ")#),0/ )#()*9# ,%7&36(05 %/E3+)@ (Margolis, Moravec, 1982). L) (%:./$ 

/(.(3<, .*#' 2*. )*()2%(39 +)&%4%#', 6#) ,%7&363. /.>@$ #$+),0&0/3 3 )*#,),0&0/3 

&.("%/3 +) 7%,%>.(()*#3 B#3/3 (./%#)@%/3 (. *297%() * 35 2)7/)>(0/3 ,%7&3639/3 2 

*+."#,%5 +3#%(39 (2 ,%C3)(. 3 #.5 3 @,$435 %/E3+)@0 *)*#%2&9<# 7(%63#.&'($< @)&<, 

)*)-.(() 2 73/(38 +.,3)@), % 2072%(0 35 ,%7&36()8 E373)&)436.*")8 2)*+,33/632)*#'< " 

7%,%>.(3< (./%#)@%/3. A)7/)>(), 6#) B#)# +,37(%" ()#*$#*#23. 2)*+,33/632)*#3 " 

(./%#)@%/ S. salmonicola 3 C. farionis) 3/..# +,)*#$< 4.(.#36.*"$< )*()2$ 3 )+,.@.&9.#*9 

"%" @)/3(%(#(08, +)*")&'"$ $ 13 43-,3@(05 )*)-.8 &.(")2 37 ,. G$"3 (./%#)@% C. farionis 

(%8@.(% (. -0&% (!&."*..2, 1983). 

G,$43. +,3/.,0 #%"35 >. @)*#%#)6() 6.#"35 )#&3638 #$+),0&05 3 )*#,),0&05 

&.(")2 +) 7%,%>.(()*#3 "%" :3,)")*+.C3E36(0/3 (*",.-.(' Metechinorhynchus cryophilus), 

#%" 3 $7")*+.C3E36(0/3 (/)()4.(.3 ,)@% Tetraonchus) +%,%73#%/3 /)>() (%8#3 2 ,%-)#. 

!.A. P,/)&.(") 3 *)%2#),)2 (1998). 

;3#$%C39 * 23@)20/3 (%72%(39/3 &.(")2 204&9@3# *&.@$<=3/ )-,%7)/. 1.("3, "%" 

*%/)*#)9#.&'(08 23@ Salmo Lenok (Pallas, 1773: 716-717), -0&3 )+3*%(0 +) )*)-9/ 37 

-%**.8(% ,. P(3*.8, +)*")&'"$ #)&'") B#$ ,."$ $+)/3(%.# (+,36./ @2%>@0!) L.;. L%&&%*, 

$"%702%9 (% ,%*+,)*#,%(.(3. ()2)4) 23@%. U%,%"#.,3*#3"% &.("% 2.*'/% *>%#%9, () 2+)&(. 

@)*#%#)6(%9 @&9 #)4), 6#)-0 )#&363#' .4) )# *3-3,*")4) #%8/.(9, )+3*%(()4) 3/ 7@.*' >. 

+)@ 3/.(./ Salmo Taimen (Pallas, 1773: 716). N7-7% )#*$#*#239 ,3*$(")2 3 ",%#")*#3 

)+3*%(39 (.# +)&()8 $2.,.(()*#3 2 #)/, "%")4) 3/.(() 37 &.(")2 L.;.L%&&%* )+3*%& 

()*#,),0&)4) 3&3 #$+),0&)4)). D@(%") E,%7% «Maxilla superior paulo longior…»* (l.c., 716 s.) 

+)72)&9.# *63#%#', 6#) B#) -0& )*#,),0&08 &.()". ;$@9 +) &3#.,%#$,(0/ @%((0/ (O3(%, 

!&."*..2, 1985) 3 ,.7$&'#%#%/ +,)*/)#,% 35#3)&)436.*")8 ")&&."C33 Q))&)436.*")4) 

3(*#3#$#% (QN? [[ 11741, 42694, % #%">., 6%*#'<: [[ 26881, 29854), $ #$+),0&)4) &.("% 

37 7%+%@()8 6%*#3 %,.%&% B#)4) 23@% +)&)>.(3. +.,.@(.4) ",%9 2.,5(.8 6.&<*#3 +)6#3 #%"). 

>., "%" $ *3-3,*")4) #%8/.(9 («…maxilla inferior paulo longior…» —l.c., 716 s.), ")#),)4) 

L.;. L%&&%* 3 +,)#32)+)*#%2&9& &.("$. J)*2.((0/ *23@.#.&'*#2)/ #)4), 6#) )+3*%(3. 

)#()*3#*9 " )*#,),0&)/$ &.("$, 92&9.#*9 #%">. #)# E%"#, 6#) 2 -%**.8(. P(3*.9 2 +,.@.&%5 

!&#%9 3 ;%9( #$+),0&08 &.()" @) *35 +), (. )-(%,$>.( (*/.: @%((0. 2 ,%-)#%5 — 

L)@&.*(08, 1953; F$(@,37.,, 1974; !&."*..2 3 @,., 1986; QN? [[ 9838, 9876, 9877, 9966, 

10610, 15935, 28119; *)-*#2.((0. (%-&<@.(39). 

                                                
* «A.,5(99 6.&<*#' (./()4) @&3((.. (3>(.8…» (L%&&%*, 1786: 521).  
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A @,$4)/ *2)./ E$(@%/.(#%&'()/ #,$@. L.;. L%&&%* +) (.+)(9#()8 +,363(. @%.# 

&.("$ ()2). (%72%(3. — Salmo coregonoides (Pallas, 1814: 362-364). T)6() #%">. )( 

+)*#$+%.# 3 * *3-3,*"3/ #%8/.(./, +.,.3/.()202%9 .4) 2 Salmo fluviatilis. A B#)8 ,%-)#. )( 

+,32)@3# ,3*$()" )@()4) 37 &.(")2 (l.c., Tab. LXXIV, fig. I), 3*+)&'7)2%2:.4)*9 3/ +,3 

)+3*%(33 Salmo coregonoides. D#"$@% -0&% +)&$6.(% )*)-', * ")#),)8 B#)# ,3*$()" -0& 

*@.&%(, % #%">. @,$4)8, )*#%2:38*9 (. )+$-&3")2%((0/ (;2.#)23@)2, 1978: ,3*. 38), (. 

372.*#(). ;$@9 +) B#3/ ,3*$("%/, ,3*$("$ 4)&)20 3 5%,%"#.,3*#3". )@()4) 37 *3(#3+)2 

Salmo coregonoides (=Brachymystax coregonoides — Gunther, 1866: 163), % #%">. E)#)4,%E39/ 

@2$5 *3(#3+)2 (;2.#)23@)2, 1978: ,3*. 36-37), B#) #%">., *"),.. 2*.4), )*)-3 )*#,),0&)4) 

&.("%. D#/.#3/, 6#) )+3*%(39 Salmo coregonoides 3 Salmo lenok (. 3@.(#36(0, () "&<6.2%9 

E,%7% «…maxilla superiore longiore…» (Pallas, 1814: 362) (. #)&'") *)5,%(3&%*', () *#%&% .=. 

2 -)&':.8 *#.+.(3 )#,%>%#' )@() 37 )*()2(05 )#&3638 )*#,),0&)4) &.("% )# #$+),0&)4). 

L)B#)/$ *&.@$.# +,37(%#' +,%2)#$ 1.;. I.,4% (Berg, 1906), +)*63#%2:.4) (%72%(3. 

Brachymystax coregonoides (Pallas, 1814) /&%@:3/ *3()(3/)/ (%72%(39 Brachymystax lenok 

(Pallas, 1773).  

Y63#02%9 37&)>.(()., /0, 2*&.@ 7% O.N. J3E% (1976), @&9 )*#,),0&)4) &.("% 

3*+)&'7$./ (%72%(3. Brachymystax lenok. D@(%"), 2 )#&363. )# B#)4) %2#),%, &.(")2 37 )7. 

O%,"%")&' /0, 2*&.@ 7% @,$43/3 3**&.@)2%#.&9/3 (A%*3&'.2%, 1978; O3(%, !&."*..2, 1985), 

)#()*3/ (. " #$+),0&)/$, % " )*#,),0&)/$ &.("$. H%(.. A.L. O3#,)E%()2 (1959) 20@.&3& 

&.(")2 37 )7. O%,"%")&' 2 )#@.&'(08 +)@23@ — Brachymystax lenok savinovi. D@(%") 

3*+)&'7)2%((0. 3/ +,3 )+3*%(33 ()2)4) +)@23@% +,37(%"3 (63*&) >%-.,(05 #063()", 

&$6.8 2 *+3(()/ 3 %(%&'()/ +&%2(3"%5, 6.:$8 2 -)")2)8 &3(33, @&3(% 4)&)20, )*()2%(39 

*+3(()4) +&%2(3"% 3 @,.) +,)92&9<# ",%8(. 20*)"$< *#.+.(' 37/.(632)*#3 $ )*#,),0&)4) 

&.("%, 6#) 2 (%*#)9=.. 2,./9 (. +)72)&9.# ,%**/%#,32%#' B#35 &.(")2 2 ,%(4. 2%&3@()4) 

+)@23@%. 1.("3 37 ,. A3&<8 ,%(.. -0&3 )+3*%(0 X.?. J3,3&&)20/ (1962) 2 ,%(4. +)@23@% 

Brachymystax lenok swetowidowi. A "%6.*#2. @3%4()*#36.*")4) +,37(%"% @&9 (35 $"%702%&)*' 

20*)"). 63*&) >%-.,(05 #063()" ()-06() — 25-27). ?) +) B#)8 5%,%"#.,3*#3". @%((08 

+)@23@ (.)#&363/ )# #3+36(05 &.(")2 37 -%**.8(% ,. P(3*.8 (*/.: L)@&.*(08 1953; 

!&."*..2 3 @,., 1986; #%-&. 24), +)B#)/$, 2*&.@ 7% @,$43/3 %2#),%/3(!&."*..2, J3,3&&)2, 

1985; !&."*..2 3 @,., 1986; O3(%, 1986), /0 (. *63#%./ 2%&3@(0/ 3 +)@23@ Brachymystax 

lenok swetowidowi.  

!(%&37 &3#.,%#$,0 +)"%702%.#, 6#) @&9 #$+),0&)4) &.("% +,34)@(0 #,3 23@)205 

(%72%(39: Brachymystax tumensis Mori, 1930; Brachymystax tsinlingensis Li, 1966 3 

Brachymystax czerskii Kirillov, 1979.  
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1.("3 Brachymystax tumensis Mori, 1930 37 ,. T$/%(4%( (@,$43. 2%,3%(#0 (%72%(39 

B#)8 ,."3: T$/.('-$&%, T$/0('C79(, T$/%((%9), 2+%@%<=.8 2 \+)(*"). /),. -&37 <>()8 

)")(.6()*#3 7%&32% L.#,% A.&3")4), *$@9 +) 35 )+3*%(3< (Mori, 1930: p. 42, Fig. 1), 

(.")#),0/ )*#.)&)436.*"3/ 5%,%"#.,3*#3"%/ 4)@)2%&)8 )*)-3 &.("% 37 B#)8 ,."3, 

37$6.(()8 J. ?),@.()/ (Norden, 1961)*, @,$4)8 3(E),/%C33 (Cheng et al., 1980; *. 30-32; 

,3*. 9), 2(. 2*9")4) *)/(.(39 92&9<#*9 #$+),0&0/3 3 )"%702%<#*9 2.*'/% -&37"3 " &.("%/ 

37 -%**.8(% 7%&32% L.#,% A.&3")4). D#&363#.&'(0/3 6.,#%/3 &.(")2 37 ,. T$/%(4%( 

92&9<#*9: @&3((%9, ")(36.*"%9 4)&)2% (C=26,3-26,7 % )# SL; @&3(% 4)&)20 -)&':., 6./ 

(%3-)&':%9 20*)#% #.&% — H=20,0-24,4 % )# SL), @&3((%9 2.,5(.6.&<*#(%9 ")*#' (37 % 2 

@&3(. 4)&)20), )*#,)")(.6()., $@&3(.((). ,0&) 3 /%&). 63*&) +3&),36.*"35 +,3@%#")2 — 

68 :#. (+) +)*&.@(3/ @%((0/ [Cheng et al., 1980], 35 63*&) 2%,'3,$.# 2 +,.@.&%5 60-77 :#.). 

R3*&) >%-.,(05 #063()" 3 +)72)(")2 $ (35 *)*#%2&9.# 20-24 (Mori, 1930; Cheng et al., 1980; 

Huang et al., 1989) 3 54-57 :#. (Cheng et al., 1980), *))#2.#*#2.((). U%,%"#.,37$9 B#35 &.(")2, 

T. O),3 $"%702%.#, 6#) #.&) ,0- +)",02%<# /()4)63*&.((0., ",$+(0. (*$@9 +) ,3*$("$, 

-)&':. @3%/.#,% 7,%6"%) #./()-"),36(.20. +9#(%, ,%*+)&%4%<=3.*9 #%">. (% *+3(()/ 3 

52)*#)2)/ +&%2(3".. L) +.,.63*&.((0/ 5%,%"#.,3*#3"%/, &.("3 37 ,. T$/%(4%( E%"#36.*"3 

(36./ (. )#&36%<#*9 )# &.(")2 37 +,3#)")2 ,. H%7@)&'(%9 (,."3 ?.>3("% 3 !(%('.2"%), 

")#),05 )# 2*.5 +,)635, 37$6.((05 (%/3 3&3 )+3*%((05 2 &3#.,%#$,. #$+),0&05 &.(")2, 

)-3#%<=35 (% #.,,3#),33 H)**33, 20@.&9.# *&.@$<=%9 ")/-3(%C39 

2(.:(./),E)&)436.*"35 +,37(%")2: @&3((%9, ")(36.*"%9 4)&)2% * +,3)*#,.((0/ ,0&)/, 

-)&':)8 ,%7/., +9#.( ($ *%/C)2), +)",02%<=35 (. #)&'") #.&), (), 6%*#36(), 3 52)*#)2)8 

+&%2(3", (.-)&':). 63*&) (68-90; @&9 2*.4) -%**.8(% ,." 7%&32% L.#,% A.&3")4) — 62-93) 

+3&),36.*"35 +,3@%#")2. 13:' 63*&) +)72)(")2 $ &.(")2 37 7%&32% L.#,% A.&3")4) 

(.*")&'") -)&':. — 58-61. L) @,$43/ )C.("%/ (Cheng et al., 1980) /)>() +,.@+)&%4%#', 6#) 

2 ,. T$/%(4%( )-3#%<# &.("3 3 * (.*")&'") /.(':.8 )#()*3#.&'()8 @&3()8 4)&)20 — 

C=21,7-24,4, (%3-)&':%9 20*)#% #.&% ")#),05 2%,'3,$.# 2 +,.@.&%5 18,9-24,4. D@(%"), *$@9 

+) ,3*. 9 37 B#)8 ,%-)#0, E),/% #.&% 3 4)&)20 B#35 &.(")2 -&37"% " #)8, ")#),%9 -0&% 

)+3*%(% T. O),3. A.*'/% 2.,)9#(), 2 C.&)/ *+."#, /),E)#3+)2 &.(")2 37 ,. T$/%(4%( 

2+)&(. +)@)-.( #)/$, 6#) )-(%,$>.( (%/3 2 ,."%5 <>()4) L,3/),'9 (2 ,."%5 Y**$,38*")4) 

7%&32% )-3#%<# 2 )*()2()/ «"),)#")4)&)20.», % !/$,*")4) — «@&3(()4)&)20.» &.("3). 

D#/.#3/, 6#) ,."3, 2+%@%<=3. 2 !/$,*"38 7%&32 7%&32% L.#,% A.&3")4) 3 ,. T$/%(4%(, 

*)*#%2&9<# %,.%& #,.5 B(@./36(05 23@)2 ,0- — #$/.(*")4) 979 Leuciscus tumensis Mori, 

                                                
* W#)# B"7./+&9, @&3()8 13,2 */ (SL), )#&)2&.((08 2 3<(. 1913 4., 5,%(3#*9 2 7))&)436.*")/ /$7.. 
O3634%(*")4) $(32.,*3#.#% [ UMMZ 172490. ;$@9 +) ,3*$("$ (PL 12-I), )#()*3#.&'(%9 :3,3(% 
*$+,%B#/)3@% (SethW) $ (.4) *)*#%2&9.# +,3/.,() 26-33% (#)6(). 7(%6.(3. B#)4) +)"%7%#.&9 #,$@() 
)C.(3#', +)*")&'"$ 7%@(38 ",%8 *$+,%B#/)3@% *3&'() ,%*=.+&.(). 
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1930; -)&':.4)&)2)4) +.*"%,9 Gobio macrocephalus Mori, 1930 3 "),.8*")4) 2'<(% 

Misgurnus buphoensis Kim et Park, 1995 (S.@'"), 2001; S.@'") ;.A. — (.)+$-&3")2%((0. 

@%((0.). L) 2*.8 23@3/)*#3, E%$(3*#36.*"%9 )-=()*#' B#35 -%**.8()2 *&)>3&%*' 2 

,.7$&'#%#. #)4), 6#) 2 +.,3)@0 +&.8*#)C.()205 ,.4,.**38 $,)2(9 /),9 -%**.8(0 ,." 

H%7@)&'(%9 3 T$/%(4%( (.)@()",%#() )-K.@3(9&3*' 2 .@3(08 ,.6()8 -%**.8( (13(@-.,4, 

1972; U$@9")2 3 @,., 1972; O%,")2, 1983). L)B#)/$ /0 +)&%4%./, 6#) 37$6.((0. (%/3 &.("3 

37 ,." 7%+%@()8 6%*#3 7%&32% L.#,% A.&3")4) /)4$# ,%**/%#,32%#'*9 "%" -&37"3. " #)+)#3+$ 

#%"*)(% Brachymystax tumensis Mori, 1930.  

1.("3 37 ,." 4),()4) 5,.-#% M3('&3( (C.(#,%&'(08 J3#%8, +,)23(C39 SB('*3), 

20@.&.((0. S.-R. 13 (Li, 1966) 2 ()208 +)@23@ B. lenok tsinlingensis, (.*)/(.((), #%">. 

92&9<#*9 +,.@*#%23#.&9/3 &3(33 #$+),0&05 &.(")2. W#) /.&"3. (SL (. -)&.. 30 */.), ,%() 

*)7,.2%<=3. ,0-0 (2 2 +)&(05 4)@%), 3/.<=3. (.-)&':). 63*&) +3&),36.*"35 +,3@%#")2 

(65-75)*, >%-.,(05 #063()" (19-23) 3 +)72)(")2 (58-59). Y C3('&3('*"35 &.(")2 +9#(%, 

+)",02%<=3. #.&) — -)&':)4) ,%7/.,% ((. /.(.. 1/2 @3%/.#,% 4&%7%), «4&%76%#0.», 3 

,%*+)&%4%<#*9 )(3 (. #)&'") (% #.&., () 3 (% *+3(()/, %(%&'()/ 3 )*()2%(33 52)*#)2)4) 

+&%2(3")2. L) +.,.63*&.((0/ 5%,%"#.,3*#3"%/, % #%">. +) @&3(()8 4)&)2. (C=21,6-27,1; $ 

)*)-3, 37)-,%>.(()8 (% ,3*$(". — )")&) 25,2), +,3)*#,.(()/$ ,0&$, -)&':3/ 6.&<*#9/, 

E),/. 7%@(.4) ",%9 >%-.,()8 ",0:"3, ,%7/.,$ 3 5%,%"#.,$ ,%*+)&)>.(39 +9#.( B#3 &.("3 

(36./ *$=.*#2.((0/ (. )#&36%<#*9 )# &.(")2 37 ,. T$/%(4%( 3 ,." 7%&32% L.#,% A.&3")4). 

L)B#)/$ (%72%(3. B. tsinlingensis Li, 1966 /0 *63#%./ /&%@:3/ *3()(3/)/ (%72%(39 

Brachymystax tumensis Mori, 1930.  

1.("3 37 ,. Y(@<&<(4 20@.&.(0 2 )#@.&'(08 +)@23@ Brachymystax lenok czerskii 

Kirillov, 1979, +) *$#3, #)&'") (% )*()2%(33 /%&)4) 63*&% 63*&% >%-.,(05 #063()": 19-23, 2 

*,.@(./ 21,1 (J3,3&&)2 3 @,., 1979), 6#) 5%,%"#.,() @&9 #$+),0&05 &.(")2 2 C.&)/. L)7@(.. 

)(3 -0&3 @)*#%#)6() +)@,)-() 37$6.(0 @,$43/3 %2#),%/3 (!&."*..2, J3,3&&)2, 1985), 

)#(.*:3/3 35 +) *$//. +,37(%")2 " &3(33 #$+),0&05 &.(")2. L) @%((0/ B#35 %2#),)2, 

5%,%"#.,3*#3"3 #$+),0&05 &.(")2 ,. Y(@<&<(4, #%">. "%" 3 #$+),0&05 &.(")2 37 @,$435 

6%*#.8 37 -%**.8(% 1.(0, *)6.#%<# 2 *.-., * )@()8 *#),)(0, 6.,#0, *2)8*#2.((0. %/$,*"3/ 

#$+),0&0/ &.("%/ (*5)@*#2) 2 7(%6.(395 +)"%7%#.&.8 SethW 3 Vw1), % * @,$4)8 — 

)*)-.(()*#3 *#,).(39 4)&)20 3 6.,.+()8 "),)-"3, +,3*$=3. #$+),0&0/ &.("%/ 37 -%**.8(% 

                                                
* Q@.*' $/.*#() -$@.# 7%/.#3#', 6#) 2 *&$6%. * B. tumensis 3 B. tsinlingensis 63*&) +3&),36.*"35 
+,3@%#")2 20*#$+%.# 2 "%6.*#2. @3%4()*#36.*")4) +,37(%"%, +)*")&'"$ $ )*#,),0&05 &.(")2 )() 
(3")4@% (. -02%.# #%"3/ (37"3/, "%" $ B#35 &.(")2 3&3 #$+),0&05 &.(")2 37 ,." 7%&32% L.#,% 
A.&3")4): $ )*#,),0&05 &.(")2 37 N,#0:% — 80-102 (Huang et al., 1989), !(4%,0 — 73-115 
(L)@&.*(08, 1953), -%**.8(% 1.(0, 2 *,.@(./ — 97,2-116,5 (!&."*..2, 1981, 1985; ;",9-3(, 1981; 
!&."*..2, J3,3&)2, 1985), ,)**38*")8 6%*#3 -%**.8(% !/$,%, 2 *,.@(./ — 93,3-98,1 (!&."*..2, 1983; 
(%*#)9=%9 ,%-)#%), "3#%8*")8 6%*#3 B#)4) -%**.8(% — 91-111 (;. R>.(-<8 3 @,., 1959).  



 

 156 

Y@0 3&3 ,." L,3/),'9 (+,%"#36.*"3 #. >. 7(%6.(39 EthW1, SphW2, SphH2 3 (.")#),05 

@,$435 +,37(%")2). Y(3"%&'()8 6.,#)8, 20@.&9<=.8 &.(*"35 #$+),0&05 &.(")2 *,.@3 

)*#%&'(05, 92&9.#*9 E),/% ",0:.6()8 ")*#3 (operculum) — /%"*3/%&'(%9 :3,3(% B#)8 

")*#3 *)*#%2&9.# )")&) 80-83% )# .. @&3(0 (!&."*..2, 1981, 1985; !&."*..2, J3,3&&)2, 

1985), 2 #) 2,./9 "%" 2 )*#%&'(05 4,$++3,)2"%5 #$+),0&05 &.(")2 7(%6.(39 B#)4) 

+)"%7%#.&9, 2 *,.@(./ — (. /.(.. 87%. ?. 3*"&<6.(), 6#) &.(*"3. #$+),0&0. &.("3 /)4$# 

,%**/%#,32%#'*9 "%" 2%&3@(08 +)@23@ Brachymystax tumensis czerskii Kirillov, 1979, () @&9 

)")(6%#.&'()4) *$>@.(39 +) B#)/$ +)2)@$ ($>(0 @)+)&(3#.&'(0. 3**&.@)2%(39.  

?% )*()2. 37&)>.(()4) /0 *63#%./, 6#) +) +,%23&$ +,3),3#.#% 7% #$+),0&0/ &.(")/ 

@)&>() -0#' 7%",.+&.() (%72%(3. Brachymystax tumensis Mori, 1930. 

G&9 ,%7&36(05 23@)2 ,)@% Brachymystax 2 +,.@.&%5 37$6.(()8 6%*#3 %,.%&% /0 

+,.@&%4%./ 3*+)&'7)2%#' *&.@$<=38 @3%4()*#36.*"38 "&<6: 

1(2). G&3(% +.,.@(35 )#,)*#")2 ethmoidale laterale *)*#%2&9.# 24-46% (2 *,.@(./ 32-38) 

@&3(0 )&'E%"#),()8 2+%@3(0; @&3(% +.,.@(35 )#,)*#")2 ethmoidale laterale *)*#%2&9.# 

14-34% (2 *,.@(./ 20-25) @&3(0 *$+,%B#/)3@%; @&3(% *$+,%B#/)3@% *)*#%2&9.# 33-46% (2 

*,.@(./ 35-39) @&3(0 )*()2%(39 6.,.+%; @&3(% )#,)*#")2 *E.()#3"$/ — 5-19% [)7. 

O%,"%")&': 15-22] (2 *,.@(./ 10-15, )7. O%,"%")&': 19) @&3(0 *$+,%B#/)3@%. [A.,5)2'9 ,. 

N,#0:, )7. O%,"%")&', 2.,5)2'9 D-3 (7@.*' )(, +) 23@3/)/$, 2 (%*#)9=.. 2,./9 2.*'/% 

,.@)" 3&3 20/.,), 2.*' -%**.8( ,. P(3*.8 * +,3#)"%/3, )7. I%8"%& * +,3#)"%/3, -%**.8( ,. 

;.&.(4%, )7. U$-*$4$&, 2.*' -%**.8( ,. 1.(%, -%**.8(0 ,." N(@343,"% 3 J)&0/%, 2.*' 

-%**.8( ,. !/$,, -%**.8(0 ,." Y@% 3 T$4$, 3 2.,5)2'9 ,. \&$C79(] . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . Brachymystax lenok (Pallas, 1773) – !+'(-(8*8I *$1-; 

2(1). G&3(% +.,.@(35 )#,)*#")2 ethmoidale laterale *)*#%2&9.# 46-83% (2 *,.@(./ 58-68) 

@&3(0 )&'E%"#),()8 2+%@3(0; @&3(% +.,.@(35 )#,)*#")2 ethmoidale laterale *)*#%2&9.# 

34-65% (2 *,.@(./ 43-51) @&3(0 *$+,%B#/)3@%; @&3(% *$+,%B#/)3@% *)*#%2&9.# 25-35% (2 

*,.@(./ 30-33) @&3(0 )*()2%(39 6.,.+%; @&3(% )#,)*#")2 *E.()#3"$/ — 17-36% (2 

*,.@(./ 25-28) @&3(0 *$+,%B#/)3@%. [I%**.8(0 ,." D-', 1.(% (/)7%36(): 2 -%**.8(%5 ,." 

A3#3/, Y(@<&<(4, D&."/%), 2.*' -%**.8( ,. !/$,, -%**.8(0 ,." Y@% 3 T$4$,, )-2 

I)&':)8 S%(#%,, ,."3 !/$,*")4) &3/%(%, *.2.,)-7%+%@()8 6%*#3 ;%5%&3(%, ,."3 

+)-.,.>'9 L,3/),'9 3 ;.2.,()8 J),.3, ,. \&$C79( 3 @,$43. ,."3 +-)2% J),.9, 

2+%@%<=3. 2 -%**.8( ].&#)4) /),9, (.")#),0. ,."3 *.2.,)-2)*#)6()4) 3 C.(#,%&'()4) 

J3#%9] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . Brachymystax tumensis Mori, 1930 – G7,-(8*8I *$1-; 
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4.3. H"5$$>30?$.0'"& " 3$#9 «*1&@&'"2 ,3"?'0+$.» . 
1$3E$#$%")&*+$: 5"EE&3&'B"0B"" (4,$37#$%$ " 
$*(3$37#$%$ #&'+$. 
Q(%(3. +,3-&373#.&'()4) 3*#),36.*")4) 2)7,%*#% +,)3*5)>@.(39 #.5 3&3 3(05 E),/ 

3()4@% /)>.# +)/)6' 2 +)(3/%(33 +,363( 3 )*)-.(()*#.8 35 @32.,4.(C33. D+,.@.&.((). 

+,.@*#%2&.(3. ) 2)7,%*#. @2$5 23@)2 &.(")2 /)>() +)&$63#', 3*5)@9 37 4.(.#36.*"35 

@%((05. ;)4&%*() ,.7$&'#%#%/ (%*#)9=.8 ,%-)#0, +)*&.@)2%#.&'()*#3 /#G?J &.(")2 3 

*3-3,*")4) #%8/.(9 )#&36%<#*9 2 *,.@(./ +) 3,17% ($"&.)#3@(05 +)73C38 (#%-&. 12). 

N*+)&'7)2%(3. )C.("3 *"),)*#3 B2)&<C33 @&9 *$//%,()4) /3#)5)(@,3%&'()4) 4.()/%, 

+)&$6.(()8 @&9 &)*)*.205 ,0- ()")&) 1% 7%/.=.((05 ($"&.)#3@)2 7% 1 /3&&3)( &.# 

@32.,4.(C33 — S.@'"), 1991; 1992; Smith, 1992), +)72)&9.# +,.@+)&%4%#', 6#) 2,./9 

@32.,4.(C33 /3#)5)(@,3%&'(05 "&)(%&'(05 &3(38 &.(")2 3 #%8/.(.8 *)*#%2&9.# )")&) 3 

/&(. &.#. T)4@% * $6.#)/ #)4), 6#) 2($#,323@)2)8 $,)2.(' @32.,4.(C33 +)*&.@)2%#.&'()*#.8 

/#G?J $ &.(")2 2 *,.@(./ *)*#%2&9& )# 0,34 @) 0,78%, /)>() @)+$*#3#', 6#) +,.@")20. 

E),/0 &.(")2 3 #%8/.(.8 ,%7):&3*' )")&) 2,6 /&(. &.# (%7%@, #... (% ,$-.>. ")(C% +&3)C.(% 

— (%6%&% +&.8*#)C.(%. T%"3/ )-,%7)/, /0 +,.@+)&%4%./, 6#) @32.,4.(C39 )-=.8 +,.@")2)8 

E),/0 &.(")2 3 #%8/.(.8 (% @2. B")&)436.*"3 ,.7") )#&36%<=35*9 B2)&<C3)((05 &3(33 

-0&) 3(3C33,)2%() 372.*#(0/3 /%*:#%-(0/3 37/.(.(39/3 +,3,)@()8 *,.@0, 

(%6%2:3/3*9 2 B#)# +.,3)@ 2,./.(3. N7 ,.7$&'#%#)2 (.@%2(35 +%&.)(#)&)436.*"35 

3**&.@)2%(38 23@(), 6#) 2 *,.@(.- 3 20*)"):3,)#(05 +,.*()2)@(05 35#3)C.()7%5 !733 2 

B#) 2,./9 +,)3*5)@3# 7(%63#.&'(%9 +.,.*#,)8"%, /%,"3,$./%9 20+%@.(3./ 37 35 *)*#%2% 

#.+&)&<-3205 B&./.(#)2 .2,)*3-3,*")8 3 "3#%8*")8 (*3()3(@38*")8) E%$( (;06.2*"%9, 

1989). D6.23@(), 6#) )(% )+,.@.&9&%*' 3*6.7()2.(3./ 3&3 #,%(*E),/%C3.8 +,.>(35 

B")&)436.*"35 (3:, 6#), *))#2.#*#2.((), +,32)@3&) " +)92&.(3< ()205 (3:. L) (%:3/ 

+,.@*#%2&.(39/, *&)>32:3.*9 $*&)239 )-.*+.63&3 2)7/)>()*#' @32.,4.(C33 B#)8 

4.(.,%&37)2%(()8 53=()8 &3(33 &)*)*.205 ,0- 2 @2$5 (%+,%2&.(395: .=. -)&.. 

20,%>.((05 53=(3")2 (#%8/.(.8 Hucho) 3 B2,3E%4)2 * +,.3/$=.*#2.(()8 -.(#)E%43.8 

(&.("3 Brachymystax).  

L) 4.(.#36.*"3/ @%((0/, +)*&.@$<=%9 @32.,4.(C39 +,.@")2)8 E),/0 Brachymystax 

(% @2. &3(33 (#$+),0&08 3 )*#,),0&08 &.("3) +,)37):&% *,%2(3#.&'() @%2(). F%+&)#3+0 

/#G?J #$+),0&)4) 3 )*#,),0&)4) &.(")2 @32.,43,)2%&3 2 *,.@(./ +) 2,31% ($"&.)#3@(05 

+)73C38 (#%-&. 12)*, 6#) * +)+,%2")8 (% 2($#,323@)2)8 $,)2.(' 37/.(632)*#3 /#G?J @%.# 

                                                
* ;&.@$.# $"%7%#', 6#) +)@)-(08 $,)2.(' 4.(.#36.*")8 @32.,4.(C33 /#G?J +,3*$= (. #)&'") 
&.("%/ 37 2)*#)6()8 6%*#3 %,.%&% ,)@%, () (%-&<@%.#*9 #%">. /.>@$ ,%7&36(0/3 20-),"%/3 
#$+),0&)4) 3 )*#,),0&)4) &.(")2 37 ,." ;3-3,3 (2,0-2,5% — &36(). *))-=.(3. H. I.(". )# 15 
%24$*#% 1996 4. +) ,.7$&'#%#%/ (.)+$-&3")2%((05 @%((05 G. L,)-*#.&%). 
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)C.("$ /.>23@)2)8 @32.,4.(C33 2 1,75% [2,3% — (0,34% + 0,78%)/2], *))#2.#*#2$<=$< 

)")&) 1,8 /&(. &.# (.7%23*3/)8 B2)&<C33. T%"3/ )-,%7)/, /0 +,.@+)&%4%./, 6#) 

)#&363#.&'(0. 6.,#0 ,)@% Brachymystax *&)>3&3*' 2 *,%2(3#.&'() "),)#"38 +,)/.>$#)" 

2,./.(3 — )# 2,6 @) 1,8 /&(. A B#) 2,./9 +,.@")2%9 E),/% &.(")2 +,3)-,.&% ,9@ 

20:.)+3*%((05 %$#%+)/),E38 3, 2@)-%2)" " B#)/$, 2 B#)8 &3(33 +,)37):&) $/.(':.(3. 

,%7/.,)2 6.&<*#.8 +,3 )@()2,./.(()/ 2)7,%*#%(33 63*&% >%-.,(05 #063()".  

L) @%((0/ %(%&37% +)*&.@)2%#.&'()*#.8 3(#,)(% ; 2#),)8 ")+33 4.(% 4),/)(% ,)*#% 

(Oakley, Phillips, 1999), $,)2.(' 4.(.#36.*"35 )#&3638 #$+),0&)4) 3 )*#,),0&)4) &.(")2 

(1,0%) +,%"#36.*"3 (. )#&36%.#*9 )# $,)2(9 4.(.#36.*")8 @32.,4.(C33 *3-3,*")4) 3 

@$(%8*")4) #%8/.(.8 (0,8%). L)B#)/$ /0 +,.@+)&%4%./, 6#) 4@.-#) 2 B#)# >. +.,3)@ 2,./.(3 

+,)37):&) 3 ,%7@.&.(3. +,.@")205 E),/ B#35 @2$5 23@)2 #%8/.(.8 Hucho. ;$@9 +) 63*&$ 3 

5%,%"#.,$ %$#%+)/),E38 @&9 ,)@% Hucho, *"),)*#' /),E)&)436.*")8 B2)&<C33 B#)8 &3(33 

(% ,%((./ B#%+. .. (.7%23*3/)4) *$=.*#2)2%(39 -0&% @)*#%#)6() 2.&3"%.  

N(#.,.*(), 6#) "%,3)&)436.*"3 #$+),0&08 3 )*#,),0&08 &.("3 )#&36%<#*9 

*)2.,:.(() (.7(%63#.&'() (*/.: G),)E..2%, 1977; A3"#),)2*"38 3 @,., 1985; O%").@)2, 

1999; R.,.:(.2 3 @,., 2002; Kang, Park, 1973; Ginatulina et al., 1998; Frolov et al., 2002; 

(%*#)9=%9 ,%-)#%). T%">. /%& $,)2.(' "%,3)&)436.*"35 )#&3638 /.>@$ @$(%8*"3/ 3 

*3-3,*"3/ #%8/.(9/3. D@(%") /.>@$ ,)@%/3 Brachymystax 3 Hucho "%,3)&)436.*"3. 

)#&3639 2+)&(. )+,.@.&.((0 3 +,.>@. 2*.4) – +) 63*&$ 5,)/)*)/ (90-92 +,)#32 82-84). P*&3 

*)4&%*3#'*9 * #./3 3**&.@)2%#.&9/3, ")#),0. +,37(%<# 20*)"). 63*&) 5,)/)*)/ $ &.(")2 2 

"%6.*#2. +,.@")2)8 (3*5)@()8) @&9 B#)8 4,$++0 ,)@)2 5%,%"#.,3*#3"3 (G),)E..2%, 1977, 

1999; A3"#),)2*"38 3 @,., 1985; X,)&)2, 2000; Phillips, Rab, 2001; 3 @,.), #) /)>() 

+,.@+)&%4%#', 6#) #. "%,@3(%&'(0. /),E)&)436.*"3. +,.)-,%7)2%(39, ")#),0. +,)37):&3 

(% ,%((.8 *#%@33 E3&.#36.*")8 B2)&<C33 &3(33 Hucho, )@()2,./.(() *)+,)2)>@%&3*' 

(.*")&'"3/3 5,)/)*)/(0/3 +.,.*#,)8"%/3.  

L)-23@3/)/$, #%8/.(.8 Hucho /)>() ,%**/%#,32%#' 2 )@()/ ,9@$ * (.")#),0/3 

@,$43/3 +,.@*#%23#.&9/3 &)*)*.205 ,0- (Salvethymus, Prosopium coulteri), @&9 ")#),05 

@)*#%#)6() 4&$-)"%9 /),E)&)436.*"%9 *+.C3%&37%C39 )"%702%.#*9 *)+,9>.(()8 * @)2)&'() 

*$=.*#2.(()8 (2 *,%2(.(33 * -&3>%8:3/3 ,)@*#2.((0/3 23@%/3) "%,3)&)436.*")8 

+,)@23($#)*#'<. 

L)*&. #)4), "%" -0&3 +,)%(%&373,)2%(0 @%((0. +) (.")#),0/ /),E)&)436.*"3/ 

5%,%"#.,3*#3"%/ &.(")2 37 ;3-3,3 3 * G%&'(.4) A)*#)"%, -0&) 20*"%7%() /(.(3. ) #)/, 6#) 

(%6%&'(%9 @32.,4.(C39 &3(38 )*#,),0&05 3 #$+),0&05 &.(")2 +,)3*5)@3&% 2 $*&)2395 35 

4.)4,%E36.*")8 37)&9C33 (!&."*..2 3 @,., 1986). L,34)@()*#' 3*+)&'7)2%(39 2 @%(()/ 

*&$6%. "&%**36.*")8 %&&)+%#,36.*")8 /)@.&3 23@))-,%7)2%(39 +,)@./)(*#,3,)2%&3 3 

 

 159 

,.7$&'#%#0 +)*&.@$<=35 3**&.@)2%(38 37/.(632)*#3 %&&)73/)2 $ &.(")2 2 ,%7&36(05 

6%*#95 35 %,.%&% (D*3()2 3 @,., 1990; D*3()2, 1993). !(%&37 )*)-.(()*#.8 4.)4,%E36.*")4) 

,%*+,)*#,%(.(39 &.(")2 #%">. *23@.#.&'*#2$.# ) #)/, 6#) 20@.&.(3. &3(38 #$+),0&)4) 3 

)*#,),0&)4) &.(")2 *"),.. 2*.4) +,)37):&) 2 ,%7(05 6%*#95 %,.%&% ,)@% Brachymystax (#) 

.*#', (. :&) +) *C.(%,3< *3/+%#,36.*")4) 23@))-,%7)2%(39).  

!,.%& )*#,),0&)4) &.("% 2"&<6%.# 2.,5(<< 6%*#' -%**.8(% ,. N,#0:, +,%20. 

+,3#)"3 2.,5(.8 D-3 (7@.*' )(, +)-23@3/)/$, " (%*#)9=./$ 2,./.(3 20/.,: O3(%, 

!&."*..2, 1985), 2.,5(.. #.6.(3. -%**.8(% P(3*.9 3 .4) +,%20. +,3#)"3 *,.@(.4) 3 (3>(.4) 

#.6.(39, !(4%,$, -%**.8( )7. I%8"%&, -%**.8( ,. ;.&.(4% 3 )7. U$-*$4$&, -%**.8( ,. 1.(% 

C.&3")/, -%**.8(0 ,." \(%, N(@343,"% 3 J)&0/%, -%**.8( ,. !/$, C.&3")/, ,."3 Y@% 3 

T$4$,, % #%">. 2.,5)2'9 ,. \&$C79(.  

?% G%&'(./ A)*#)". <>(%9 4,%(3C% %,.%&% )*#,),0&)4) &.("% 2 )-=./ @)2)&'() 

#)6() *))#2.#*#2$.# <>(0/ +,.@.&%/ ,%*+,)*#,%(.(39 ,9@% 4)&%,"#36.*"35 ,)@)2 

(Lethenteron, Esox, Coregonus, Thymallus, Salvelinus, Lota, Cottus) — )")&) 410 *.:. W#)# E%"# 

2"$+. * :3,)"3/ ,%*+,)*#,%(.(3./ )*#,),0&)4) &.("% 2 A)*#)6()8 ;3-3,3 /)>() 

,%**/%#,32%#' "%" )*()2%(3. @&9 +,363*&.(39 B#)4) 23@% " ,%7,9@$ .2,)*3-3,*"35 23@)2 

(+*35,)#,)+(05 — +) #.,/3()&)433 !.N. J%E%()2%: J%E%()2, 1991), 5%,%"#.,(05 @&9 

L%&.%,"#36.*")8 7))4.)4,%E36.*")8 )-&%*#3, () ,%*:3,32:35 *2)8 %,.%& 2+&)#' @) 

+,.@.&)2 !/$,*")8 +.,.5)@()8 )-&%*#3.  

Y #$+),0&)4) &.("% $*&)2() (.+,.,02(08 %,.%& 3/..#*9 #)&'") 2 -%**.8(. !/$,% 3 

+,3&.4%<=35 #.,,3#),395: -%**.8(0 ,." Y@% 3 T$4$,, )-2 I. S%(#%,, 2)@)#)"3 *.2.,)-

7%+%@()4) ;%5%&3(%, 2+%@%<=3. 2 !/$,*"38 &3/%(, ,."3 -%**.8(% \+)(*")4) /),9 )# ,. 

I)#63 (% *.2.,. @) ,. ;)(65)(4%( (% <4., ,."3 +-)2% J),.9, 2+%@%<=3. 2 ].&#). /),9 )# ,. 

\&$C79( @) 2.,5)2'.2 ,." U%(4%( 3 ?%"#)(4%(.  

P=. <>(.. (2 J3#%.) %,.%& #$+),0&)4) &.("% +,.@*#%2&.( @2$/9 37)&9#%/3. L.,208 

2"&<6%.# +,3#)"3 ,." 1$%('5B 3 AB85B 2 +,)23(C33 UB-B8. A#),)8 — (.")#),0. +,3#)"3 

,." U$%(5B 3 \(C70 2 +,.@.&%5 4),()4) /%**32% M3('&3('. J%" 3 $ @,$435 23@)2 ,0- 

*,.@(35 :3,)#, B#3 <>(0. 37)&9#0 #$+),0&)4) &.("% *"),.. 2*.4) /)>() ,%**/%#,32%#' 

"%" ,.&3"#)20.. L) 2*.8 23@3/)*#3, 7%*.&.(3. @%((05 ,%8)()2 +,)3*5)@3&) 2) 2,./9 

+&.8*#)C.()205 +)5)&)@%(38, ")4@% 37/.(9&)*' 7)(%&'(). ,%*+,.@.&.(3. E%$(0 3 E&),0 3 

%,.%&0 /()435 23@)2 */.=%&3*' (3&3 ,%*:3,9&3*') 2 <>()/ (%+,%2&.(33. L,3 

+)*&.@$<=35 C3"&%5 +)#.+&.(39 "&3/%#% +,)3*5)@3&) 20/3,%(3. +,3:.@:35 * *.2.,% 

23@)2 (% -)&':.8 6%*#3 B#35 (.@%2() (%*.&.((05 #.,,3#),38. N5 ,.&3"#)20. +)+$&9C33 

*)5,%(3&3*' &3:' 2 (.")#),05 ,%8)(%5, 4@. $*&)239 )-3#%(39 -&37"3 " (0(. 

*$=.*#2$<=3/ 2 )*()2()8 6%*#3 35 %,.%&)2. G&9 &)*)*.205 ,0- B#), "%" +,%23&), 2.,5(3., 
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4),(0. 6%*#3 ,.6(05 -%**.8()2 — %&'+38*"38 #3+ @37K<("#32(05 %,.%&)2, +)2#),9<=38*9 

2) /()435 4,$++%5 >32)#(05 3 ,%*#.(38 (F.+#(.,, 1936). N7 @,$435 &)*)*.205 ,0- 

+)@)-(0. <>(0. 37)&9#0 )-,%7)2%&3*' $ *3/0 (% ). T%82%(' (Behnke et al., 1962) 3 $ 

#%8/.(.8 Hucho 2 (.")#),05 +,3#)"%5 *,.@(.4) #.6.(39 \(C70 (Holcik et al., 1988).  

A%>()8 )*)-.(()*#'< %,.%&% #$+),0&)4) &.("% 92&9.#*9 (%&363. $ (.4) 

@37K<("#32()4) ,%*+,)*#,%(.(39 (. #)&'") 2 <>()8, () 3 *.2.,()8 6%*#3 %,.%&%. T%", 2 

;3-3,3 #$+),0&08 &.()" 372.*#.( #)&'") 37 #,.5 4.)4,%E36.*"35 37)&9#)2. A -%**.8(. 

1.(0 )@3( 37 (35 2"&<6%.# -%**.8(0 ,." A3#3/ 3 D&."/%, % @,$4)8 – -%**.8( ,. Y(@<&<(4. 

T,.#38 37)&9# #$+),0&)4) &.("% (%5)@3#*9 2 2.,5(./ #.6.(33 ,. D-'.  

D#/.#3/, 6#) *,.@3 ,0-, )-3#%<=35 2 *,.@(35 :3,)#%5, +,3/.,)2 )-,%#()4) 

,%*+,.@.&.(39 @37K<("#32(05 %,.%&)2 (37)&3,)2%((0. +)+$&9C33 ,%*+)&)>.(0 *.2.,(.., 

6./ )*()2()8 %,.%&) (. #%" /()4). A A)*#)6()8 ;3-3,3, (%+,3/.,, +)@)-(08 #3+ 

+,.,023*#)4) ,%*+,)*#,%(.(39, ",)/. #$+),0&05 &.(")2, 3/.<# &3:' 4)&'9( 1%4)2*")4) 

Phoxinus lagowskii Dybowski 3 +)@23@ +.*"%,9 ;)&@%#)2% — &.(*"38 +.*"%,' Gobio soldatovi 

tungussicus (Borisov).  

!,.%& 4)&'9(% 1%4)2*")4) 2 *3-3,*"35 ,."%5 @)*#%#)6() :3,)" 3 )52%#02%.# -%**.8( 

2.,5(.4) 3 *,.@(.4) #.6.(39 1.(0 (@) .. *&39(39 * A3&<./), -%**.8( A3#3/% 3 D&."/0 (2 

!&@%(. — )#*$#*#2$.#); ",)/. #)4), B#)# 23@ 2*#,.6%.#*9 2 2.,5)2'95 ,. Y@0, +,3#)"%5 

P,%2(3(*")8 *3*#./0 )7., ((% 2)@),%7@.&. Y@0 3 A3#3/%) 3 +,3#)"%5 ,. ;.&.(4% (#. .., $>. 2 

-%**.8(. P(3*.9) (I.,4, 1949; T)/3&)2, 1954; J3,3&&)2, 1972; U.(*.&, G%:@),>, 1978; 

!(@,3%()2, ;%22%3#)2%, 1981; Holcik, Pivnicka, 1969).  

!,.%& &.(*")4) +.*"%,9 2 B#)/ ,.43)(. 7(%63#.&'() $>.. D( )-(%,$>.( #)&'") 2 

)7.,%5 A3&<8*")8 (37/.(()*#3 3 )7.,%5 2.,5(.8 6%*#3 -%**.8(% A3#3/% (I),3*)2, 1928; 

?3")&'*"38, 1956; J3,3&&)2, 1972; J%,%*.2, 1987). G,$435 +.*"%,.8 2 A)*#)6()8 ;3-3,3 

(.#.  

J,)/. +.,.63*&.((05 ,%8)()2, %,.%& 4)&'9(% 1%4)2*")4) 2"&<6%.# 2 *.-9 -%**.8( 

!/$,% C.&3")/, 4@. )( 92&9.#*9 )@(3/ 37 *%/05 /%**)205 23@)2 *,.@(.4) 3 2.,5(.4) 

#.6.(39 ,.", % #%">. -%**.8(0 ,." Y@% 3 T$4$, 3 (.")#),0. ,."3 *.2.,)-7%+%@()4) ;%5%&3(%, 

2+%@%<=3. 2 !/$,*"38 &3/%( (I.,4, 1949; ?3")&'*"38, 1956; 3 /()43. @,$43. %2#),0). 

V>(.. )( )-3#%.# 2) /()435 ,."%5 2)*#)6()4) J3#%9 ()# 19)5B, 1$%('5B 3 U$%(5B 2+&)#' @) 

,. \(C70) (Luo, 1998). N72.*#.( #%">. 37 ,." )-2% U)(*< (Hosoya, 1993). I&37"38 " 4)&'9($ 

1%4)2*")4) +,3/),*"38 4)&'9( Phoxinus oxyrhynchus (Mori, 1930) ,%*+,)*#,%(.( 2 ,."%5 

L,3/),'9, ;.2.,()8 3 V>()8 J),.3, )#()*9=35*9 " -%**.8($ \+)(*")4) /),9 (Ito et al., 

2002; Sakai et al., 2003; (%:3 (.)+$-&3")2%((0. @%((0.). O),E)&)436.*"3 3 4.(.#36.*"3 

)-% 23@% B#35 4)&'9()2 (1%4)2*")4) 3 +,3/),*"38) -&37"3 " "3#%8*")/$ 4)&'9($ Phoxinus 
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oxycephalus (Sauvage et Dabry de Thiersant), ,%*+,)*#,%(.(()/$ 2 -%**.8(. !/$,%, J),.., 

\+)(33, (.")#),05 ,."%5 L,3/),'9 3 J3#%. (S.@'"), 2001; Ito et al., 2002; Sakai et al., 2003).  

!,.%& +.*"%,9 ;)&@%#)2% 2"&<6%.#, ",)/. (.")#),05 2)@)./)2 -%**.8(% ,. 1.(%, 2.*' 

-%**.8( !/$,% 3 2)@)./0 *.2.,)-7%+%@()4) ;%5%&3(% 3 +,)#9432%.#*9 (% <4 2+&)#' @) ,. 

19)5B (I.,4, 1949; ?3")&'*"38, 1956; Yue, 1998). O),E)&)436.*"3 B#)# 23@ -&37)" " 

(.")#),0/ @,$43/ "3#%8*"3/3 23@%/ ,)@% Gobio, )-3#%<=3/ .=. <>(.. (2+&)#' @) 

-%**.8()2 ,." U$%(5. 3 \(C70) — G. lingyuanensis Mori, G. coriparoides Nichols 3 G. 

rivuloides Nichols (*/.: ?3")&'*"38, 1956; Banarescu, 1975 3 C3#3,)2%(($< 2 B#35 ,%-)#%5 

&3#.,%#$,$).  

T%"3/ )-,%7)/, @&9 )-)35 23@)2 35 37)&3,)2%((0. +)+$&9C33 2 A)*#)6()8 ;3-3,3 3 

Q%-%8"%&'. /%,"3,$<# *.2.,($< 4,%(3C$ 35 %,.%&)2. H%*+)&)>.(3. 37)&3,)2%((05 

+)+$&9C38 #$+),0&05 &.(")2 2 A)*#)6()8 ;3-3,3 +)6#3 2 #)6()*#3 *)2+%@%.# * 

,%*+)&)>.(3./ 2 B#)/ ,.43)(. +)@)-(05 +)+$&9C38 4)&'9(% 1%4)2*")4) 3 +.*"%,9 

;)&@%#)2%.  

J%" B#) (. $@323#.&'(), () C.&08 ,9@ 23@)2 %/$,*"35 -%-)6.", *.2.,(%9 4,%(3C% 

)*()2()4) %,.%&% ")#),05 (. 205)@3# 7% +,.@.&0 @)&3((05 $6%*#")2 *,.@(.4) 3 (3>(.4) 

!/$,% (#. .., +)2#),9.# )6.,#%(39 7)(0 :3,)")&3*#2.((05 &.*)2), 2 ;3-3,3 +,.@*#%2&.( 35 

37)&3,)2%((0/3 +)+$&9C39/3, ,%*+)&%4%<=3/3*9 +)6#3 2 #.5 >. ,%8)(%5, 6#) 3 37)&9#0 

#$+),0&)4) &.("%: $ *&39(39 !&@%(% 3 O%3, 2.,5)2'95 A3#3/%, -%**.8(. ,. U3&)" (+,3#)" 

;.&.(43), 2 2.,5)2'95 P(3*.9 3, (%")(.C, 2 ,%8)(. )-3#%(39 )-*"35 #$+),0&05 &.(")2 — $ 

*&39(39 D-3 3 R$&0/% (J$,.(C)2, 1965: ,3*. 73). ;)4&%*() @%((0/ !.A. O%,#0()2%, %,.%& 

(.")#),05 %/$,*"35 23@)2 ,$6.8(3")2 2 +,):&)/ *)2*./ (.@%2() +,)*#3,%&*9 

*,%2(3#.&'() @%&.") (% *.2.,, @) \"$#*"% 3 @%&... A (%*#)9=.. 2,./9 6%*#' #%"35 23@)2, 

(%5)@9=35*9 2 $4(.#.(()/ *)*#)9(33, *)5,%(3&%*' 2 -%**.8(. !&@%(% (O%,#0()2, 1929 — 

C3#. +): F.+#(.,, 1936). 

P*&3 *$=.*#2)2%(3. ,.&3"#)205 +)+$&9C38 (% <4. )-K9*(9.#*9 37/.(.(3./ 2 

*#),)($ +)5)&)@%(39 "&3/%#% 2 +&.8*#)C.(., #) (%&363. +)@)-(05 +)+$&9C38 " *.2.,$ )# 

)*()2()4) %,.%&% 23@% )-06() #,%"#$.#*9 "%" ,.7$&'#%# (.@%2(35 ,%**.&.(38, 3/.2:35 

/.*#) 2) 2,./9 "*.,)#.,/36.*"35 B+)5 B#)4) +.,3)@%, ")4@% "&3/%# *#%()23&*9 #.+&.. 

*)2,./.(()4) (I.,4, 1933; F.+#(.,, 1936). ; @,$4)8 *#),)(0, B#3 *.2.,(0. @37K<("#32(0. 

+)+$&9C33 /)4$# -0#' )*#%#"%/3 37(%6%&'() -)&.. :3,)")4), *+&):()4) %,.%&%.  

T%"3/ )-,%7)/, 7)(%&'(). ,%*+,)*#,%(.(3. #$+),0&)4) &.("% (+,3/.,() )# 650 *.:. 

@) 340 *.:.) )"%702%.#*9 */.=.((0/ +,3/.,() (% 5-7 4,%@$*)2 " <4$ )#()*3#.&'() #%")2)4) 

)*#,),0&)4) &.("% (+,3/.,() )# 700 *.:. @) 410 *.:.). N*5)@9 37 B#)4), #$+),0&)4) &.("% 

/)>() ,%**/%#,32%#' "%" -)&.. #.,/)#,)+(08 23@ 2 *,%2(.(33 * )*#,),0&0/ &.(")/. 
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Y63#02%9 37&)>.((0. %(%&)433 2 ,%*+,)*#,%(.(33 * (.")#),0/3 %/$,)-"3#%8*"3/3 23@%/3 

,0-, /0 )#()*3/ #$+),0&)4) &.("% 2 ,%7,9@ #.5 23@)2 ,0-, +,)3*5)>@.(3. ")#),05 -0&) 

&3-) (%+,9/$< *297%() * )*)-.(()*#9/3 $*&)238 )-3#%(39 (% #.,,3#),33 -%**.8(% !/$,% 3 

+,3&.4%<=35 " (./$ * <4% #.,,3#),38, &3-) * #./ ")/+&."*)/ $*&)238 +,3,)@()8 *,.@0, 

")#),08 *$=.*#2)2%& 2 +,):&)/ (% -)&':.8 #.,,3#),33, () 2 (%*#)9=.. 2,./9 *)5,%(3&*9 

&3:' 2 @%(()/ ,.43)(..  

T.,,3#),39, (0(. 7%(3/%./%9 ,)@)/ Brachymystax, $>. 7%@)&4) @) (%6%&% 

+&.8*#)C.(% (2.,)9#()4) +.,3)@% @32.,4.(C33 +,.@")205 E),/ 23@)2 &.(")2) 25)@3&% 2 

*)*#%2 ,%7(05 7))4.)4,%E36.*"35 )-&%*#.8. A 1.@)23#)/),*")/ -%**.8(. @)/3(3,)2%&3 

.2,)-*3-3,*"3. 23@0 ,0-. ?% #.,,3#),33 *)2,./.(()4) -%**.8(% !/$,% +,.)-&%@%&% *3()-

3(@38*"%9 35#3)E%$(% (S#0&'"), 1934; 1.-.@.2, 1959; \")2&.2, 1961, 1964; ;06.2*"%9, 

1989). ?.*")&'") 3(0/ *)*#%2)/ E%$(0 ,0- 5%,%"#.,37)2%&%*' 2 #) 2,./9 #.,,3#),39 

(0(.:(.8 O)(4)&33. ;)4&%*() P. J. ;06.2*")8, +,3 @)/3(3,)2%(33 2 .. *)*#%2. .2,)-

*3-3,*"35 23@)2 ,0-, 7%/.#($< @)&< 2 (.8 2+&)#' @) +&3)C.(% *)*#%2&9&3 %/$,)-"3#%8*"3. 

23@0. T./ (. /.(.., " (%6%&$ +&.8*#)C.(%, +)7@(.+&3)C.()2). +)5)&)@%(3. 3 

4),))-,%7)2%#.&'(0. +,)C.**0 +,32.&3 " +)&()/$ 20/3,%(3< 2 B#)/ ,.43)(. *3()-

3(@38*"35 3 7(%63#.&'()/$ )-.@(.(3< *)*#%2% .2,)-*3-3,*"35 23@)2 ,0-. A ,.7$&'#%#. 

*$=.*#2)2%2:3., (%63(%9 * ,%((.4) (.)4.(%, ,%7&3639 2 *)*#%2. 35#3)E%$( L%&.%,"#3"3 3 

;3()-N(@38*")8 )-&%*#3, 2 ")#),$< /)>() 2"&<63#' 3 -%**.8( !/$,% (?3")&'*"38, 1956; 

Banarescu, 1970; 3 @,.), .=. -)&.. $*3&3&3*' (;06.2*"%9, 1983, 1989).  

?% (%: 274&9@, @32.,4.(C3< &.(")2 *#3/$&3,)2%&) (3&3 )+,.@.&3&)) #), 6#), 

,%**.&32:3*' 2 (%6%&. +&.8*#)C.(% +) ,."%/ 4),(05 ,%8)()2 Q%+%@()8 3 A)*#)6()8 

;3-3,3, )#()*9=35*9 " -%**.8($ ;.2.,()4) 1.@)23#)4) D".%(%, % #%">. 7%*.&32 -%**.8( 

!/$,%, +,.@")20. E),/0 )*#,),0&05 3 #$+),0&05 &.(")2 )"%7%&3*' 2 ,%7&36(05 $*&)2395 

)-3#%(39 (+) "&3/%#36.*"3/ 5%,%"#.,3*#3"%/, 43@,)&)433, (%-),$ +)#.(C3%&'(05 +3=.205 

)-K."#)2, *)*#%2$ 35#3)C.()7)2, +%,%73#%,(05 *))-=.*#2 3 +,)63/ +%,%/.#,%/ 35 

B")&)436.*"35 (3:). A.,)9#(), 3/.(() B#3/ 3 /)>() )-K9*(3#' (.")#),0. *$=.*#2.((0. 

,%7&3639 2 )-,%7. >37(3 )*#,),0&)4) 3 #$+),0&)4) &.(")2. J +,3/.,$, )*#,),0&08 &.()" 

*)2.,:%.# ,.4$&9,(0. 3 @)2)&'() +,)#9>.((0. *.7)((0. /34,%C33. A.*()8 )( +)@(3/%.#*9 

2 2.,5)2'9 ,.", 4@. +,)3*5)@3# .4) (.,.*#. A*. &.#) )( @.,>3#*9 2 )*()2()/ ,$*&. ,." 3 35 

",$+(05 +,3#)")2. L)7@(.8 )*.('< )( 2 /%**. *"%#02%.#*9 2 *,.@(.. 3 (3>(.. #.6.(3. ,." 

(3&3 $5)@3# 2 ",$+(0. )7.,%), 4@. 3 +,)2)@3# 73/$. T%"3/ >. )-,%7)/ 2.@.# *.-9 3 

-&3>%8:38 ,)@*#2.((3" &.(")2 — *3-3,*"38 #%8/.('. I3)&)436.*"38 */0*& #%"35 

,.4$&9,(05 /34,%C38 )*#,),0&)4) &.("% 3 *3-3,*")4) #%8/.(9 2+)&(. +)(9#.(, .*&3 

+,3(9#' 2) 2(3/%(3. )@($ 37 )*)-.(()*#.8 *3-3,*"35 ,.". ! 3/.((): 73/)8 2 35 2.,5(./ 
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#.6.(33 +,)3*5)@3# +,)/.,7%(3. 2)@()8 #)&=3 2+&)#' @) *%/)4) @(%. L)B#)/$ 2 *3-3,*"35 

,."%5 +,%"#36.*"3 2*. 23@0 ,0- (% 73/$ $5)@9# 37 B#)8 )+%*()8 7)(0. D#/.#3/, 6#) 

(.*/)#,9 (% #), 6#) 2 -%**.8(. Y**$,3 +,)/.,7%(3. 2.,5)238 ,." +,%"#36.*"3 )#*$#*#2$.#, 

@%((%9 /34,%C3)((%9 %"#32()*#' $ )*#,),0&)4) &.("% 20,%>.(% (%*#)&'") >. 5),):), "%" 3 

2 ,."%5 ;3-3,3. 

A *,%2(.(33 * )*#,),0&0/ &.(")/, #$+),0&08 &.()" 2.@.# -)&.. )*.@&08 )-,%7 

>37(3, 3 )-&%*#' .4) ,%*+,)*#,%(.(39 2 ,."%5 2 C.&)/ )"%702%.#*9 7%/.#() */.=.(()8 22.,5 

+) #.6.(3< 3 2 +.,3E.,36.*"3. *#%C33. ?.,.*# $ (.4) +,)3*5)@3# (. #)&'") 2 2.,5)2'95 ,.", 

() 3 35 +,3#)"%5 (6%*#) @%>. 2 /.&")2)@(05 "&<6%5). A #%"35 /.*#%5 *.4)&.#"3 3 27,)*&0. 

)*)-3 #$+),0&)4) &.("% @.,>%#*9 2*. &.#) 3 )*.(', 2+&)#' @) (%6%&% 5)@% :$43, 3 7%#./ 

)#")6.202%<# 2(37 +) #.6.(3<, ")(C.(#,3,$9*' (% 4&$-)"35 $6%*#"%5 ,." (9/%5), 4@. )(3 3 

73/$<#. L) (%:3/ (%-&<@.(39/, +,3 (%&3633 2 "&<6%5 +)@5)@9=35 (.7%/.,7%<=35 

$6%*#")2, /)&)@' #$+),0&)4) &.("% /)>.# +,)2)@3# 2 (35 2*< 73/$, (. 205)@9 37 (35. 

L)B#)/$ +,)#9>.(()*#' *.7)((05 /34,%C38 $ #$+),0&)4) &.("% *)*#%2&9.# /%"*3/$/ 

(.*")&'") @.*9#")2 (% (. *)#(3 — "%" $ )*#,),0&)4) &.("%) "3&)/.#,)2. P*#.*#2.((), 6#) 

37&)>.((0. 7@.*' +,.@*#%2&.(39 ) ,%7&36395 2 /34,%C3)(()8 %"#32()*#3 )*#,),0&)4) 3 

#$+),0&)4) &.(")2 *+,%2.@&320 &3:' 2 *#%#3*#36.*")/ */0*&.. D*()2%(39/3 @&9 (35 

+)*&$>3&3 *)-*#2.((0. (%-&<@.(39 (%@ ,.7$&'#%#%/3 &)2% &.(")2 *.#9/3 2 ,%7&36(0. 

*.7)(0 4)@% 2 #.5 3&3 3(05 6%*#95 -%**.8(% ,. Y**$,3, )7. U%("% 3 ,." -%**.8(% \+)(*")4) 

/),9, &3#.,%#$,(0. @%((0. (I.*.@()2, J$6.,)2, 1972; !&."*..2, 1983; Q)&)#$53( 3 @,., 

2000), % #%">. )+,)*(0. *2.@.(39. A "%"35-#) 6%*#(05 *&$6%95 /)>.# *&)>3#'*9 3(). 

/(.(3. ) +)2.@.(3. B#35 @2$5 23@)2. J +,3/.,$, +) (%-&<@.(39/ (%@ /34,%C3)((0/ 

+)2.@.(3./ &.(")2 2 (3>(./ #.6.(33 ,. U), 2 ,%8)(. F.),43.2*"35 "&<6.8, *"&%@02%.#*9 

2+.6%#&.(3., 6#) )*#,),0&08 &.()" 7@.*' @.,>3#*9 ",$4&08 4)@, % #$+),0&08 &.()" )*.('< 

*"%#02%.#*9 2(37 +) #.6.(3< (1.2%(3@)2, 1969). G.8*#23#.&'(), +) @%((0/, +)&$6.((0/ )# 

3(*+."#),)2 !/$,*")8 ,0-))5,%(0, 2 B#)/ ,%8)(. (.")#),%9 6%*#' ",$+(05 )*)-.8 

#$+),0&)4) &.("% (% 73/$ /)>.# 205)@3#' 2 )*()2(). ,$*&) Y**$,3 3&3 !/$,%. L) 2*.8 

23@3/)*#3, @%((%9 /34,%C39 /)>.# ,%**/%#,32%#'*9 "%" +3=.2%9, 3/.9 223@$ *2.@.(39 )- 

3(#.(*32()/ +3#%(33 &.("%, #%" >. "%" 3 #%8/.(9, 3 ,9@% @,$435 53=(3")2 73/)8 2 

)*()2()/ ,$*&. !/$,%, 4@. 2 B#)# +.,3)@ 3/..#*9 )-3&'(%9 "),/)2%9 -%7% (?3")&'*"38, 

1956).  

A C.&)/, 2 L,3/),'. #$+),0&08 &.()" +) *2).8 /34,%C3)(()8 %"#32()*#3 ()*.@&08 

)-,%7 >37(3) 3 +) 5%,%"#.,$ +,)@)&'()4) ,%*+,)*#,%(.(39 2 ,."%5 (2.,5(.. #.6.(3. ,." 3 35 

+,3#)"3, 2+&)#' @) 3*#)")2) )"%702%.#*9 2.*'/% *5)@.( * )-3#%<=3/3 7@.*' >. >3&)8 

<>()8 /%&'/)8 Salvelinus curilus (Pallas) 3 /)&)@'< *3/0 Oncorhynchus masou (Brevoort). 
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;5)@.( * B#3/3 23@%/3 (+) ",%8(.8 /.,., .*&3 ,%**/%#,32%#' )*)-.8 )@()4) ,%7/.,()4) 

*)*#%2%) )( 3 2 20-),. /3",)/.*#))-3#%(38, 7%(3/%9 $6%*#"3 ,.", (%3-)&.. +)@5)@9=3. @&9 

+3#%(39 2 #)&=. 2)@0 "),/)20/3 )-K."#%/3, ")#),0. *()*9#*9 #.6.(3./: 2 9/%5 +)*&. 

+.,."%#)2, 2-&373 *#,$3 2 $*#'95 ,$"%2)2 3 *#%,3C. D*#,),0&0. &.("3 6%=. @.,>%#*9 (% 

+&.*%5 )*()2(05 ,$*.& ,.", 4@. 2.@$# +,3@)((08 )-,%7 >37(3, *)-3,%9 "),/)20. )-K."#0 

+,.3/$=.*#2.(() *) @(% (S.@'") 3 @,., 1997). A )#&363. )# #$+),0&)4) &.("%, )*#,),0&08 

&.()" +) /34,%C3)(()/$ +)2.@.(3< 3 20-),$ /.*#))-3#%(38 /%&) )#&36%.#*9 )# 

*3-3,*")4) #%8/.(9. L)B#)/$ /0 +,.@+)&%4%./, 6#) $"%7%((0. B")&)436.*"3. 

5%,%"#.,3*#3"3 #$+),0&)4) &.("% 92&9<#*9 ()2)+,3)-,.#.(39/3 @&9 &.(")2)-#%8/.(.2)8 

&3(33 &)*)*.205 ,0- 3 *E),/3,)2%&3*' 3/.(() 2 *+.C3E36.*"35 $*&)2395 *,.@0 )-3#%(39, 

*2)8*#2.((05 2 (%*#)9=.. 2,./9 <>()8 6%*#3 G%&'(.4) A)*#)"%, +)@ ")#),)8 /0 

+)@,%7$/.2%./ -%**.8( !/$,% 3 +,3&.4%<=3. * 2)*#)"% 3 <4% ,.6(0. -%**.8(0.  

L)*&. (.")#),)4) (%6%&'()4) +.,3)@% B2)&<C33 &3(38 #$+),0&05 3 )*#,),0&05 

&.(")2, )-3#%2:35 2 ,%7&36(05 4.)4,%E36.*"35 ,%8)(%5 (+.,20. -0&3 ,%*+,)*#,%(.(0, 

2.,)9#(), #)&'") 2 2)*#)6(05 ,.6(05 -%**.8(%5, )#()*9=35*9 2 ")(.6()/ 3#)4. " -%**.8($ 

T35)4) D".%(%, +)*&.@(3. – 2)7/)>(), #)&'") 2 2)@)#)"%5 -%**.8(% ;.2.,()4) 1.@)23#)4) 

D".%(%), 35 %,.%&0 +,.#.,+.&3 37/.(.(39, 3 2 ,.7$&'#%#. B#)4) +)923&3*' (%-&<@%./0. 

*.4)@(9 7)(0 *3/+%#,33. A )#():.(33 )-,%7)2%(39 +)*&.@(35 ;.;. !&."*..20/ 3 

*)%2#),%/3 (1986) -0&) 20*"%7%() /(.(3. ) #)/, 6#) )(3 *E),/3,)2%&3*' +,3 

)@()2,./.(()/ 2*#,.6()/ ,%**.&.(33 #$+),0&05 &.(")2 * 2)*#)"% (% 7%+%@, % )*#,),0&05 

&.(")2, *))#2.#*#2.((), * 7%+%@% (% 2)*#)". W#% #)6"% 7,.(39 2+)*&.@*#233 -0&% +)@@.,>%(% 

3 !.F. D*3()20/ (1993). G%((%9 #)6"% 7,.(39 +,.@+)&%4%.#, 6#) @) B#)4) /)/.(#% 

27%3/)+,)(3"()2.(3< &.(")2 2 %,.%&0 @,$4 @,$4% +,.+9#*#2)2%&) #)&'") *$=.*#2)2%(3. 2 

+,):&)/ 35 *#,)4)8 4.)4,%E36.*")8 37)&9C33. ;))#2.#*#2.((), *)4&%*() B#)8 43+)#.7., 

%,.%&0 &.(")2 /)4&3 37/.(3#'*9 #)&'") "%" ,.7$&'#%# "%"35-#) $(3"%&'(05 E3736.*"35 

37/.(.(38 ,.&'.E% /.*#()*#3, +,32.@:35 " ,.6(0/ +.,.*#,)8"%/ 3&3 +.,.52%#%/ 2.,5)238 

,.", 2 "%")8-#) +.,3)@ (%,$:32:35 37)&9C3< ,.6(05 -%**.8()2, " +,3/.,$, ;.2.,()4) 

1.@)23#)4) 3 T35)4) )".%()2 (% <4)-2)*#)". ;3-3,3.  

D@(%") 2)7/)>(% 3 @,$4%9 #)6"% 7,.(39 2 B#)/ 2)+,)*., *)4&%*() ")#),)8 2) /()435 

*&$6%95 E3736.*"%9 37)&9C39 #.5 3&3 3(05 ,.6(05 -%**.8()2 2.*'/% BE./.,(%, .*&3 

,%**/%#,32%#' #%"3. +,)/.>$#"3 2,./.(3, "%" #0*963 3&3 @.*9#"3 #0*96 &.#, (. 4)2),9 $>. 

) *)#(95 #0*96 &.#. A.,5)2'9 ,." ,%7(05 ,.6(05 -%**.8()2 7%6%*#$< ,%*+)&%4%<#*9 2 

(.+)*,.@*#2.(()8 -&37)*#3 @,$4 )# @,$4% 3, ",)/. #)4), 3()4@% (% +&%#))-,%7(05 

2)720:.(()*#95. L)B#)/$, " +,3/.,$, 2) 2,./9 /)=(05 &32(.205 @)>@.8, ")#),0. (% 

+,)#9>.(33 $"%7%((05 2,./.((05 )#,.7")2 /)4&3 *)*#)9#*9 (. )@3( ,%7, (%2.,(9"% 
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*"&%@02%&3*' -&%4)+,39#(0. $*&)239 @&9 3(2%738 ,0-%/3-/34,%(#%/3. P*&3 279#' 

$"%7%((0. 20:. ,.6(0. -%**.8(0, #) 7(%63#.&'(0. ,%7&3639 2 *)*#%2. 35 35#3)E%$( 

$"%702%<#, "%7%&)*' -0, (% 35 *#,)4$< 4.)4,%E36.*"$< 37)&9C3<. T./ (. /.(.., B#3 

,%7&3639 /)4$# -0#' ,.7$&'#%#)/ &3:' +)7@(.+&.8*#)C.()205 +.,3)@)2 +)5)&)@%(38, 

+,32.@:35 " 20/3,%(3< #.+&)&<-32)8 35#3)E%$(0 2 ,.6(05 -%**.8(%5 &.@)23#)/),*")4) 

*#)"%, 6#) @./)(*#,3,$<# +%&.)(#)&)436.*"3. @%((0. (;06.2*"%9, 1989). L)*&.@(3. 

*23@.#.&'*#2$<# ) #)/, 6#) @%>. @&9 #%"35 ,0- "%" *%7%(, )-&%*#' )-3#%(39 ")#),)4) 2 ,."%5 

)4,%(3632%.#*9 35 (3>(3/ #.6.(3./, 2 *,%2(3#.&'() (.@%2(./ +,):&)/ 2)@),%7@.& /.>@$ 

!/$,)/ 3 *3-3,*"3/3 ,."%/3 (. +,.@*#%2&9& *$=.*#2.(()8 +,.4,%@0. J*#%#3, $,)2.(' 

@32.,4.(C33 /#G?J /.>@$ %/$,*"3/ Cyprinus haematopterus Temminck et Schlegel 3 

)-0"()2.((0/ Cyprinus carpio L. *%7%(%/3, (0(. 3/.<=3/3 :3,)") ,%7),2%((0. %,.%&0 

(#%" (%702%./08, .2,)+.8*")-@%&'(.2)*#)6(08 ,%7,02, (%-&<@%<=38*9 2) /()435 4,$++%5 

>32)#(05: I.,4, 1909; 1933; 1949; F.+#(.,, 1936), 2.*'/% *5)@.( * #./, 6#) (%-&<@%.#*9 

/.>@$ #$+),0&0/ 3 )*#,),0&0/ &.("%/3 — )")&) 2,4% (Gross et al., 2002). W#)# E%"# 

/)>() ,%**/%#,32%#' "%" *23@.#.&'*#2) +,3/.,() )@()4) 3 #)4) >. B2)&<C3)(()4) 2)7,%*#% 

B#35 +%, 23@)2, ,%7@.&32:35*9 2 (%6%&. +&.8*#)C.(%. A)7,%*# )-(%,$>.((05 2 2.,5(.8 

6%*#3 -%**.8(% N,#0:% (2 (%*#)9=.. 2,./9 2 B#)/ ,%8)(., "%" 3 2) 2*.8 ;3-3,3, *%7%(0 (. 

)-3#%<#) 3*")+%./05 )*#%#")2 *%7%(%, -&37")4) " %/$,*")/$, 2+)&(. *))#2.#*#2$.# 

$"%7%(()/$ +.,3)@$ 2,./.(3 — B)+&.8*#)C.( (;06.2*"%9, 1989).  

L)B#)/$ /0 @)+$*"%./, 6#) +,.)@)&.(3. ,.6(05 2)@),%7@.&)2 @&9 &.(")2 &3:' @.&) 

2,./.(3, 6#) (%4&9@() @./)(*#,3,$.# +,)C.** 7%*.&.(39 #$+),0&0/ &.(")/ ,." -%**.8(% 

\+)(*")4) /),9 (*/. (3>.). ;))#2.#*#2.((), /0 +,3@.,>32%./*9 @,$4)8 #)6"3 7,.(39, 

*)4&%*() ")#),)8 &.("3, @)*#34($2 #)8 *#%@33, (% ")#),)8 *#%&) 2)7/)>() 35 )#()*3#.&'() 

(.7%23*3/). *)*$=.*#2)2%(3. 2 )@()/ ,.6()/ -%**.8(., (.)@()",%#() +,)(3"%&3 2 %,.%&0 

@,$4 @,$4%. L,3 B#)/ $*+.:()*#' B#35 3(2%738 2 )*()2()/ /)4&% )+,.@.&9#'*9 &3:' 

"&3/%#36.*"3/3 3/3&3 -3)#36.*"3/3 5%,%"#.,3*#3"%/3 ()2)8 @&9 (35 #.,,3#),33. T)4@%, 

2+)&(. 2.,)9#(), 6#) 3*#),36.*"38 2)7,%*# 7)( *3/+%#,36.*")4) )-3#%(39 2 ;3-3,3 3 

-%**.8(. !/$,% (. )@3(%")2.     

;$@9 +) 4.(.#36.*"3/ @%((0/ (D*3()2 3 @,., 1990; D*3()2, 1993), 7)(% *3/+%#,33 2 

-%**.8(. !/$,% )-,%7)2%&%*' *,%2(3#.&'() (.@%2(). R%*#)#0 3 (%-),0 %&&.&.8 %&&)73/(05 

&)"$*)2 $ %/$,*"35 )*#,),0&05 &.(")2 6,.7206%8() *5)@(0 * #%")20/3 )*#,),0&05 &.(")2 

37 -%**.8(% 1.(0. A C.&)/, *)4&%*() @%((0/ !.F. D*3()2% (1993), $,)2.(' 4.(.#36.*"35 

)#&3638 /.>@$ 20-),"%/3 &.(")2 37 B#35 @2$5 ,.6(05 *3*#./ (@3*#%(C39 ?.9 — 0,010-

0,023, 2 *,.@(./ 0,018) *)*#%2&9.# &3:' 17% )# @3*#%(C38 /.>@$ )*#,),0&0/ 3 #$+),0&0/ 

&.(")/ (@3*#%(C39 ?.9 — 0,042-0,195, 2 *,.@(./ 0,103). L,3/.,() #%")8 >. $,)2.(' 
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)#&3638 (@3*#%(C39 ?.9 — 0,026) (%-&<@%.#*9 /.>@$ 20-),"%/3 #$+),0&)4) &.("% 37 

-%**.8(% D-3 3 !/$,% (D*3()2, 1993). L)B#)/$ /)>() +,.@+)&)>3#', 6#) )*#,),0&08 &.()" 

+,)(3" 2 -%**.8( !/$,% +,3/.,() 2 #) >. 2,./9, ")4@% #$+),0&08 &.()" @)*#34 -%**.8(% 

D-3 (D*3()2, 1993).  

N(%6. *"&%@02%.#*9 *3#$%C39 * +)+$&9C39/3 #$+),0&)4) &.("%, 37)&3,)2%((0/3 2 

-%**.8(. 1.(0. F.(.#36.*"3. @3*#%(C33 /.>@$ &.(*"3/3 3 %/$,*"3/3 (@3*#%(C39 ?.9 — 

0,061-0,062: D*3()2, 1993) #$+),0&0/3 &.("%/3 *)*#%2&9<# $>. )")&) 60% )# @3*#%(C38 

/.>@$ )*#,),0&0/ 3 #$+),0&0/ &.(")/ 3 +,3/.,() 2 2 * &3:(3/ ,%7% 20:. @3*#%(C38 

/.>@$ #$+),0&0/3 &.("%/3 37 -%**.8(% !/$,% 3 #$+),0&0/3 &.("%/3 37 -%**.8(% D-3. A 

*)*#%2. %&&.&.8, $*#%()2&.(()/ @&9 20-),)" #$+),0&)4) &.("% 37 -%**.8(% 1.(0, * 20*)")8 

6%*#)#)8 +,3*$#*#2$.# %&&.&' Sdh-2 (100), *2)8*#2.((08 ",)/. (35 #)&'") 20-),"%/ 

)*#,),0&)4) &.("% 37 -%**.8()2 ,." N,#0: (,. J%&'@>3, 3 )7. O%,"%")&') 3 P(3*.8 (,. 

;.&.(4% 3 )7. X,)&35%). A.,)9#(), 3/.(() +) B#)8 +,363(. 2 +.,2)8 +$-&3"%C33, 

+)*29=.(()8 3**&.@)2%(3< %&&)73/()8 37/.(632)*#3 &.(")2, 20-),"% #$+),0&)4) &.("% 37 

-%**.8(% ,. 1.(% @%>. )"%7%&%*' 2 )@()/ "&%*#.,. * 20-),"%/3 )*#,),0&)4) &.("% (,3*. 4 2: 

D*3()2 3 @,., 1990). A +)*&.@$<=./ 2*.-#%"3 -0& (%8@.( /%,".,(08 &)"$* (Pgi-2), 3 

20-),"3 &.(")2, "%" 3 )>3@%&)*', ,%7@.&3&3*' (% @2. 4,$++0 — )*#,),0&05 3 #$+),0&05 

&.(")2 (D*3()2, 1993). T./ (. /.(.., 3/.9 223@$ @)2)&'() *$=.*#2.((0. *$//%,(0. 

4.(.#36.*"3. )#&3639 #$+),0&05 &.(")2 37 -%**.8(% 1.(0, % #%">. +,3*$#*#23. 2 35 4.(()/ 

+$&. (.#3+36(05 @&9 @,$435 #$+),0&05 &.(")2 %&&.&.8, /)>() $#2.,>@%#', 6#) #$+),0&0. 

&.("3 2 A)*#)6()8 ;3-3,3 +)923&3*' (.*")&'") ,%(':., 6./ (%6%&3 ,%**.&9#'*9 (% 7%+%@ 

+)+$&9C33 #$+),0&)4) &.("%, @)*#34:3. 3 *)5,%(32:3.*9 2 -%**.8(. D-3. ?. 3*"&<6.(), 

6#) B#3 *.2.,(0. 4.)4,%E36.*"3. 37)&9#0 /)4$# -0#' )*#%#"%/3 -)&.. :3,)")4), *+&):()4) 

%,.%&%, ")#),08 #$+),0&08 &.()" 3/.& 2 A)*#)6()8 ;3-3,3 2 +&.8*#)C.(., 2 #.6.(3. 

")#),)4) C3"&0 +)5)&)@%(39-+)#.+&.(39 ,.7") *)",%#3&3 )-&%*#' .4) ,%*+,)*#,%(.(39 2 

B#)/ ,.43)(.. A B#)8 *2973 *&.@$.# $"%7%#' (% #), 6#) (37"38 $,)2.(' 4.#.,)734)#()*#3 $ 

#$+),0&)4) &.("% 2 *,%2(.(33 * )*#,),0&0/ (0,008 +,)#32 0,031: D*3()2, 1993) /)>.# -0#' 

3(#.,+,.#3,)2%( "%" *23@.#.&'*#2) (.@%2(.4) ,.7")4) *)",%=.(39 BEE."#32()8 

63*&.(()*#3 +)+$&9C38 #$+),0&)4) &.("%. J,)/. #)4), $ #$+),0&)4) &.("% 2 *,%2(.(33 * 

)*#,),0&0/ 7(%63#.&'() -)&':%9 6%*#' )#()*3#.&'()4) 4.(()4) ,%7())-,%739 +,35)@3#*9 

(% ,%7&3639 /.>@$ ,.6(0/3 -%**.8(%/3 (86,7% +,)#32 52,6%: D*3()2, 1993). ; $6.#)/ 

)+3*%((05 20:. ,%7&3638 %,.%&)2 &.(")2, (% (%: 274&9@, /)>() 4)2),3#' ) #)/, 6#) 

+&.8*#)C.()20. "&3/%#36.*"3. E&$"#$%C33 3 *)+$#*#2$<=3. 3/ E%"#),0 )"%7%&3 

@3EE.,.(C3,)2%((). 2)7@.8*#23. (% ,%*+,)*#,%(.(3. @2$5 23@)2 &.(")2. L,3 B#)/ 2 

)#():.(33 #$+),0&)4) &.("% @%((). 2)7@.8*#23. 3/.&) 2 )*()2()/ (.4%#32(08 BEE."#. 

 

 167 

J,)/. 4.(.#36.*"35, #$+),0&0. &.("3 37 -%**.8(% 1.(0 3/.<# 3 (.")#),0. 

/),E)&)436.*"3. )#&3639 (. #)&'") )# %/$,*"35, () 3 )# )-*"35 #$+),0&05 &.(")2. A)-

+.,205, )(3 )#&36%<#*9 E),/)8 ",0:.6()8 ")*#3 (operculum) (!&."*..2, 1985; !&."*..2, 

J3,3&&)2, 1985). A)-2#),05, #)&'") $ #$+),0&05 &.(")2 37 -%**.8(% 1.(0 )#*$#*#2$<# 

,9@0 6.,(05 +9#.( /.>@$ &$6%/3 *+3(()4) +&%2(3"%, *#%-3&'() +,)92&9<=35*9 $ 

#$+),0&05 &.(")2 2) 2*.5 )*#%&'(05 6%*#95 35 %,.%&%, (%63(%9 )# ,." J3#%9 3 ")(6%9 

-%**.8()/ D-3 (!&."*..2, 1985; !&."*..2, J3,3&&)2, 1985; Li, 1966; *)-*#2.((0. 

(%-&<@.(39). G)-%23/ #%">. " B#)/$ (37"). 63*&) +3&),36.*"35 +,3@%#")2 $ &.(*"35 

#$+),0&05 &.(")2 (2 *,.@(./ 82-83: !&."*..2, 1985; !&."*..2, J3,3&&)2, 1985), ")#),). $ 

(35 -)&.. *5)@() * #./, 6#) (%-&<@%.#*9 $ #$+),0&05 &.(")2 37 ,." +)-.,.>'9 \+)(*")4) 

/),9 3 2 J3#%. (#%-&. 17; Cheng et al., 1980; Li, 1966), (.>.&3 * #./, 6#) )-(%,$>.() $ 

%/$,*"35 #$+),0&05 &.(")2 ()-06() )")&) 100: !&."*..2, 1983; #%-&. 17 2 (%*#)9=.8 

,%-)#.). 

L.,.63*&.((0. )-*#)9#.&'*#2%, +) (%:./$ /(.(3<, @.&%<# (.2)7/)>(0/ 202.@.(3. 

+,.@")2)8 +)+$&9C33 )-*"35 #$+),0&05 &.(")2 (.+)*,.@*#2.(() )# &.(*"35 #$+),0&05 

&.(")2, "%" B#) @)+$*"%&3 ;. ;. !&."*..2 3 *)%2#),0 (1986) 2 35 *C.(%,33 

+)*&.@)2%#.&'()4) ,%**.&.(39 #$+),0&05 &.(")2 * <4)-2)*#)"% (% 7%+%@, )# )@()4) ,.6()4) 

-%**.8(% " @,$4)/$. ;"),.. 2*.4), ,%**.&.(3. #$+),0&)4) &.("% +) ,."%/ ;3-3,3 " 7%+%@$ 

)# -%**.8(% 1.(0 3 ,%**.&.(3. *)-*#2.(() +) -%**.8($ 1.(0 92&9<#*9 @2$/9 (.7%23*3/0/3 

*)-0#39/3.  

N*#),36.*"38 2)7,%*# 4.)4,%E36.*"35 37)&9#)2 #$+),0&)4) &.("% 2 ,."%5 -%**.8(% 

\+)(*")4) /),9 +,3/.,() #%")8 >., "%" 3 2)7,%*# 37)&3,)2%((05 +)+$&9C38 #$+),0&)4) 

&.("% 37 -%**.8(% 1.(0. !&&)73/(0. 4.(.#36.*"3. @3*#%(C33 /.>@$ +,3/),*"3/3 3 

%/$,*"3/3 (@3*#%(C39 ?.9 — 0,039-0,063: D*3()2, 1993) #$+),0&0/3 &.("%/3 *)*#%2&9<# 

)")&) 50% )# @3*#%(C38 /.>@$ )*#,),0&0/ 3 #$+),0&0/ &.(")/. L,3/.,() #%")8 >. 

$,)2.(' )#()*3#.&'(05 4.(.#36.*"35 )#&3638 )-(%,$>.( (%/3 2 ,.7$&'#%#. %(%&37% 

37/.(632)*#3 /#G?J &.(")2 (#%-&. 12). G3*#%(C33 /.>@$ 4%+&)#3+%/3 +,3/),*"35 3 

$**$,38*"35 (%/$,*"35) #$+),0&05 &.(")2 2%,'3,$<# 2 +,.@.&%5 0,5-1,1% (2 *,.@(./ — 

0,8%), 6#) *)*#%2&9.# )")&) 35% )# @3*#%(C38 /.>@$ 4%+)#3+%/3 )*#,),0&)4) 3 #$+),0&)4) 

&.(")2 (2,3% 2 *,.@(./). D- )#()*3#.&'()8 @,.2()*#3 +,3/),*"35 37)&9#)2 #$+),0&)4) 

&.("% *23@.#.&'*#2$.# E%"# )-(%,$>.(39 $ (35 * 20*)")8 6%*#)#)8 %&&.&9 Pgi-2 (100), 

E3"*3,)2%(()4) 3&3 -&37")4) " E3"*%C33 2 20-),"%5 )*#,),0&)4) &.("%. Y #$+),0&)4) 

&.("% 37 @,$435 ,.43)()2, "%" +,%23&), +,.)-&%@%.# @,$4)8 %&&.&'(08 2%,3%(# B#)4) &)"$*% 

(D*3()2, 1993).  



 

 168 

A )-=35 6.,#%5 +,)C.** 7%*.&.(39 &.("%/3 ,." L,3/),'9 /)>.# -0#' 

,.")(*#,$3,)2%(, 3*5)@9 37 )C.()" 4.(.#36.*"35 @3*#%(C38 3 +),9@"% 2.#2&.(39 

*)4&%*)2%(()4) @.,.2% 4%+&)#3+)2 /#G?J (#%-&. 12, ,3*. 15--). G)+$*"%9, 6#) 

+)*&.@)2%#.&'()*#' 2.#2&.(39 6.#0,.5 4,$++ 4%+&)#3+)2 #$+),0&)4) &.("% (% NJ-@.,.2. 

(*/. ,3*. 15) +)&()*#'< )#,%>%.# +)*&.@)2%#.&'()*#' @32.,4.(C33 +)+$&9C38, /)>() 

$#2.,>@%#', 6#) #$+),0&0. &.("3 7%*.&3&3 ,."3 +)-.,.>'9 2 @2. *#%@33: (% +.,2)/ B#%+. 37 

-%**.8(% Y**$,3 &.("3 +,)(3"&3 2 ,."3 2)*#)6()4) *"&)(% ;35)#B-!&3(9 (4%+&)#3+ T!1); 

(% 2#),)/, 6.,.7 (.")#),). 2,./9, 37 -%**.8(% Y**$,3 +,)37):&3 @2% (.7%23*3/05 2*.&.(39 

2 ,."3 7%&32% L.#,% A.&3")4) (4%+&)#3+ T!3) 3 -%**.8( ,. J3.2"% (4%+&)#3+ T!2), 

*))#2.#*#2.((). P*&3 $*#%()23#' -)&.. ")(*.,2%#32(08 $,)2.(' 7(%63/)*#3, (%+,3/.,, 

*63#%#' /)()E3&.#36()8 4,$++$ #)&'") 2 #)/ *&$6%., .*&3 )(% 2)7(3"%&% 2 -)&.. 6./ 70% 

C3"&)2 -$#*#,B+%, #) *&.@$.# +,3(9#' 2%,3%(# +,%"#36.*"3 )@()/)/.(#()4) 2*.&.(3. 

#$+),0&)4) &.("% 2 ,%7(0. ,.6(0. *3*#./0 -%**.8(% \+)(*")4) /),9.  

D*)-) +)@6.,"(./, 6#) 2 B#)8 6%*#3 %,.%&% #$+),0&08 &.()" 3/..# +,.,023*#). 

,%*+,)*#,%(.(3. (37 @,$435 +,.*()2)@(05 23@)2 &)*)*.205 ,0- /)7%36(08, 6%*#'< 

*)2+%@%<=38, 5%,%"#., ,%*+,)*#,%(.(39 +) ,."%/ +)-.,.>'9 \+)(*")4) /),9 3/.<# 

5%,3$*0 ,)@% Thymallus: S.@'"), 2001). Q@.*' )( (%8@.( &3:' (% (.")#),05 $6%*#"%5 

+)-.,.>'9 (* *.2.,% (% <4): (1) ,."3 ;%/%,4%, P@3("%, A.(<")2"%; (2) ,."3 O%"*3/)2"%, 

A.&3"%9 J./%, T%.>(%9 3 ;.,.-,9("%; (3) ,."3 H$@(%9, G>343#)2"% 3 !22%"$/)2"% 3 (4) ,. 

J3.2"% 3 ,."3 7%&32% L.#,% A.&3")4) (S.@'"), 2001). O)7%36(08 5%,%"#., ,%*+,)*#,%(.(39 

&.(")2 +) +)-.,.>'< L,3/),'9 (.")#),0. %2#),0 (P,/)&.("), 1989, 1992; L%,+$,%, 1989) 

)-K9*(9<# #./, 6#) 2 "%>@08 37 B#35 $6%*#")2 &.("3, #%" >. "%" 3 @,$43. +,.*()2)@(0. 

,0-0, +,)(3"%&3 2) 2,./9 *$=.*#2)2%(39 ,.6(05 +.,.52%#)2, ")4@% 2.,5)2'9 ,." -%**.8(% 

Y**$,3 7%52%#02%&3*' -)&.. %4,.**32(0/3, 2*&.@*#23. %**3/.#,36()4) *#,).(39 5,.-#% 

;35)#B-!&3(' (*/. (3>.), ,."%/3, 2+%@%<=3/3 2 \+)(*"). /),.. ;&.@0 *$=.*#2)2%(39 2 

+,):&)/ +)@)-(05 92&.(38 )-(%,$>.(0 2) /()435 $6%*#"%5 B#)4) 5,.-#% (U$@9")2 3 @,., 

1972). L) (%:./$ /(.(3<, 63*&) (.7%23*3/05 2*.&.(38 6.,.7 +.,.52%#0 2.,5)238 ,." 

(.)-97%#.&'() @)&>() -0&) -0#' 2.&3"). N/.<#*9 *2.@.(39 ) #)/, 6#) &.("3 *+)*)-(0 

+.,.()*3#' *)&)()2%#$< 2)@$ (13(@-.,4, G$&'".8#, 1929; !&."*..2, G$@(3", 1989; 

*)-*#2.((0. @%((0.). L)B#)/$ 2 -&37&.>%=3. ,."3 )(3 /)4&3 ,%**.&9#'*9 3 6.,.7 

)+,.*(.((0. $6%*#"3 /),9, (%+,3/.,, 2) 2,./9 /)=(05 #%8E$()2, )-06(05 @&9 B#)4) 

,.43)(%, 3&3 2) 2,./9 +&.8*#)C.()205 ,.4,.**38 $,)2(9 /),9, #./ -)&.., 6#) \+)(*"). /),. 

#)4@% +,.2,%=%&)*' 2 +)&$7%/"($#08 2)@)./ (U$@9")2 3 @,., 1972). D-(%,$>.(3. )@()4) 3 

#)4) >. 4%+&)#3+% T!1 2 4.)4,%E36.*"3 @%&.") @,$4 )# @,$4% )#*#)9=35 ,."%5 P@3("%, 

A.(<")2"%, O%"*3/)2"% 3 A%*3&'")2"%, /.>@$ ")#),0/3 2) /()435 ,."%5 &.()" 
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)#*$#*#2$.#, ,%2() "%" 3 (%&363. #)&'") $ &.(")2 37 ,." *.2.,()4) (,,. ;%/%,4%, P@3("% 3 

A.(<")2"%) 3 C.(#,%&'()4) (,,. T%.>(%9 3 ;.,.-,9("%) +)-.,.>'9 L,3/),'9 

E3"*3,)2%(()4) %&&.&9 Ldh-1(75) (D*3()2 3 @,., 1990; D*3()2, 1993), (%2)@3# (% /0*&' ) 

#)/, 6#) +) *2).8 +,)#9>.(()*#3 /%*:#%-0 +)@)-()4) ,%**.&.(39 /)4&3 -0#' @)2)&'() 

7(%63#.&'(0/3. A +)*&.@$<=./ /)7%36(08 5%,%"#., ,%*+,.@.&.(39 /)4 +)923#'*9 2 

,.7$&'#%#. 20/3,%(39 +)+$&9C38 &.(")2 2 )#@.&'(05 ,.6(05 -%**.8(%5. N@.(#36()*#' >. 

2%,3%(#)2 /#G?J $ #$+),0&05 &.(")2 37 37)&3,)2%((05 2 (%*#)9=.. 2,./9 ,." -%**.8(% 

7%&32% L.#,% A.&3")4) (. 20702%.# $@32&.(39, +)*")&'"$ +)"%7%(), 6#) 2 

+)7@(.+&.8*#)C.()2). 2,./9, 2 +.,3)@0 ,.4,.**38 $,)2(9 /),9 B#3 ,."3 *)*#%2&9&3 .@3($< 

,.6($< *.#' (O%,")2, 1983). 

D#*$#*#23. "%"35 -0 #) (3 -0&) *,%2(3#.&'(05 4.(.#36.*"35 @%((05 +) #$+),0&)/$ 

&.("$ 37 ,." -%**.8(% D5)#*")4) /),9 (,,. Y@%, T$4$,, )-2 I)&':)8 S%(#%,) 3&3 *.2.,)-

7%+%@()8 6%*#3 )-2% ;%5%&3( 7%#,$@(9.# ,.")(*#,$"C3< 7%*.&.(39 B#35 6%*#.8 %,.%&%. 

D#/.#3/ &3:', 6#) /),E)&)436.*"3 *%5%&3(*"3. #$+),0&0. &.("3 2.*'/% -&37"3 " 

%/$,*"3/, 3 B#), +) 2*.8 23@3/)*#3, *23@.#.&'*#2$.# .*&3 (. )- )#*$#*#233 35 *#,)4)8 

4.)4,%E36.*")8 37)&9C33, #) )- 35 *,%2(3#.&'() (.@%2(.8 @32.,4.(C33 (!&."*..2, G$@(3", 

1989). A #)8 >. ,%-)#. +)"%7%(), 6#) #$+),0&08 &.()" 37 ,. Y@%, 2)7/)>(), -)&.. @,.2(38 

4.)4,%E36.*"38 37)&9# 2 *,%2(.(33 * *%5%&3(*"3/ 37)&9#)/, () -)&.. /)&)@)8 

)#()*3#.&'() +,3/),*"35 &.(")2. 

A *2)< )6.,.@', +) @%((0/ !.F. D*3()2% 3 *)%2#),)2 (D*3()2 3 @,., 1990; D*3()2, 

1993), 2($#,3 )*#,),0&)4) &.("% /)>() 20@.&3#' @2. 4,$++3,)2"3. D@($ *)*#%2&9<# &.("3 

37 -%**.8(% N,#0:% (D-3) 3 P(3*.9, % @,$4$< — &.("3 37 ,." A)*#)6()8 ;3-3,3 (,,. 1.(%, 

\(% 3 (% 2)*#)" @) ,. J)&0/%). J +)*&.@(.8 +,3/0"%<# )*#,),0&0. &.("3 37 -%**.8(% 

!/$,%. Y,)2.(' 4.(.#36.*")8 @32.,4.(C33 /.>@$ B#3/3 4,$++3,)2"%/3 *,%2(3#.&'() 20*)" 

(@3*#%(C39 ?.9 — 0,040-0,097, 2 *,.@(./ 0,075) 3 *)*#%2&9.# +,3/.,() 73% )# @3*#%(C38 

/.>@$ )*#,),0&0/ 3 #$+),0&0/ &.(")/ (D*3()2, 1993: #%-&. 3). A *2973 * B#3/ /)>() 

*@.&%#' 202)@ ) #)/, 6#) E),/3,)2%(3. *)2,./.(()4) %,.%&% )*#,),0&)4) &.("% +,)5)@3&) 

2 @2% B#%+%. ?% ,%((./ B#%+., 6.,.7 (.")#),). 2,./9 +)*&. )#@.&.(39 +,.@")2)8 &3(33 

#$+),0&)4) &.("%, ,%7@.&3&3*' «7%+%@(%9» 3 «2)*#)6(%9» 4,$++3,)2"3 )*#,),0&)4) &.("%. 

?% 2#),)/ — )*#,),0&08 &.()" «2)*#)6()8» 4,$++3,)2"3 2*.&3&*9 2 -%**.8( !/$,%. 

L)*&.@(.. *)-0#3., 2.,)9#(), +,)37):&) *,%2(3#.&'() (.@%2() 3 -0&) *297%() * 

+&.8*#)C.()20/3 +)5)&)@%(39/3, ")4@% %,.%&0 &.(")2 */.=%&3*' (% <4. T)4@% >., +) 2*.8 

23@3/)*#3, 3 #$+),0&08 &.()" +,)(3" 2 -%**.8(0 ,." U$%(5B 3 \(C70. I&37"3. )C.("3 

%&&)73/(05 4.(.#36.*"35 @3*#%(C38 /.>@$ #$+),0&0/ &.(")/ 37 1.(0 3 !/$,%, * )@()8 

*#),)(0, 3 )*#,),0&0/ &.(")/ 37 «7%+%@()8» 3 «2)*#)6()8» 4,$++3,)2)" (2 *,.@(./ — 
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0,062 3 0,075, *))#2.#*#2.(()), * @,$4)8, 92&9<#*9 .=. )@(3/ *23@.#.&'*#2)/ -)&':.8 

)#()*3#.&'()8 @,.2()*#3 7)(0 *3/+%#,33 2 -%**.8(. ,. 1.(% 2 *,%2(.(33 * 2)7,%*#)/ 7)(0 

*3/+%#,33 2 -%**.8(. !/$,%, % #%">. 2)7,%*#)/ *$=.*#2)2%2:.8 2 +,):&)/ 7)(0 

*3/+%#,36.*")4) )-3#%(39 @2$5 23@)2 &.(")2 2 -%**.8(. P(3*.9 3 D-3. 

;$=.*#2$.# #)6"% 7,.(39 (!&."*..2 3 @,., 1986), $#2.,>@%<=%9, 6#) 5%,%"#., 

/),E)&)436.*")8 @3EE.,.(C3%C33 #$+),0&)4) 3 )*#,),0&)4) &.("% 2 2)@)./%5 ;3-3,3 3 

G%&'(.4) A)*#)"% (2"&<6%9 #.,,3#),3< L,3/),'9) *&)>3&*9 2 ,.7$&'#%#. B")&)436.*")4) 

3/3&3 ,.+,)@$"#32()4) */.=.(39, 2)7(3":.4) +,3 27%3/)@.8*#233 B#35 23@)2 2 7)(%5 

*3/+%#,36.*")4) )-3#%(39 (*/. ,%7@.& 1.2). L,)2.@.((08 %(%&37 37/.(632)*#3 /#G?J 

&.(")2 37 ,." L,3/),'9 +)"%702%.#, 6#) B#)# $6%*#)" %,.%&% ,)@% )"%702%.#*9 @)*#%#)6() 

$@)-.( @&9 20+)&(.(39 +,)2.,"3 +,.@+)&%4%./)4) (!&."*..2 3 @,., 1986) */.=.(39 

+,37(%")2 $ &.(")2. ;)4&%*() ,%**/%#,32%./)8 43+)#.7., +)*&. #)4), "%" #$+),0&08 &.()" 

7%(9& B#$ #.,,3#),3<, +,)(3"()2.(3. 2 -%**.8( Y**$,3 )*#,),0&)4) &.("% @)&>() -0&) 

*#3/$&3,)2%#' 35 /),E)&)436.*"$< @32.,4.(C3<, 2 )*()2. ")#),)8 /)4&3 &.>%#' 

B")&)436.*"3. (")("$,.(#(0.) 3&3 ,.+,)@$"#32(0. 27%3/)@.8*#239 /.>@$ 23@%/3 &.(")2. 

L)+$&9C33 #$+),0&)4) &.("% 37 ,." +)-.,.>'9 L,3/),'9, 37)&3,)2%((0. )# -%**.8(% 

Y**$,3 4),(0/3 *3*#./%/3 ;35)#B-!&3(9 3&3 +&%#))-,%7(0/3 2)720:.(()*#9/3, +) B#)8 

&)43". @)&>(0 -0&3 *)5,%(3#' +,.@")20. (3*5)@(0.) *)*#)9(39 /),E)&)436.*"35 

+,37(%")2, ")#),0. -0&3 +,3*$=3 #$+),0&)/$ &.("$ 2 -%**.8(. Y**$,3 @) #)4), "%" 

+,)37):&) +,.@+)&%4%./). B#)8 43+)#.7)8 */.=.(3. +,37(%")2. N7 +)&$6.((05 (%/3 

@%((05 *&.@$.#, 6#) 2 ,)&3 *2).)-,%7()4) «")(#,)&9» 3*5)@()4) *)*#)9(39 

/),E)&)436.*"35 5%,%"#.,3*#3" #$+),0&)4) &.("% 37 -%**.8(% Y**$,3 20*#$+%.# (. )@(%, % 

C.&05 #,3 *%/)*#)9#.&'(0. 4,$++3,)2"3 — 2)*#)6()- 3 <>()+,3/),*"%9 4,$++3,)2"3 

+)+$&9C38 #$+),0&)4) &.("%, % #%">. 35 )#@.&'(%9 +)+$&9C39 37 -%**.8(% ,. J3.2"%, 

3/.<=%9 +,3/.,() #%")8 >. ,%(4.  

;%/ #.,/3( «*/.=.(3. +,37(%")2» (character displacement) -0& +,.@&)>.( A. 

I,%$()/ 3 W. A3&*)()/ (Brown, Wilson, 1956) @&9 )-)7(%6.(39 «*3#$%C33, +,3 ")#),)8, 

")4@% @2% 23@% +.,.",02%<#*9 4.)4,%E36.*"3, ,%7&3639 /.>@$ (3/3 $*3&.(0 2 7)(. 

*3/+%#,33 3 )*&%-&.(0 3&3 +)&()*#'< )#*$#*#2$<# 2 6%*#3 35 ,%*+,)*#,%(.(39 2(. B#)8 

7)(0». L,37(%"3 /)4$# -0#' &<-0/3 — /),E)&)436.*"3/3, B")&)436.*"3/3, 

+)2.@.(6.*"3/3 3&3 E373)&)436.*"3/3. J%" )#/.6%<# B#3 %2#),0, */.=.(3. +,37(%")2 

/)>.# -0#' ,.7$&'#%#)/ 2#),36()4) ")(#%"#% (.@%2() ,%7@.&32:35*9 23@)2. L,3 2*#,.6. 

@2$5 #%"35 +)+$&9C38 )(3 /)4$# 27%3/)@.8*#2)2%#' 6.,.7 $*3&.(3. ,.+,)@$"#32(05 

-%,'.,)2 3/3&3 B")&)436.*")4) */.=.(39 #%", 6#) -$@$# 2*. @%&.. 3 @%&.. @32.,43,)2%#' 

@,$4 )# @,$4% 2 )-&%*#3 *)2/.*#()4) )-3#%(39. A2)@9 ()208 #.,/3(, A. I,%$( 3 W. A3&*)( 
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+,.*&.@)2%&3 +,%"#36.*"$< C.&' — 7%)*#,3#' 2(3/%(3. *3*#./%#3")2 (% #)/, 6#) *#.+.(' 

/),E)&)436.*"35 )#&3638 /.>@$ *3/+%#,36.*"3/3 23@%/3 (. /)>.# -0#' 3*+)&'7)2%(% 2 

"%6.*#2. *#%(@%,#% @&9 ,.:.(39 2)+,)*% ) *#%#$*. ,)@*#2.((05 %&&)+%#,36.*"35 +)+$&9C38.  

?.*")&'") +)7@(.. +,3:&) 6.#"). )*)7(%(3. #)4), 6#) (. 2*. *&$6%3 5),):) 

20,%>.((05 )#&3638 2 7)(. *3/+%#,33 3 35 )*&%-&.(39 +,3 *,%2(.(33 %&&)+%#,36.*"35 

+)+$&9C38 /)4$# #,%"#)2%#'*9 "%" *&.@*#23. 27%3/)@.8*#238 /.>@$ 23@%/3 2 7)(%5 

2#),36()4) ")(#%"#%. L)B#)/$ )+,.@.&.(3. #.,/3(% «*/.=.(3. +,37(%")2» -0&) 

")(",.#373,)2%() — «B#) +,)C.**, +,3 ")#),)/ *)*#)9(3. /),E)&)436.*")4) +,37(%"% $ 

"%")4)-&3-) 23@% 37/.(9.#*9 +)@ 2)7@.8*#23./ .*#.*#2.(()4) )#-),%, 2)7(3"%<=.4) 37-7% 

+,3*$#*#239 2 #.5 >. $*&)2395 *,.@0 )@()4) 3&3 -)&.. 23@)2, *5)@(05 * (3/ B")&)436.*"3 

3/3&3 ,.+,)@$"#32()» (Grant, 1972: 44). 

;))#2.#*#2.((), -0&3 ,%7,%-)#%(0 ",3#.,33 @&9 "&%**3E3C3,)2%(39 "%")4)-&3-) 

*&$6%9 $*3&.(39 /),E)&)436.*"35 ,%7&3638 /.>@$ -&37"3/3 23@%/3 2 7)(. *3/+%#,33, "%" 

,.7$&'#%#% */.=.(39 +,37(%")2 (Grant, 1972; Arthur, 1982). ?%+,3/.,, 2 )#():.(33 

B")&)436.*"3 )-$*&)2&.(()4) */.=.(39 +,37(%")2, )(3, *,.@3 +,)635, 2"&<6%<# 2 *.-9 

*&.@$<=3. +)&)>.(39:  

1) /),E)&)436.*"3. )#&3639 B#35 23@)2 @)&>(0 )#,%>%#' 35 ,%7&3639 2 3*+)&'7)2%(33 

"%")4)-&3-) ,.*$,*%; 

2) B#3 )#&3639 @)&>(0 -0#' (%*&.@*#2.(() 7%",.+&.((0/3 (@)&>(0 3/.#' 

4.(.#36.*"$< )*()2$); 

3) )-&%*#3 *3/+%#,36.*")4) 3 %&&)+%#,36.*")4) )-3#%(39 (. @)&>(0 7(%63#.&'() 

)#&36%#'*9 2 (%-),. +3=3, "&3/%#. 3 @,$435 *,.@)205 ")/+)(.(#%5, ")#),0. /)4$# 

2&39#' (% /),E)&)436.*"3. 5%,%"#.,3*#3"3 *,%2(32%./05 23@)2; #..., )(3 @)&>(0 

-0#' B")&)436.*"3 *5)@(0/3 #%", 6#) +,3(C3+3%&'(). )#&363. /.>@$ (3/3 @)&>() 

7%"&<6%#'*9 &3:' 2 +,3*$#*#233 3&3 )#*$#*#233 ")("$,3,$<=.4) 23@%; 

4) *&$6%8()*#' @)&>(% -0#' 3*"&<6.(% "%" )-K9*(.(3. 5%,%"#.,% /),E)&)436.*"35 

)#&3638 *,%2(32%./05 +)+$&9C38; 

5) $*3&.(3. /),E)&)436.*"35 )#&3638 /.>@$ *3/+%#,36.*"3/3 23@%/3 @)&>() -0#' 

,.7$&'#%#)/ B2)&<C3)((05 +,.)-,%7)2%(38, % (. +,)*#) *&.@*#23./ (.*+)*)-()*#3 

*5)@(05 23@)2 " *)*$=.*#2)2%(3< ((%+,3/.,, 37-7% ")("$,.(#()4) 3*"&<6.(39 3&3 

43-,3@37%C33); 

6) @)&>() -0#' +)"%7%(), 6#) /.>@$ /),E)&)436.*"3 *5)@(0/3 )*)-9/3 ,%7(05 23@)2 

@.8*#23#.&'() +,)3*5)@3# ")("$,.(C39 7% "%")8-&3-) ,.*$,*. 
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!(%&)436(0/ )-,%7)/ /)>() *E),/$&3,)2%#' 3 ",3#.,33 @&9 #.*#3,)2%(39 

+)#.(C3%&'(05 *&$6%.2 ,.+,)@$"#32()4) */.=.(39 +,37(%")2 ($*3&.(39 ,.+,)@$"#32(05 

-%,'.,)2).  

L,3 ,%**/)#,.(33 * B#35 +)73C38 *3#$%C33 * &.("%/3 2 2)@)#)"%5 L,3/),'9 

*#%()23#*9 )6.23@(0/, 6#) #,.#38 ",3#.,38 2 @%(()/ *&$6%. (. 20+)&(9.#*9. 

A *3&$ E373")-4.)4,%E36.*"35 )*)-.(()*#.8 @%(()4) ,.43)(% 3 3*#),36.*"35 +,363( 

$*&)239 )-3#%(39 &.(")2 2 ,%7(05 .4) 6%*#95 *$=.*#2.(() ,%7&36%<#*9. T%", 2 C.&)/, +,3 

,%2.(*#2. )#()*3#.&'(05 20*)# 2)@)*-),)2, ,."3 2)*#)6()4) *"&)(% 5,.-#% ;35)#B-!&3(' 

3/.<# 2) /()4) ,%7 /.(':$< @&3($ (*%/) (%72%(3. ;35)#B-!&3(' 2 +.,.2)@. 72$63# "%" 

U,.-.# @&3((05 7%+%@(05 ,."). G(3=% ,.6(05 @)&3( 7%+%@()4) *"&)(% ,%*+)&)>.(0 (% 150-

200 / 20:., 6./ @)&3(0 2)*#)6()4) *"&)(%, % (% #.5 $6%*#"%5 ,.", 4@. )-3#%<# &.("3 — (% 

200-400 /. ;))#2.#*#2.((), ",$#37(% *"&)()2, )-,%=.((05 " 2)*#)"$, *)*#%2&9.# @) 25-300, % 

",$#37(% *"&)()2 7%+%@()8 B"*+)73C33 — #)&'") @) 8-120. A *2973 * B#3/, +,)@)&'(0. 

$"&)(0 ,.", #."$=35 (% 2)*#)", 2 1,5-2 ,%7% +,.20:%<# #%")20. ,." 7%+%@()4) (%+,%2&.(39, 

#.6.(3. 2 B#35 ,."%5 — -0*#,)., % ,$*&) — +),)>3*#).. J,)/. #)4), ,."3 2)*#)6()4) 

+)-.,.>'9 L,3/),'9 )#&36%<#*9 )# ,.", @,.(3,$<=35 7%+%@(08 *"&)( ;35)#B-!&3(9, 

+,.)-&%@%(3./ +)+.,.6(05 $6%*#")2 @)&3( (%@ +,)@)&'(0/3, @)&3(0 7@.*' )-06() $7"3. 3 

&3:' 2 +,3$*#'.205 ,%8)(%5 (%-&<@%.#*9 35 ,.7"). ,%*:3,.(3.. J%" *&.@*#23., 

5%,%"#.,(0. @&9 -%**.8(% Y**$,3 /()4)63*&.((0. +,)#)"3 * 7%/.@&.((0/ #.6.(3./, 

*#%,3C0, 7%&320, )#:($,)2%2:3.*9 )7.,% 3 @,$43. +.,3E.,36.*"3. *#%C33 2 B#35 ,."%5 

2*#,.6%<#*9 4),%7@) ,.>., 3 *+."#, /.*#))-3#%(38 &.(")2, "%" +,%23&), )4,%(3632%.#*9 

,$*&)2)8 6%*#'< ,." 3 35 ",$+(05 +,3#)")2 (9/0 +)*&. +.,."%#)2, 7%#9>(0. +.,."%#0, 

+&.*0 3 #. +.).  

;)*#%2 +,.*()2)@()8 35#3)E%$(0 ,." -%**.8(% \+)(*")4) /),9 *,%2(3#.&'() -.@.(, 

% ,%*+,.@.&.(3. ,9@% 23@)2 (&.E$% Lefua costata, =3+)2"% 1<#.,% Cobitis lutheri, #$+),0&08 

&.()", 5%,3$*0 Thymallus sp. 1 3 Thymallus sp. 2) +) 2)@)#)"%/ B#)8 6%*#3 L,3/),'9 

/)7%36() (S.@'"), 2001). L)@)-(08 5%,%"#., ,%*+,.@.&.(39 B#35 23@)2 — )-3#%#.&.8 

*,.@(.4) 3 (3>(.4) #.6.(39 ,." (&.E$% 3 =3+)2"3 1<#.,%) 2 2)@)./%5 +)-.,.>'9 L,3/),'9, 

(% (%: 274&9@, *23@.#.&'*#2$.# ) #)/, 6#) /()43. 23@0 *,.@(.4) 3 (3>(.4) #.6.(39 ,.", 

*)5,%(32:3.*9 2 (%*#)9=.. 2,./9 #)&'") 2 -%**.8(%5 ",$+(05 ,." 7%&32% L.#,% A.&3")4), 2 

+,):&)/ -0&3 ,%*+,)*#,%(.(0 +) 2*./$ +)-.,.>'< L,3/),'9. A.,)9#(), >.*#"3. $*&)239 

+&.8*#)C.()2)4) +.,3)@% +,32.&3 " 35 20/3,%(3< 2 -)&':3(*#2. 2)@)./)2 B#)4) ,.43)(%. 

D #)/, (%*")&'") *$,)20 -0&3 B#3 $*&)239, /)>() *$@3#' +) #)/$, 6#) B#% /)7%36()*#' 

+,)923&%*' 3 2 ,%*+,)*#,%(.(33 ,.)E3&'(05 23@)2 – &.(")2 3 5%,3$*)2.  
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N5#3)E%$(% ,." 7%&32% L.#,% A.&3")4) (.*")&'") -)&.. ,%7())-,%7(%9 7% *6.# 

(%&3639 (% B#)/ $6%*#". +)-.,.>'9 @)2)&'() ",$+()8 ,."3 (H%7@)&'(%9), 3/.<=.8 @)2)&'() 

7(%63#.&'(0. $6%*#"3 *,.@(.4) 3 (3>(.4) #.6.(39. T./ (. /.(.., 2 -)&':3(*#2. *2)./ B#3 

,."3 92&9<#*9 &3:' )#*.6.((0/3, 2*&.@*#23. +)*#.+.(()4) +)4,$>.(39 7./()8 "),0 

(U$@9")2 3 @,., 1972; O%,")2, 1983), 2.,5)2'9/3 +,3#)")2 @2$5, *$=.*#2)2%2:35 2 

+,):&)/, ",$+(05 ,.6(05 *3*#./ — +%&.)-!,#./)2"3 (,."3 Y**$,38*")4) 7%&32%) 3 +%&.)-

H%7@)&'()8 (,."3 !/$,*")4) 7%&32%).  

Y63#02%9 5%,%"#.,3*#3"3 2)@)#)")2 -%**.8(% \+)(*")4) /),9, *+.C3E36.*"$< 

E),/$ 4)&)20 $ #$+),0&)4) &.("% 37 B#)4) ,%8)(% L,3/),'9 /)>() (%+,9/$< *297%#' * 

$*&)239/3 35 )-3#%(39. L,3)*#,.(()., ")(36.*"). ,0&), (37"38 6.,.+, 2)7/)>(), 92&9.#*9 

43@,)@3(%/36.*"3 204)@(0/ 2 B#35 ,."%5, 2 ")#),05 )*()2(0/3 /.*#))-3#%(39/3 @&9 

#$+),0&)4) &.("% 92&9<#*9 /.&")2)@(0. +&.*0 3 +,)#9>.((0. +.,."%#0. J%" 3 +) E),/. 

4)&)20, #$+),0&08 &.()" 37 ,." *.2.,()4) 3 C.(#,%&'()4) +)-.,.>'9 L,3/),'9 +) 63*&$ 

>%-.,(05 #063()" )"%702%.#*9 -&3>. " )*#,),0&)/$ &.("$, 6./ #$+),0&08 &.()" 37 

-%**.8(% Y**$,3 (!/$,%). 1.("3 37 B#)4) ,%8)(%, ",)/. #)4), 3/.<# (%3-)&.. @&3(($< 

*,.@3 )*#%&'(05 +)+$&9C38 #$+),0&)4) &.("% B#/)3@%&'($< 6%*#' 6.,.+% (*/. 7(%6.(39 

3(@."*% EthL 2 #%-&. 19-20). L) 2*.8 23@3/)*#3, B#) $"%702%.# (% #), 6#) +,.3/$=.*#2.((0/ 

*+)*)-)/ 35 +3#%(39 92&9.#*9 #)#, ")#),08 3*+)&'7$<# )*#,),0&0. &.("3 (*-), /.&"35 

+3=.205 )-K."#)2 *) @(% 2)@)#)")2). G)-%23/, 6#) 2 )@()8 37 4,$++3,)2)" #$+),0&)4) 

&.("% 37 ,." +)-.,.>'9 L,3/),'9 (2 +)+$&9C33 37 -%**.8(% ,. J3.2"%) +,)37):&) 

$/.(':.(3. ,%7/.,)2 6.&<*#.8, 6#) *23@.#.&'*#2$.# ) *$=.*#2)2%(33 "%")4)-#) *,.@)2)4) 

E%"#),%, 2072%2:.4) )#-), (% */.=.(3. +.,.63*&.((05 /),E)&)436.*"35 5%,%"#.,3*#3" $ 

&.("% 37 ,." +)-.,.>'9 L,3/),'9 2 *#),)($ )*#,),0&)4) &.("%. N(#.,.*(), 6#), 2 )#&363. 

)# #$+),0&)4) &.("% 37 ,." *.2.,()4) 3 C.(#,%&'()4) +)-.,.>'9 L,3/),'9, 63*&) >%-.,(05 

#063()" $ #$+),0&)4) &.("% 37 ,." -%**.8(% 7%&32% L.#,% A.&3")4) +)6#3 #%"). >., "%" $ 

#$+),0&)4) &.("% 37 ,." -%**.8(% ,. Y**$,3. H%(.. (*/. #%-&. 23), 3*5)@9 37 +,3(C3+% 

/3(3/37%C33 63*&% 2)7/)>(05 B2)&<C3)((05 37/.(.(38, (37"). 63*&) >%-.,(05 #063()" 

$ #$+),0&)4) &.("% -0&) ,%**/)#,.() "%" +,)@23($#08 +,37(%". D@(%"), 2+)&(. 2.,)9#(), 

6#) B#) (. #%", 3, (%)-),)#, +)20:.((). 63*&) >%-.,(05 #063()" $ #$+),0&)4) &.("% 37 

*.2.,()4) 3 C.(#,%&'()4) +)-.,.>'9 L,3/),'9 /)>.# -0#' «()2)+,3)-,.#.(3./». Q%/.#3/, 

6#) (3 2 )@()8 37 )*#%&'(05 6%*#.8 %,.%&% #%"35 *,%2(3#.&'() 20*)"35 7(%6.(38 63*&% 

>%-.,(05 #063()" $ #$+),0&)4) &.("% (. )-(%,$>.(). 

J%" @./)(*#,3,$<# ,.7$&'#%#0 (%*#)9=.4) 3**&.@)2%(39, 2 L,3/),'. 2($#,323@)2%9 

*#,$"#$,% #$+),0&)4) &.("%, )C.(32%./%9 +) 2(.:(./),E)&)436.*"3/ 3 )*#.)&)436.*"3/ 

+,37(%"%/, 5),):) *))#2.#*#2$.# #%")2)8, +)&$6.(()8 3*5)@9 37 %(%&37% 4.(.#36.*"35 
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@%((05. I)&.. #)4), 4.)4,%E36.*"). ,%*+,)*#,%(.(3. 2092&.((05 (%@+)+$&9C3)((05 

4,$++3,)2)" $ #$+),0&)4) &.("% @)2)&'() #)6() +)2#),9.# *5./$ 7))4.)4,%E36.*")4) 

,%8)(3,)2%(39 #.,,3#),33 L,3/),'9. Y**$,38*"%9 4,$++3,)2"% ,%*+,)*#,%(.(% 2 +,.@.&%5 

!/$,*")8 +,)23(C33 !/$,*")8 +.,.5)@()8 )-&%*#3. L,3 B#)/ 2($#,3 B#)8 4,$++3,)2"3 

#$+),0&08 &.()" 37 ,%7&36(05 -%**.8()2 (.)@(),)@.(. T$+),0&08 &.()" 37 -%**.8(% )7. 

U%("% +) E),/. 4)&)20 7%/.#() )#&36%.#*9 )# #$+),0&)4) &.("% 37 -%**.8(% Y**$,3 (*/. 

,3*. 21-22, #%-&. 15). D@()2,./.(() @)2)&'() *$=.*#2.((0 3 ,%7&3639 2 *)*#%2. 35#3)E%$(0 

B#35 -%**.8()2. A -%**.8(. )7. U%("% )#*$#*#2$<# :3,)") ,%*+,)*#,%(.((0. 2 -%**.8(. 

Y**$,3 3 !/$,% 23@0 +)@"%/.(=3")2 ,)@)2 Cottus 3 Mesocottus, "3#%8*"38 4)&'9( Phoxinus 

oxycephalus 3, (%)-),)#, 2*#,.6%.#*9 @.29#334&%9 ")&<:"% Pungitius bussei, )*()2()8 %,.%& 

")#),)8 &.>3# 2 2)@)./%5 -%**.8(% \+)(*")4) /),9 (S.@'"), 2001; (.)+$-&3")2%((0. 

@%((0.). 

H%*+,)*#,%(.(3. <>()+,3/),*")8 4,$++3,)2"3 #$+),0&)4) &.("% +)2#),9.# 

4,%(3C0 V>()+,3/),*")4) )",$4% L,3/),*")8 +,)23(C33, % 2)*#)6()+,3/),*")8 — 

4,%(3C0 ;.2.,)+,3/),*")4) )",$4% (T%,%(.C, 1938). I%**.8( ,. J3.2"%, 4@. )-3#%.# .=. 

)@(% *%/)*#)9#.&'(%9 4,$++3,)2"% #$+),0&)4) &.("%, ,%*+)&%4%.#*9 (% *#0". B#35 @2$5 

)",$4)2 3 3/..# 2 (.")#),)8 /.,. +,)/.>$#)6(08 *)*#%2 +,.*()2)@()8 35#3)E%$(0 (*/.: 

S.@'"), 2001). 

W#3 E%"#0 /)>() ,%**/%#,32%#' "%" *23@.#.&'*#2) *$=.*#2)2%(39 )+,.@.&.(()8 

*2973 /.>@$ 5%,%"#.,)/ /),E)&)436.*")8 @3EE.,.(C3%C33 +)+$&9C38 #$+),0&)4) &.("% 3 

$*&)239/3 35 )-3#%(39. T%"3/ )-,%7)/, *#%()23#*9 )6.23@(0/, 6#) 43+)#.7% ) 

+,.3/$=.*#2.(()/ 2&39(33 E%"#),% +,3*$#*#239-)#*$#*#239 )*#,),0&)4) &.("% (% 

/),E)&)436.*"3. 5%,%"#.,3*#3"3 #$+),0&)4) &.("% @)&>(% ")("$,3,)2%#' * «($&.2)8» 

43+)#.7)8, a priori )-K9*(9<=.8 +,363(0 /),E)&)436.*")8 37/.(632)*#3 #$+),0&)4) &.("% 

"%" *&.@*#23. (.)@3(%")205 $*&)238 .4) )-3#%(39 2 #.5 3&3 3(05 ,%8)(%5 L,3/),'9, 4@. 

27%3/)@.8*#23. (B")&)436.*"). 3&3 ,.+,)@$"#32().) * )*#,),0&0/ &.(")/ /)>.# 

,%**/%#,32%#'*9 &3:' "%" )@3( 37 (.*")&'"35 E%"#),)2, ")#),0. /)4$# )-$*&%2&32%#' 

/),E)&)436.*"$< @3EE.,.(C3%C3< #$+),0&)4) &.("%.  

Y+)/9($#$< «($&.2$<» 43+)#.7$ /)>() *E),/$&3,)2%#' *&.@$<=3/ )-,%7)/.  

T$+),0&08 &.()" 37 -%**.8(% Y**$,3 (!/$,%) 2 C.&)/ )#&36%.#*9 )# #$+),0&)4) 

&.("% 37 ,." +)-.,.>'9 L,3/),'9 *&.@$<=3/3 5%,%"#.,3*#3"%/3: -)&.. )",$4&0/ 

+,)E3&./ ,0&% ((.*")&'") /.(':3. 7(%6.(39 +,)/.,% V1_2 +,3 )@()2,./.(()/ $2.&36.(33 

7(%6.(38 +,)/.,% V8_9 — */. #%-&. 13 3 15); -)&.. 20*)")8 4)&)2)8 (+,)/.,0 V4_7, V4_6); 

E),/)8 >%-.,()8 ",0:"3 (+,)/.,0 V4_5, V6_5); -)&.. "),)#"3/ *$+,%B#/)3@)/ (3(@."* 

Set_L 2 #%-&. 19-20); -)&.. :3,)"3/ *):(3")/ (V_W) 3 9706()8 ")*#'< (G_W), % #%">. 
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-)&.. :3,)"3/ (EthW1-2, SphW1) 3 20*)"3/ (SphH2) 6.,.+)/; /.(':3/ 63*&)/ >%-.,(05 

#063()" (Sb — */. #%-&. 17) 3, (%)-),)#, -)&':3/ 63*&)/ +)72)(")2 (Vt) 3 +3&),36.*"35 

+,3@%#")2 (Pc).  

J%" B#) $>. -0&) )#/.6.() 20:., )#&3639 2 E),/. ,0&% 3 4)&)20 /)>() *297%#' * 

,%7&3639/3 2 $*&)2395 )-3#%(39 #$+),0&)4) &.("%. X3736.*"3. ,%7/.,0 2)@)./)2 -%**.8(% 

!/$,% (.*,%2(3/0 * #%")20/3 2)@)./)2 -%**.8(% \+)(*")4) /),9. L)B#)/$ 2 -%**.8(. 

!/$,% #$+),0&08 &.()" )-3#%.# 2 ,%7&36(05 -3)#)+%5, 6.4) (. (%-&<@%.#*9 2 2)@)./%5 

-%**.8(% \+)(*")4) /),9, 4@. *+."#, @)*#$+(05 @&9 (.4) /.*#))-3#%(38 6,.7206%8() $7)". 

A $*&)2395 "),)#"35 3 /.&")2)@(05 +,3/),*"35 ,." #$+),0&08 &.()" %@%+#3,)2%&*9 2 

)*()2()/ " +,3@)(()/$ *+)*)-$ +3#%(39, 2 #) 2,./9 "%" 2 +)&()2)@(05 ,."%5 3 )7.,%5 

-%**.8(% !/$,% )(, ",)/. #)4), +3#%.#*9 3 2 #)&=. 2)@0. ;$@9 +) 2*./$, 2 -%**.8(. !/$,% 

/&%@:3. 2)7,%*#(0. 4,$++0 #$+),0&)4) &.("% )#6%*#3 7%(3/%<# (3:$ *-),=3"% @,3E#% 

(*/. S.@'") 3 @,., 1997; Nakano, 1999). A -%**.8(. \+)(*")4) /),9 B#% (3:% 

B"*+&$%#3,$.#*9 (.*")&'"3/3 +,.@*#%23#.&9/3 Salmoninae — /)&)@'< 3 "%,&3")20/3 

)*)-9/3 *3/0, % #%">. 5%,3$*%/3, "$(@>)8 3 (2 2.,5)2'95 ,.") >3&)8 /%&'/)8, 5),):) 

%@%+#3,)2%((0/3 " #%")/$ *+)*)-$ +3#%(39. A 4),(05 3 +,.@4),(05 ,."%5 -%**.8(% !/$,% 

)(% 3*+)&'7$.#*9 2 )*()2()/ 5%,3$*%/3, +)*")&'"$ 63*&.(()*#' *3/0 3 "$(@>3 (.2.&3"%, 3 

2*#,.6%<#*9 )(3 &3:' 2 ?3>(./ !/$,. (?3")&'*"38, 1956), % >3&%9 E),/% /%&'/0 7@.*' 

,%*+,)*#,%(.(% 6,.7206%8() $7") (S.@'"), 1998%, 2001). 

L)20:.((). 63*&) +)72)(")2 $ #$+),0&)4) &.("% 37 -%**.8(% !/$,% /)>() 

,%**/%#,32%#' "%" B2)&<C3)((08 *@234 +) (%+,%2&.(3< " 5%,%"#.,3*#3"%/ #%8/.(.8 Hucho. 

T./ -)&.., 6#) )-=.. 63*&) +)72)(")2 $ (35 2)7,%*#%.# 3/.(() 7% *6.# #$&)23=(05, 

)#()*3#.&'(). 63*&) ")#),05 $ B#35 #%8/.(.8 (.)-06() 20*)"). !(%&)436() (*/.=.(3. +) 

(%+,%2&.(3< " #%8/.(9/) /)>() #,%"#)2%#' 3 $2.&36.(3. 63*&% +3&),36.*"35 +,3@%#")2 $ 

#$+),0&)4) &.("% 37 -%**.8(% Y**$,3 3 !/$,% 2 *,%2(.(33 * #$+),0&0/ &.(")/ 37 ,." 

+)-.,.>'9 L,3/),'9, +-)2% J),.9 3 J3#%9, +)*")&'"$ #%8/.(3 Hucho, ",)/. 20*)")4) 63*&% 

+)72)(")2, )#&36%<#*9 3 @)2)&'() 7(%63#.&'(0/ ")&36.*#2)/ +3&),36.*"35 +,3@%#")2 

(150-250 — I.,4, 1948). D-% B#35 +,37(%"%, 2.,)9#(), $"%702%<# (% -)&.. 9,") 20,%>.((). 

53=(36.*#2) #$+),0&)4) &.("% 2 -%**.8(. !/$,% 2 *,%2(.(33 * #$+),0&0/ &.(")/ 37 ,." 

-%**.8(% \+)(*")4) /),9. A+)&(. 2)7/)>(), 6#) 3 -)&.. /%**32(%9 6.,.+(%9 "),)-"%, % 

#%">. -)&.. :3,)"3. ")*#3 $ #$+),0&)4) &.("% 37 -%**.8(% !/$,% 92&9<#*9 (. -)&.. 6./ 

"),,.&3,)2%((0/ )#2.#)/ (% )#-), 2 *#),)($ @)*#3>.(39 3/3 -)&':35 +,.@.&'(05 

,%7/.,)2, 6#) @)&>() -0#' 2%>(0/ +,3 53=()/ )-,%7. >37(3 #.5 23@)2 ,0-, $ ")#),05 

)#()*3#.&'(0. ,%7/.,0 6.&<*#.8 (.2.&3"3. L) &3#.,%#$,(0/ @%((0/ (I.*.@()2, J$6.,)2, 

1972) 3 )+,)*(0/ *2.@.(39/, /%"*3/%&'(08 2.* $ #$+),0&)4) &.("% 37 -%**.8(% !/$,% 
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7%/.#() -)&':., 6./ $ #$+),0&)4) &.("% 37 ,." +)-.,.>'9 L,3/),'9 — @) 8 "4 +,)#32 5-6 

"4. J *)>%&.(3<, +&%()/.,(0. ,%-)#0 +) 37$6.(3< +3#%(39 "%" #$+),0&)4), #%" 3 

)*#,),0&)4) &.(")2 2 ,%7&36(0. *.7)(0 4)@% @) *35 +), (. +,)2.@.(0. T./ (. /.(.., +) 

*$//. 3(E),/%C33 *"&%@02%.#*9 2+)&(. )+,.@.&.((). 2+.6%#&.(3. )#()*3#.&'() #)4), 6#) 2 

-%**.8(. !/$,% (. #)&'") (%-), -3)#)+)2, () 3 #,)E36.*"%9 (3:% #$+),0&)4) &.("% /()4) 

:3,. ()# -.(#)E%4% @) E%"$&'#%#32()4) 53=(3"% 2 *#%,:35 2)7,%*#(05 4,$++%5), 6./ $ 

#$+),0&)4) &.("% 2 ,."%5 -%**.8(% \+)(*")4) /),9 (2 )*()2()/ -.(#)E%439).  

T%"3/ )-,%7)/, 2 "%6.*#2. ($&.2)8 43+)#.70 /)>() +,3(9#' *&.@$<=.. $#2.,>@.(3.: 

/),E)&)436.*"3. )#&3639 #$+),0&)4) &.("% 37 -%**.8(% !/$,% 3 ,." -%**.8(% \+)(*")4) 

/),9 2072%(0 ,%7&36(0/3 $*&)239/3 35 )-3#%(39 2 B#35 @2$5 ,%8)(%5. A +.,2)/ 37 B#35 

,.6(05 -%**.8()2 (%-), @)*#$+(05 -3)#)+)2 3 *)*#%2 +)#.(C3%&'(05 )-K."#)2 +3#%(39 

-)&.. ,%7())-,%7.(, 3 #$+),0&08 &.()" 7%(3/%.# -)&.. :3,)"$< B")&)436.*"$< (3:$. A 

-%**.8(. !/$,% )( %@%+#3,)2%&*9 " +3#%(3< 2 #)&=. 2)@0 3 )-&%@%.# (.")#),0/3 

/),E)&)436.*"3/3 5%,%"#.,3*#3"%/3 4.(.,%&37)2%((05 E),.&.8 (")(.6(08 ,)#, )",$4&08 

+,)E3&' ,0&%, *,%2(3#.&'() 20*)"). #.&)), 2 #) 2,./9 "%" 2 /.&")2)@(05 3 "),)#"35 ,."%5 

-%**.8(% \+)(*")4) /),9 — " *-),$ +3=3 *) @(% 2)@)./)2, 3 7@.*' )( +) *2)./$ 

+,3)*#,.(()/$ +,)E3&< ,0&% 3 (.*")&'") $2.&36.(()/$ 63*&$ >%-.,(05 #063()" 

*-&3>%.#*9 *) *+.C3%&373,)2%((0/3 -.(#)E%4%/3. ;))#2.#*#2.((), (.")#),). *5)@*#2) 2 

/),E)&)436.*"35 5%,%"#.,3*#3"%5 #$+),0&)4) &.("% 37 -%**.8(% \+)(*")4) /),9 3 

)*#,),0&)4) &.("% 92&9.#*9 *&.@*#23./ *5)@*#2% 7%(3/%./05 3/3 B")&)436.*"35 (3: 3 

)-$*&)2&.() @.8*#23./ *#,)4)4) *#%-3&373,$<=.4) )#-),%, )4,%(3632%<=.4) 

+)#.(C3%&'(08 B2)&<C3)((08 "),3@), +.,2)4) ,%/"%/3 +,3@)(()4) -.(#)E%4%. Y*&)239 

)-3#%(39 #$+),0&)4) &.("% 2 -%**.8(. !/$,% 3 ,."%5 -%**.8(% \+)(*")4) /),9 2%,'3,$<# 

+,3 +.,.5)@. )# )@()4) ,%8)(% " @,$4)/$. L)B#)/$ $,)2.(' )#&3638 +,3 *,%2(.(33 

,%7&36(05 +)+$&9C38 #$+),0&)4) &.("% 37 B#35 @2$5 -%**.8()2 (.)@3(%")2, 3 +) 

-)&':3(*#2$ 37 20:.+.,.63*&.((05 +,37(%")2 B#3 ,%7&3639 *4&%>32%<#*9 (%&363./ ,9@% 

+)+$&9C38 * +,)/.>$#)6(0/3 5%,%"#.,3*#3"%/3.  

A "%6.*#2. %&'#.,(%#32()8 20*#$+%.# 43+)#.7% */.=.(39 +,37(%")2, *)4&%*() 

")#),)8 20:.)+3*%((%9 /),E)&)436.*"%9 @32.,4.(C39 #$+),0&)4) &.("% 37 B#35 @2$5 

,.6(05 -%**.8()2 +,)37):&% 37-7% B")&)436.*"35 3/3&3 ,.+,)@$"#32(05 27%3/)@.8*#238 * 

)*#,),0&0/ &.(")/, (.@%2() +,)(3":./ 2 -%**.8( !/$,% (!&."*..2 3 @,., 1986). ;)4&%*() 

.8, +)*")&'"$ #$+),0&08 3 )*#,),0&08 &.("3 ,%7):&3*' *,%2(3#.&'() (.@%2(), #) 2) 2,./9 

E),/3,)2%(39 7)(0 2#),36()4) ")(#%"#% 2 B#)/ ,%8)(. )(3 )"%7%&3*' (%*#)&'") -&37"3 

B")&)436.*"3 3/3&3 ,.+,)@$"#32(), 6#) /.>@$ (3/3 2)7(3"&3 ")("$,.(#(0. )#():.(39 7% 

+3=.20. ,.*$,*0, 3&3 (%6%&%*' /%**)2%9 43-,3@37%C39. L) ;.;. !&."*..2$ 3 *)%2#),%/ 

 

 177 

(1986), B#) +,32.&) " 2)7(3"()2.(3< >.*#")4) )#-),%, (%+,%2&.(()4) (% ,%7@.&.(3. 35 

B")&)436.*"35 (3: 3/3&3 (% $*3&.(3. 35 ,.+,)@$"#32()8 37)&9C33. A ,.7$&'#%#. @.8*#239 

B#)4) )#-),% $/.(':3&%*' *#.+.(' +.,.",02%(39 B")&)436.*"35 (3: #$+),0&05 3 

)*#,),0&05 &.(")2 3/3&3 +)923&3*' 6.#"3. ,.+,)@$"#32(0. -%,'.,0, *(3732:3. /%*:#%-0 

35 43-,3@37%C33, 6#) (%:&) *2). )#,%>.(3. 2 2)7,%*#%(33 35 /),E)&)436.*"35 )#&3638. 

A 3**&.@)2%(()8 (%/3 6%*#3 %,.%&% 2 +)&'7$ B#)8 43+)#.70 *23@.#.&'*#2$.# #)&'") 

(%+,%2&.(3. /),E)&)436.*")8 @32.,4.(C33 #$+),0&)4) &.("% +,3 +.,.5)@. )# -%**.8(% 

\+)(*")4) /),9 (4@. )-3#%<# #)&'") #$+),0&08 &.()") " -%**.8($ Y**$,3 (4@. )-3#%.# )-% 

23@%). A #) >. 2,./9 +,)#32 B#)8 43+)#.70 /)>() 20@23($#' C.&08 ,9@ 2)7,%>.(38. 

A)-+.,205, /),E)&)436.*"3. )#&3639 #$+),0&05 &.(")2 /)4&3 )-,%7)2%#'*9 37-7% 

$>. $+)/9($#05 ,%7&3638 2 $*&)2395 35 )-3#%(39 2 B#35 @2$5 ,.6(05 -%**.8(%5. 

A)-2#),05, )#*$#*#2$.# )>3@%./08 «*#$+.(6%#08» *@234 2 /),E)&)436.*"35 

5%,%"#.,3*#3"%5 #$+),0&)4) &.("% +,3 +.,.5)@. )# )-&%*#3 %&&)+%#,33 " )-&%*#3 

*3/+%#,36.*")4) )-3#%(39. A/.*#) B#)4) (%-&<@%.#*9 @)2)&'() +&%2(08 +.,.5)@ * 

(%&363./ ,9@% +,)/.>$#)6(05 +)+$&9C38, 2092&9./08 "%" +) )#@.&'(0/, #%" 3 +) *$//. 

2(.:(./),E)&)436.*"35 3&3 )*#.)&)436.*"35 +,37(%")2 (*/. ,%7@.& 3.3.2). 

A-#,.#'35, .*&3 */.=.(3. +,37(%")2 2 @%(()/ *&$6%. 3 /)4&) +,)3*5)@3#', #) )() 

@)&>() -0&) +,)923#'*9 #)&'") 2 5%,%"#.,3*#3"%5 23@%, +,)(3":.4) 2 )-&%*#', 7%(3/%./$< 

23@)/-%-),34.()/, +)*")&'"$ *"),)*#' B2)&<C33 B#35 @2$5 23@)2 )-,%#() +,)+),C3)(%&'(% 

,%7/.,$ 35 +)+$&9C38, ")#),08, )6.23@(), 2 /)/.(# 2*.&.(39 20:. $ +)*&.@(.4) 

(MacArthur, Wilson, 1967). T) .*#', 6#)-0 7%",.+3#'*9 (% ()2)8 #.,,3#),33, 37/.(3#'*9 

@)&>.( -0& )*#,),0&08, % (. #$+),0&08 &.()". L,3 B#)/, +,3 +,)@23>.(33 2 *&.@$<=38 

37)&3,)2%((08 ,.6()8 -%**.8(, +,.#.,+.2:38 */.=.(3. +,37(%")2 23@-2*.&.(.C $>. (. 

@)&>.( (3 37/.(9#'*9 *%/, (3 )"%702%#' "%")4)-&3-) *$=.*#2.(()4) BEE."#% (% 

5%,%"#.,3*#3"3 23@%-%-),34.(%. N/.(() #%" 3 /)>() #,%"#)2%#' *)*$=.*#2)2%(3. 2 

-%**.8(. Y@0 )*#,),0&)4) 3 /),E)&)436.*"3 +,)/.>$#)6()4) +) ,9@$ 5%,%"#.,3*#3" 

(!&."*..2, 1983) #$+),0&)4) &.(")2.  

A-6.#2.,#05, +) ;.;. !&."*..2$ 3 *)%2#),%/ (1986), #$+),0&08 &.()", 2*.&32:3*' 2 

,."3 ;3-3,3, 7%(9#0. )*#,),0&0/ &.(")/, +,.#.,+.& .=. )@3( ,%$(@ */.=.(39 +,37(%")2 3 

+,3)-,.& .=. -)&':3. )#&3639 )# )*#,),0&)4) &.("%, 6./ #$+),0&08 &.()" 37 -%**.8(% 

!/$,%. D@(%") +) *$//. 3**&.@)2%((05 /),E)&)436.*"35 +,37(%")2 B#)4) (. (%-&<@%.#*9.  

A #%-&3C. 25 +,.@*#%2&.(0 (.")#),0. /),E)&)436.*"3. 5%,%"#.,3*#3"3 #$+),0&)4) 

&.("% 37 ,%7(05 6%*#.8 %,.%&%, )#,%>%<=3. E),/$ 4)&)20 3 ,0&%. A B#)8 #%-&3C., +,3 

*)+)*#%2&.(33 *)-*#2.((05 @%((05 * &3#.,%#$,(0/3, (%/ +,3:&)*' +,)2.*#3 (.")#),0. 

@)+)&(3#.&'(0. ,%*6.#0, "%*%<=3.*9 +,)/.,)2 6.,.+% &.(")2. G.&) 2 #)/, 6#) +,3 
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+,)2.@.(33 +,.@2%,3#.&'()4) *,%2(.(39 #$+),0&05 &.(")2 37 -%**.8(% Y**$,3 3 \+)(*")4) 

/),9 +) +,)+),C39/ 6.,.+()8 "),)-"3 (EthW1, SphW2, SphH2), /0 (. (%:&3 #.5 ,.7"35 

)#&3638, ")#),0. -0&3 )-(%,$>.(0 ,%(.. (!&."*..2 3 @,., 1986; !&."*..2, G$@(3", 1989) 

/.>@$ #$+),0&0/3 &.("%/3 37 -%**.8(% !/$,% 3 ,." 2)*#)6()4) +)-.,.>'9 L,3/),'9, 5)#9 

3 2 #)/, 3 2 @,$4)/ *&$6%. (.")#),0. 20-),"3 &.(")2 -0&3 279#0 37 )@(35 3 #.5 >. ,." 

(;%/%,4%, P@3("%). L) (%:3/ @%((0/, $,)2.(' @3EE.,.(C3%C33 /.>@$ #$+),0&0/3 

&.("%/3 37 )-&%*#3 *3/- 3 %&&)+%#,33, ,%2(0/ )-,%7)/ "%" 3 /.>@$ #$+),0&0/3 3 

)*#,),0&0/3 &.("%/3, )"%7%&*9 7(%63#.&'() /.(':. $"%702%./)4) B#3/3 %2#),%/3. 

L,3(3/%9 2) 2(3/%(3. #), 6#) +) 2*./ #,./ 3(@."*%/ 3 @&9 #$+),0&05, 3 @&9 )*#,),0&05 

&.(")2 (%:3 )C.("3 -0&3 20:. )+$-&3")2%((05, /)>() -0&) +,.@+)&%4%#', 6#) +,363()8 

#)/$ 92&9&*9 ,%7(08 *+)*)- 37/.,.(39 @&3(0 )*()2%(39 6.,.+% — +)"%7%#.&9, 92&9<=.4)*9 

63*&3#.&./ "%>@)4) 37 B#35 3(@."*)2. G&3($ )*()2%(39 6.,.+% /0 37/.,9&3 )# +.,.@(.4) 

",%9 7$-()4) ,9@% *):(3"%, 2 #) 2,./9 "%" $"%7%((0. %2#),0 — )# +.,.@(.4) ",%9 ")*#3, #. .. 

)# (%6%&% ,)*#,%&'()4) )#,)*#"% *):(3"%. G)+)&(3#.&'(08 %(%&37 +)"%7%&, 6#) @&3(% 

)*()2%(39 6.,.+%, 37/.,.((%9 +.,20/ *+)*)-)/, *)*#%2&9.# @&9 #$+),0&)4) &.("% 37 

-%**.8(% Y**$,3 3 \+)(*")4) /),9 3 )*#,),0&)4) &.("%, *))#2.#*#2.((), &3:' 97,1, 96,2 3 

95,1 % )# #%")2)8, )C.(32%./)8 2#),0/ *+)*)-)/. H%7(%9 @&3(% )*()2%(39 6.,.+%, 

+)&$6.((%9 @&9 ,%7&36(05 4,$++ &.(")2, )#,%>%.# 2%,3%C3< 2 @&3(. ,)*#,%&'()4) )#,)*#"% 

*):(3"%, 6#) )+,.@.&9.#*9 *#.+.('< ,%7,%*#%(39 +.,.@(.8 6%*#3 B#/)3@%&'()4) 5,9=%, 

")#),%9 2 /%"*3/%&'()8 /.,. 20,%>.(% $ )*#,),0&05 &.(")2, % *,.@3 #$+),0&05 — $ 

&.(")2 37 ,." 2)*#)6()4) +)-.,.>'9 L,3/),'9 (,)*#,%&'(08 )#,)*#)" *):(3"% $ &.(")2 37 

-%**.8(% \+)(*")4) /),9 7%6%*#$< 204&9@3# 2 23@. +&)*")8, )",$4&)8 +&)=%@"3, 

*).@3(.(()8 +.,./06")8 * #.&)/ *):(3"%, #)4@% "%" $ #$+),0&05 &.(")2 37 -%**.8(% 

Y**$,3 B#) )-06() &3:' (.-)&':)8 20,)*# ")*#()8 #"%(3). A *2973 * 6./, +,3 +,)635 

,%2(05 $*&)2395, 6.,.+ &.(")2 * -)&.. @&3((0/ ,)*#,%&'(0/ )#,)*#")/ *):(3"% -$@.#, 

*)4&%*() 7(%6.(39/ 3(@."*)2 EthW1, SphW2, SphH2, 2063*&.((05 +,3 3*+)&'7)2%(33 

2#),)4) *+)*)-% 37/.,.(39 @&3(0 )*()2%(39 6.,.+%, 204&9@.#' $>., 6./ )( .*#' (% *%/)/ 

@.&.. ?%+,3/.,, $ )*#,),0&05 &.(")2 7(%6.(39 B#35 #,.5 3(@."*)2 +,3 ,%*6.#. +) +.,2)/$ 

*+)*)-$ *)*#%2&9<# 37,5, 49,0 3 36,9 , +) 2#),)/$ — 35,9, 46,9 3 35,3, *))#2.#*#2.((). 

L)B#)/$ /0 *63#%./, 6#) 3(@."*0 EthW1, SphW2, SphH2, 2063*&9./0. +,3 3*+)&'7)2%(33 2 

"%6.*#2. 63*&3#.&9 @&3(0 )*()2%(39 6.,.+%, 37/.,.(($< )# +.,.@(.4) ",%9 ,)*#,%&'()4)  
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T%-&3C% 25.  

F(&01$1)$ 01$@1$%-(B-*-2)3$+;)9 ) -+'$-*-2)3$+;)9 9&(&;'$()+'); (-"A&=, 1$0/0$@$11&= 

+($<1==/,($<$*8 0&()&J)) 08"-(-3189 +($<1)9) '7,-(8*-2- *$1;& )/ F)")() ) 4&*.1$2- 

Q-+'-;& 

H.6()8 
-%**.8( 

io hc Hc EthW1 SphW2 SphH2 SethW Vw1 Gw1 N*#)6- 
(3" 

           

D-' 28,5 
26,2-30,8 

48,7 
47,8-49,7 

63,6 
62,3-64,8 

— 
 

51,9 
51,1-52,6 

37,8 
36,4-39,1 

44,1 
41,9-46,2 

100,3 
99,3-101,3 

32,9 
30,9-34,9 

1 

           

Y(@<&<(4 25,8 47.7 69,8 37,6 50,2 36,1 38,3 92,1 32,2 3 

A3#3/ 24,0 
22,9-24,8 

47,4 
46.3-49.7 

67,1 
65.8-69.0 

35,5 
 34,6-36.1 

48,8 
48,0-50,0 

35,1 
34,1-36,0 

38,4 
36.9-39.7 

94,2 32,0 2 

U%(3 — — — 36,1 (37,7) 49,5 (51,7) 34,5 (36,0) 41,7 85,8 — 9 

           

Y@% 25,3 47,0 62,6 35,5 48,2 36,1 34,2 76,3 
73,5-79,0 

35,6 4, 5 

           

Q.9 — — — 36,7 
35,7-37,7 

51,7 
51,6-51,7 

37,8 
37,4-38,1 

39,1 
37,7-40,5 

91,9 
91,8-92,0 

— 4 

?. !/$, 29,4 
28,0-29,9 

52,3 
51,3-53,9 

75,0 
73,5-76,2 

39,1 
38,2-39,8 

51,7 
51,6-51,8 

39,6 
39,1-39,7 

37,6 
36,7-38,5 

— — 4, 6 

;%5%&3( 27,4 50,2 65,8 — 51,0 39,5 38,1 91,0 37,2 5, 7 

!(<8 28,1 
27,8-28,4 

51,5 
48,2-54,7 

69,3 
63,4-75,1 

 38,4 (39,6) 
38,3-38,4 

51,5 (53,7) 
50,8-52,1 

39,2 (40,1) 
38,6-39,7 

39,8 
36,9-42,6 

83,1 43,2 4, 6, 9 

U), — 48,1 — 36,0 50,2 
50,0-50,3 

37,9 38,7 
38,2-39,1 

83,8 — 8 

Y;; 28,1 48,0 65,4 38,9 (40,3) 
38,3-39,3 

51,0 (52,2) 
49,6-51,3 

38,6 (39,7) 
38,2-38,9 

39,4 
36,2-41,5 

77,5 
73,4-80,9 

38,0 
36,4-41,1 

9 

           

L,3/),'. — — — — 48,4 35,7 36,8 75,2 — 5 

AD; + JH 25,7 46,2 64,7  37,0 (38,5) 
36,1-38,5 

49,5 (51,5) 
48,7-50,7 

37,2 (38,8) 
36,7-37,7 

37,2 
36,1-37,8 

70,0 
67,8-71,1 

33,5 
31,8-34,9 

9 

LAP 25,3 44,9 62,9 34,8 (36,0) 
33,4-35,4 

48,0 (50,3) 
47,6-48,7 

36,3 (38,1) 
36,1-36,5 

36,7 
35,4-38,5 

61,7 
60,4-63,2 

30,5 
28,6-32,6 

9 

           L,3/ . 6 % ( 3 . . «?. !/$,» — +,3#)"3 (3>(.4) !/$,%, ,%*+)&)>.((0. (3>. 2+%@.(39 ,. !(<8; *<@% >. -0&% 2"&<6.(% 
20-),"% &.(")2 37 ,. O0, 2+%@%<=.8 2 !/$,*"38 &3/%( (.+)@%&_"$ )# $*#'9 !/$,%. «;%5%&3(» — ,."3 *.2.,)-7%+%@()4) 
;%5%&3(%, 2+%@%<=3. 2 !/$,*"38 &3/%(. «L,3/),'.» — ,."3 ;%/%,4%, P@3("% 3 ;.,.-,9("% (% +)-.,.>'. \+)(*")4) 
/),9. H%*:3E,)2"% )*#%&'(05 )-)7(%6.(38 ,.6(05 *3*#./ @%(% 2 #%-&.15. Y +,3/),*"35 &.(")2 +)"%7%#.&3 io 
(/.>4&%7(36(). ,%**#)9(3.), hc (20*)#% 4)&)20 (% $,)2(. 4&%7%) 3 Hc (20*)#% 4)&)20 $ 7%#0&"%) -0&3 )C.(.(0 2 20-),"%5 
37 ,." Y**$,3, A%*3&'")2"% 3 !(%('.2"% (+) 20-25 B"7. &.(")2 37 "%>@)8 &)"%&'()*#3). N*#)6(3" @%((05: 1 — 
A%,+%5)2*"38, 1900; I.,4, 1909; I.,.7)2*"38, 1924; F$(@,37., 3 @,., 1981; O3(%, !&."*..2, 1985; 2 — !&."*..2, 1981, 1985; 
3 — !&."*..2, J3,3&&)2, 1985; 4 — !&."*..2, 1983; 5 — !&."*..2, G$@(3", 1989; 6 — I),3*)2.C 3 @,., 1983; 7 — 
;. C. !&."*..2, 1995 (&36(). *))-=.(3.); 8 — J3E%, 1976; !&."*..2, 1994; 9 – (%*#)9=%9 ,%-)#%. T%" "%" 2 +,)C.**. 
)-,%-)#"3 /%#.,3%&% 209*(3&)*', 6#) (%: *+)*)- ,%*6_#% 3(@."*)2 EthW1, SphW2 3 SphH2 )#&36%.#*9 )# 3*+)&'7)2%(()4) 
@,$43/3 %2#),%/3, #) 2 B#)8 #%-&3C. +,32.@.(0 35 *"),,."#3,)2%((0. 7(%6.(39 (*/. #."*#); *)-*#2.((08 2%,3%(# )C.()" 
B#35 +)"%7%#.&.8 @%( 2 *")-"%5. 
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)#,)*#"% *):(3"%, (. 92&9<#*9 )@()7(%6()8 5%,%"#.,3*#3")8 :3,3(0 3 20*)#0 6.,.+()8 

"),)-"3.L) (%:./$ /(.(3<, @%((0. 37 #%-&. 25 *23@.#.&'*#2$<# ) #)/, 6#) (%3-)&.. 9,") 

20,%>.((0. #$+),0&0. &.("3 )-3#%<# (. (% 7%+%@., % (% 2)*#)". — 2 -%**.8(. !/$,%.  

A *,%2(.(33 * #$+),0&0/ &.(")/ 37 +)*&.@(.4) -%**.8(%, $ #$+),0&)4) &.("% 37 

-%**.8(% D-3 (3>. 4)&)2% 3 6.,.+, % $ #$+),0&)4) &.("% 37 -%**.8(% 1.(0 — (3>. 3 $>. 

"%" 4)&)2%, #%" 3 6.,.+. Y>. $ B#35 &.(")2 3 9706(%9 ")*#'. 13:' +) )#()*3#.&'()8 :3,3(. 

*$+,%B#/)3@% 3 *):(3"% (SethW 3 Vw1, *))#2.#*#2.(()) #$+),0&08 &.()" 37 ;3-3,3 )#*#)3# 

)# )*#,),0&)4) &.("% (.*")&'") @%&.., 6./ #$+),0&08 &.()" 37 -%**.8(% !/$,%. D-% 

+)*&.@(35 +,37(%"% ,%(.. -0&3 3*+)&'7)2%(0 !&."*..20/ 3 *)%2#),%/3 (1986) 2 "%6.*#2. 

5%,%"#.,3*#3"3 +)+$&9C38 &.(")2 +) «*#.+.(3 #$+),0&)*#3» (;T).  

D@(%") B#3 +)"%7%#.&3 (. 92&9<#*9 *#)&' )@()7(%6()8 /.,)8 )#&3638 #$+),0&)4) 3 

)*#,),0&)4) &.(")2. J%" B#) +)"%7%() 2 ,%7@.&. 3.3.2, #%"3. +)"%7%#.&3, "%" «:3,3(% ")*#3 2 

.. (%3-)&':.8 @&3(.», 7%6%*#$< @%<# +,)*#) (.2.,(). +,.@*#%2&.(3. )- $,)2(. 

/),E)&)436.*")8 @3EE.,.(C3%C33 &.(")2. \,"3/ +,3/.,)/ 6.4) 92&9.#*9 E),/%&'(). 

*5)@*#2) )*#,),0&)4) &.("% 37 -%**.8(% !/$,% 3 #$+),0&)4) &.("% 37 7%&32% L.#,% 

A.&3")4) +) +,37(%"$ Vw1, +,3 *)2.,:.(() ,%7&36()8 E),/. *):(3"%. J,)/. #)4), 20*)"3. 

7(%6.(39 $ #$+),0&)4) &.("% 37 ,." ;3-3,3 2)2*. (. )7(%6%<#, 6#) $ (35 -)&.. 

+,3#$+&.((). ()",$4&).) ,0&), 6./ $ #$+),0&)4) &.("% 37 -%**.8(% !/$,%. L) (%:3/ 

@%((0/, 2 *,%2(.(33 * #$+),0&0/ &.(")/ 37 -%**.8(% \+)(*")4) /),9 $ #$+),0&)4) &.("% 

37 -%**.8(% Y**$,3 (!/$,%) (%-&<@%.#*9 )@()2,./.((). 37/.(.(3. :3,3(0 "%" 

*$+,%B#/)3@% 3 *):(3"%, (%5)@9=35*9, *))#2.#*#2.((), *2.,5$ 3 *(37$ )# B#/)3@%&'()4) 

5,9=%, #%" 3 9706()8 ")*#3, #)+)4,%E36.*"3 )#()*9=.8*9 " #)8 >. 6%*#3 4)&)20 3, +,3 

*)/"($#05 6.&<*#95, ,%*+)&%4%<=.8*9 (% $,)2(. *):(3"%. A+)&(. *)4&%*)2%(() * B#3/ $ 

(35 37/.(9.#*9 :3,3(% 3 20*)#% 6.,.+%. G%((0. ;.;. !&."*..2% +) #$+),0&)/$ &.("$ 37 ,. 

Y@% 3 ,." ;%5%&3(% (#%-&. 25) 2+)&(. *))#2.#*#2$<# (%:3/ (%-&<@.(39/. ?% E)(. 

2092&.(()8 7%")()/.,()*#3, 20*)"3. 7(%6.(39 +)"%7%#.&.8 SethW 3 Vw1 $ #$+),0&)4) &.("% 

37 ;3-3,3 204&9@9# 6,.7/.,(0/3. ;$@9 +) 7(%6.(39/ $ (35 +,37(%")2 io, hc, Hc, EthW1, 

SphW2, SphH2 3 Gw1, )#()*3#.&'(%9 :3,3(% *$+,%B#/)3@% 3 *):(3"% $ (35 @)&>(% -0#' 

7(%63#.&'() /.(':.. J%" 23@() 37 #%-&. 24, 2)7,%*#%(3. 7(%6.(38 +)"%7%#.&.8 SethW 3 Vw1 $ 

*3-3,*"35 #$+),0&05 &.(")2 (+) ",%8(.8 /.,. $ #$+),0&)4) &.("% 37 -%**.8(% 1.(0) 

+,)3*5)@3# 7% *6.# $2.&36.(39 :3,3(0 B#35 ")*#.8. T,$@() +)(9#', 2 6./ +,363(% 

$2.&36.(39 $ (35 :3,3(0 *$+,%B#/)3@% 3 *):(3"% +,3 )@()2,./.(()/ *)5,%(.(33 

@)2)&'() $7")8 B#/)3@%&'()8 6%*#3 6.,.+%. P=. #,$@(.. +,.@*#%23#', "%" B#) /)>() *297%#' 

* 2)7/)>(0/ 2&39(3./ +,3*$#*#239 2 B#35 2)@)./%5 -&37")4) 23@% — )*#,),0&)4) &.("%. 

T./ -)&.., 6#), " +,3/.,$, 2 -%**.8(. ,. A3#3/ #$+),0&08 3 )*#,),0&08 &.("3 +) +,)E3&< 
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4)&)20 3 @,$43/ 2(.:(./),E)&)436.*"3/ +,37(%"%/ 7%6%*#$< (.)#&363/0 (O3(%, 

A%*3&'.2%, 1979; !&."*..2, 1981, 1985). ;)-*#2.(() 4)2),9, 3/.(() 37-7% 2(.:(.8 *5)>.*#3 

#$+),0&)4) 3 )*#,),0&)4) &.(")2 2 2)@)./%5 ;3-3,3 @&9 35 3@.(#3E3"%C33 3 (%6%&3 

3*+)&'7)2%#'*9 )*#.)&)436.*"3. +,37(%"3. A -%**.8(. !/$,% B#)8 +,)-&./0 (. *$=.*#2$.#, 

3 )-% 23@% &.4") ,%7&36%<#*9 @%>. 237$%&'() +) E),/. 4)&)20. 

N/.<#*9 #%">. 3 (.")#),0. @,$43. 2)7,%>.(39 -)&.. *+.C3E36.*")4) 5%,%"#.,%. 

?%+,3/.,, (%")+&.((05 /),E)&)436.*"35 )#&3638 )"%702%.#*9 (.@)*#%#)6() @&9 

+,.@)#2,%=.(39 +.,/%(.(#()8 3(#,)4,.**32()8 43-,3@37%C33 /.>@$ #$+),0&0/ 3 

)*#,),0&0/ &.("%/3, )-(%,$>.(()8 2) /()435 )-&%*#95 35 *3/+%#,36.*")4) )-3#%(39 

(!&."*..2, 1981, 1983, 1985; D*3()2 3 @,., 1990; D*3()2, 1993; Shedko et al., 1996; (%*#)9=.. 

*))-=.(3.) 3 #.+. 

A 3#)4. /0 +)"% (. 23@3/ @)*#%#)6(05 )*()2%(38 @&9 +,37(%(39 )+,.@.&9<=.8 ,)&3 

*/.=.(39 +,37(%")2 2 /),E)&)436.*")8 @3EE.,.(C3%C33 #$+),0&)4) &.("%.  

?.@)*#%#)" /%#.,3%&% +) )*#,),0&)/$ &.("$ @.&%.# (.2)7/)>(0/ +)&()C.((). 

)-*$>@.(3. +,3/.(3/)*#3 */.=.(39 +,37(%")2 @&9 )-K9*(.(39 "%,#3(0 .4) 

/),E)&)436.*")8 @3EE.,.(C3%C33. T./ (. /.(.. )#/.#3/, 6#) */.=.(3. +,37(%")2 /)4&) 

+,)37)8#3 $ )*#,),0&)4) &.("% 37 -%**.8(% !/$,%. A )#&363. )# )*#,),0&)4) &.("% 37 ,." 

;3-3,3, $ (.4) 7(%63#.&'() -)&':. >%-.,(05 #063()", 6#) &.4") 3(#.,+,.#3,$.#*9 #./, 6#) 

2 -%**.8(. !/$,% )*#,),0&08 &.()" +.,.:.& " +3#%(3< -)&.. /.&"3/3, 6./ 2 2)@)./%5 

;3-3,3, +3=.20/3 6%*#3C%/3. ;,.@3 2*.5 +)+$&9C38 )*#,),0&)4) &.("% $ (.4) (%3-)&.. 

,%723#). ")($*)23@(). ,0&) (2 +)&()/ *))#2.#*#233 * B#3/ — *%/0. $7"3. *$+,%B#/)3@, 

*):(3" 3 9706(%9 ")*#'), )#6.#&32) +)&$(3>(38 ,)# 3 (%3/.(':3. ,%7/.,0 6.&<*#.8 (*/. 

@%((0. 2: J3E%, 1976; O3(%, 1977; A%*3&'.2%, 1978; O3(%, A%*3&'.2%, 1979; !&."*..2, 1981, 

1983, 1985, 1986, 1990, 1994; I),3*)2.C 3 @,., 1983; O3(%, !&."*..2, 1985; !&."*..2, 

J3,3&&)2, 1985; !&."*..2 3 @,., 1986; O3(%, 1986; !&."*..2, G$@(3", 1989; 3 (%*#)9=.8 

,%-)#.). A*. B#3 5%,%"#.,3*#3"3 $"%702%<# (% #), 6#) )*#,),0&08 &.()" 2 -%**.8(. !/$,% 

92&9.#*9 20*)")*+.C3%&373,)2%((0/ +,3@)((0/ -.(#)E%4)/. 

D@(%") 3 2 B#)/ *&$6%. (. 9*() — 6#) B#), ,.7$&'#%# */.=.(39 +,37(%")2 37-7% 

")("$,.(C33 * #$+),0&0/ &.(")/ 3&3 )*#,),0&08 &.()" 2 -%**.8(. !/$,% +,)*#) 7%(9& 

+$*#$<=$< (3:$. ?% ,3*. 27 +)"%7%(% 2%,3%C39 20-),)6(05 *,.@(35 63*&% >%-.,(05 

#063()" $ )*#,),0&)4) &.("% 37 ,%7(05 6%*#.8 %,.%&%. ;)4&%*() +.,.63*&.((0/ 20:. 

3*#)6(3"%/, % #%">. *)-*#2.((0/ @%((0/, 37/.(.(3. B#)8 5%,%"#.,3*#3"3 $ )*#,),0&)4) 

&.("% @)2)&'() #.*() *C.+&.() * 37/.(.(3./ E),/)8 ,0&%, ,%7/.,%/3 3 +)&)>.(3./ 

6.&<*#.8. N7 B#)4) ,3*$("% /)>() 23@.#', 6#) 63*&) >%-.,(05 #063()" $ )*#,),0&)4) 

&.("% +,.#.,+.2%.# *$=.*#2.((0. *@2343 (. #)&'") +,3 +.,.5)@. )# )@()8 ,.6()8 *3*#./0 " 
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@,$4)8, "%" B#) )#/.6.() ;.;. !&."*..20/ 3 *)%2#),%/3 (1986), () 3 7%/.#() 2%,'3,$.# +,3 

+,)@23>.(33 )# 2.,5(.4) #.6.(39 " (3>(./$. L)*&.@(.. (%-&<@%.#*9 2 -%**.8(. P(3*.9 +,3 

*,%2(.(33 )*#,),0&05 &.(")2 37 )7. U$-*$4$& 3 -%**.8(% ,. ;.&.(4%, )7. I%8"%& 3 ,." 

!(4%,% 3 P(3*.8, % #%">. )*#,),0&05 &.(")2 37 2.,5)238 * &.("%/3 37 ;,.@(.4) 3 ?3>(.4) 

!/$,% 3 Y**$,3. A -%**.8(. P(3*.9 #$+),0&08 &.()" +)"% (. )-(%,$>.(. G%>. .*&3 )( 3 

-$@.# #%/ (%8@.(, #) 2,9@ &3 .4) 63*&.(()*#' 2 B#)/ ,%8)(. -$@.# (%*#)&'") 2.&3"%, 6#)-0 

*#%&) 2)7/)>(0/ *297%#' 2%,3%C3< 63*&% >%-.,(05 #063()" $ )*#,),0&)4) &.("% 37 B#)8 

,.6()8 *3*#./0 * +,3*$#*#23./ 23@%-")("$,.(#%. L)*")&'"$ 2 -%**.8(. !/$,% #$+),0&08 

&.()" ,%*+,)*#,%(.( )# 2.,5)238 @) (37)238, #) 3 2 B#)/ *&$6%. *#%()23#*9 

7%#,$@(3#.&'(0/ )-K9*(3#' *#)&' )6.23@($< "&3(%&'($< 37/.(632)*#' B#)4) +)"%7%#.&9 $ 

)*#,),0&)4) &.("% B")&)436.*"3/ */.=.(3./, 2072%((0/ +,3*$#*#23./ 23@%-")("$,.(#%.  

Sb

!"#$%

&'(

)*+,-.

/0.102

3-2-*40

&2-*-1

5-*0

!*6+4+"10

7. 89:"

;. 89:"

<"+9="(-

>60

18 20 22 24 26 28 30 32

 
C)+. 27. ;,.@(.. 63*&) >%-.,(05 #063()" 2 20-),"%5 #$+),0&)4) 3 )*#,),0&)4) &.(")2 («+$*#0.» 3 
7%&3#0. #,.$4)&'(3"3, *))#2.#*#2.(()) 37 ,%7&36(05 4.)4,%E36.*"35 ,%8)()2. ;)*#%2&.() +) 
*&.@$<=3/ @%((0/: #%-&. 17; I),3*)2, 1928; O.(':3")2, 1948; L)@&.*(08, 1953; ?3")&'*"38, 1956; 
O3#,)E%()2, 1959; T$4%,3(%, L,)(3(, 1966; S%+):(3")2%, 1968-; J3,3&&)2, 1964, 1972; F$(@,37.,, 
1974; G%:3@),> 3 @,., 1976; J3E%, 1976; O%/)(#)2, 1977; O3(%, 1977; J3,3&&)2 3 @,., 1979; O3(%, 
A%*3&'.2%, 1979; A%*3&'.2%, O3(%, 1980; !&."*..2, 1981, 1983, 1985, 1986; F$(@,37., 3 @,., 1981; 
;",9-3(, 1981; I),3*)2.C 3 @,., 1983; O3(%, !&."*..2, 1985; !&."*..2, J3,3&&)2, 1985; !&."*..2 3 
@,., 1986; J%,%*.2, 1987; O%#2..2, ;%/$*.()", 1988; !&."*..2, G$@(3", 1989.  

 

T%"3/ )-,%7)/, 2)+,)* ) 2)7/)>()/ BEE."#. B")&)436.*"35 3/3&3 ,.+,)@$"#32(05 

27%3/)@.8*#238 /.>@$ )*#,),0&0/ 3 #$+),0&0/ &.("%/3 (% 35 /),E)&)436.*"3. 

)*)-.(()*#3 (% *.4)@(9:(38 @.(' )*#%.#*9 )#",0#0/. I.7 @)+)&(3#.&'(05 3**&.@)2%(38 

B#% +,)-&./% (. /)>.# -0#' @) ")(C% ,.:.(%. L,3 B#)/ +,.@*#%2&9.#*9 )*)-.(() 2%>(0/ 
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+,)2.@.(3., ",)/. %(%&37% @)+)&(3#.&'()4) /),E)&)436.*")4) /%#.,3%&%, *,%2(3#.&'(05 

3**&.@)2%(38 B")&)433 )-)35 23@)2, 2 ")#),05 )*)-). 2(3/%(3. @)&>() -0#' $@.&.() 

37$6.(3< 35 #,)E36.*"35 (3:. 
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!2"1$2 
 

1. ;)4&%*() ,.7$&'#%#%/ %(%&37% 37/.(632)*#3 /#G?J, &.("3 ,)@% Brachymystax 

6,.7206%8() -&37"3 " #%8/.(9/ ,)@% Hucho, 3 2/.*#. )(3 *)*#%2&9<# )@($ 37 5 

)*()2(05 4,$++3,)2)" 2($#,3 Salmoninae. G,$4 )# @,$4% B#3 +9#' 4,$++3,)2)" 

$@%&.(0 4.(.#36.*"3 +,3/.,() 2 ,%2()8 *#.+.(3, 6#) +)72)&9.# +,.@+)&%4%#' 

«"$*#)2$<» *5./$ 35 E3&)4.(.#36.*"35 27%3/))#():.(38. 

2. H)@ Brachymystax )#&36%.#*9 )# 2*.5 )*#%&'(05 ,)@)2 &)*)*.205 ,0- #,./9 

%$#%+)/),E39/3, )#,%>%<=3/3 )*)-.(()*#3 *).@3(.(39 4)&)2(05 "%(%&)2 

*.8*/)*.(*),()8 *3*#./0, *#,).(39 +)@K9706()-6.&<*#()8 3 &)-()8 ")*#.8. L9#' 

%$#%+)/),E38 /%,"3,$<# ,)@ Hucho, )@(% — ,)@ Parahucho.  

3. T,3 *3(%+)/),E33 )-K.@3(9<# ,)@0 Brachymystax 3 Hucho 2 )@($ E3&)4.(.#36.*"$< 

4,$++3,)2"$. T%"3/ )-,%7)/, $*#%()2&.() +)&(). *))#2.#*#23. /.>@$ ,.7$&'#%#%/3 

/)&."$&9,()-4.(.#36.*"35 3 *,%2(3#.&'()-/),E)&)436.*"35 3**&.@)2%(38 

E3&)4.(.#36.*")4) +)&)>.(39 B#35 ,)@)2 &)*)*.205 ,0-. 

4. L,3(C3+3%&'(). *5)@*#2) 2 *#,).(33 B#/)3@%&'()8 6%*#3 6.,.+% &.(")2 3 #%8/.(.8 

,)@% Hucho $"%702%.# (% +,)3*5)>@.(3. &.(")2 )# 53=()8 +,.@")2)8 E),/0.  

5. D-(%,$>.((08 53%#$* /.>@$ )*#,),0&0/ 3 #$+),0&0/ &.("%/3 +) ,9@$ 

)*#.)&)436.*"35 3(@."*)2 @.&%.# 2)7/)>(0/ 20@.&.(3. 2 ,)@. Brachymystax @2$5 

*%/)*#)9#.&'(05 23@)2: )-0"()2.(()4), 3&3 )*#,),0&)4) &.("% B. lenok (Pallas, 1773) 

3 #$+),0&)4) — B. tumensis Mori, 1930.  

6. Y,)2.(' @32.,4.(C33 +)*&.@)2%#.&'()*#.8 /#G?J #$+),0&)4) 3 )*#,),0&)4) &.(")2 

(2,3% ($"&.)#3@(05 7%/.=.(38) *,%2(3#.&'() 20*)" 3 *)*#%2&9.# +,3/.,() 2/3 )# 

$,)2(9 @32.,4.(C33 /#G?J &.(")2 3 #%8/.(.8 ,)@% Hucho. ?%+,)#32, +) )-=3/ 

+%,%/.#,%/ "%,3)#3+% 23@0 &.(")2 +,%"#36.*"3 (. )#&36%<#*9. 

7. J%,#3(% /),E)&)436.*")8 @3EE.,.(C3%C33 #$+),0&)4) &.("% (% 2)*#)". .4) %,.%&% 

+)5)>% (% #$, ")#),%9 /)4&% -0 2)7(3"($#' 2 ,.7$&'#%#. @.8*#239 */.=.(39 

+,37(%")2 2 7)(. .4) 2#),36()4) ")(#%"#% * )*#,),0&0/ &.(")/. D@(%") (% 

*.4)@(9:(38 @.(' )#*$#*#2$<# $-.@3#.&'(0. @)"%7%#.&'*#2% #)4), 6#) )(% *&)>3&%*' 

3/.(() 37-7% B")&)436.*"35 3/3&3 ,.+,)@$"#32(05 27%3/)@.8*#238 /.>@$ B#3/3 

@2$/9 23@%/3.  
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I&,#.),8.) 
S097899? ,.,. U%,%"#.,3*#3"% *3/+%#,36.*"35 E),/ &.("% (Brachymystax) 37 )7.,% 

1.+,3(@%"%( 3 ,."3 J$%(@% // W")&)4)-E%$(3*#36.*"3. 3**&.@)2%(39. O.: N7@-2) 

O)*". $(-#%, 1981. ;. 181–201. 

S097899? ,.,. O),E)-B")&)436.*"%9 5%,%"#.,3*#3"% &.(")2 (Salmonidae, Brachymystax) 37 

-%**.8()2 !/$,% 3 Y@0 // Q))&. >$,(. 1983. T. 62, [7. ;. 1057-1067.  

S097899? ,.,. ;3/+%#,36.*"3. E),/0 &.("% (,)@ Brachymystax) 37 -%**.8(% A3#3/% // I3)&. 

(%$"3. 1985. [ 3. ;. 41–48. 

S097899? ,.,., +3<300;? S.T. J 2)+,)*$ ) /),E)&)433 3 ,%*+,)*#,)(.(33 @2$5 E),/ &.("% 

,)@% Brachymystax Günther (Salmonidae) 2 -%**.8(. 1.(0 // A)+,. 35#3)&. 1985. T. 25, [ 

4. ;. 597–602.  

S097899? ,.,. O),E)&)439 4)&)20 &.(")2 37 -%**.8(% ;.&.(43 3 35 +)&)>.(3. 2 *#,$"#$,. 

,)@% Brachymystax (Salmonidae) // I<&. ODNL. D#@. -3)&. 1986. T. 91, [ 2. ;. 36-40. 

S097899? ,. ,., I32- I.M., +;2.<-E;? S.,. L%,%&&.&'(0. "&3(0 "%" ,.7$&'#%# 2*#,.6()4) 

,%**.&.(39 )*)-.8 3 */.=.(39 +,37(%")2. !(%&37 *3#$%C33 2 ,)@. Brachymystax 

(Salmoniformes, Salmonidae) // Q))&. >$,(. 1986. T. 65, [2. ;. 227-234. 

S097899? ,.,., DA.237 U.V. 1.()" Brachymystax lenok 37 ,." )*#,)2% ;%5%&3( 3 .4) 

E.(.#36.*"3. )#():.(39 * &.("%/3 37 2)@)_/)2 /%#.,3")2)8 6%*#3 G%&'(.4) A)*#)"% 

// A)+,. 35#3)&. 1989. T. 29, [ 2. ;. 328–330. 

S097899? ,.,. G%((0. ) 7%"&%@". *):(3"% $ (.")#),05 &)*)*.23@(05 ,0- (Salmonoidei) 2 

*2973 * 2)+,)*%/3 35 E3&)4.(33 // Q))&. >$,(. 1993. T. 72, [ 4. ;. 97-105. 

S097899? ,.,. X),/3,)2%(3. /),E)&)436.*"35 ,%7&3638 /.>@$ )*#,),0&0/ 3 #$+),0&0/ 

&.(")/ (,)@ Brachymystax, Salmonidae) 2 )(#)4.(.7. 3 ,)&' 4.#.,)5,)(38 2 35 

@32.,4.(C33 // A)+,. 35#3)&. 1994. T. 34, [ 6. ;. 759-773. 

S097899? ,.,., #34A/32 I.U., +<58-2;? ). U. N**&.@)2%(39 4)&'C)2 Salvelinus alpinus 

(Salmonidae) Q%-%8"%&'9, 2(.*.((05 2 J,%*($< J(34$ H;X;H: *3/+%#,36.*"3. E),/0 

37 )7.,% I)&':)8 ?%/%,%"3# (/),E)&)439, B")&)439, "%,3)&)439) // A)+,. 35#3)&. 1997. 

T. 37, [ 5. ;. 588-602. 

S2B32.9< ).I., W0AB;7;?8736 I.+., #;7;136 *.M. J%,3)#3+ *%5%&3(*")4) #%8/.(9 // I3)&. 

/),9. 1982. [ 1. ;. 59-60. 

S2B32.9< ).I. D- )*()2()/ (%+,%2&.(33 "%,3)&)436.*")8 B2)&<C33 &)*)*.205 ,0- 

(Salmoninae) // O),E)&)439, *#,$"#$,% +)+$&9C38 3 +,)-&./0 ,%C3)(%&'()4) 

3*+)&'7)2%(39 &)*)*.23@(05 ,0- (T.7. ")),@3(. *)2.=. +) &)*)*.23@(0/ ,0-%/. 

1.(3(4,%@, /%,# 1983). 1.: ?%$"%, 1983. ;. 5-6. 
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S2.<3-2;? D.#., ,-??-3=;?- +.S. F)&'9( 1%4)2*")4) (Phoxinus lagowskii Dybowsky) J$%(@)-

R%,*"35 )7., Q%-%8"%&'9 // W")&)4)-E%$(3*#36.*"3. 3**&.@)2%(39. O.: N7@-2) O)*". 

$(-#%, 1981. ;. 202-210. 

O--8-2K-? W., D/9BA-.19 U.U., D9:32 S.*., DA0:-- S., )<:;C32 M.X., '-@32 M.V., 

*-28-0:-- O., #A/-49? $.*., #N<N20N6K-:J Y., %>B;? V.*., !A/-<32- #.X. W")&)439 3 

5)798*#2.((). 7(%6.(3. ,0- O)(4)&'*")8 ?%,)@()8 H.*+$-&3"3. O.: ?%$"%, 1985. 200 

*. 

O9</ '.,. H0-0 -%**.8(% !/$,%. 1909. 270 *. (Q%+. N/+.,. !"%@. ?%$": T. 24, [ 9).  

O9</ '.,. D ")&&."C33 +,.*()2)@(05 ,0-, *)-,%((05 !.N. R.,*"3/ 2 )",.*#()*#95 

A&%@32)*#)"% 3 2 -%**.8(. )7. U%("% // Q%+. D-=. 37$6.(39 !/$,*")4) ",%9. 1913. T. 13. 

;. 11–21. 

O9</ '.,. H0-0 +,.*(05 2)@ H)**38*")8 3/+.,33. O.: N7@-2) G.+%,#%/.(#% 7./&.@.&39, 

1916. 563 *. 

O9</ '.,. H0-0 +,.*(05 2)@ H)**33. O.: F)*. 37@-2), 1923. 2-. 37@. 535 *. 

O9</ '.,. H0-0 +,.*(05 2)@ ;;;H 3 *)+,.@.&'(05 *#,%(. 1.: N7@-2) A*.*)<7(. NDHHU, 

1932. R. 1. 3-. 37@. 544 *. 

O9</ '.,. H0-0 +,.*(05 2)@ ;;;H 3 *)+,.@.&'(05 *#,%(. 1.: N7@-2) A*.*)<7(. NDHHU, 

1933. R. 2. 3-. 37@. ;. 545-903. 

O9</ '.,. 1940. ;3*#./% ,0-))-,%7(05 3 ,0-, (0(. >32$=35 3 3*")+%./05 // T,. Q))&. 3(-

#% !? ;;;H. T. 5. [ 2. 517 *. 

O9</ '.,. H0-0 +,.*(05 2)@ ;;;H 3 *)+,.@.&'(05 *#,%(. O.; 1.: N7@-2) !? ;;;H, 1948. R. 

1. 4-. 37@. ;. 3–468.  

O9</ '.,. H0-0 +,.*(05 2)@ ;;;H 3 *)+,.@.&'(05 *#,%(. O.; 1.: N7@-2) !? ;;;H, 1949. R. 

2. 4-. 37@. ;. 469–925.  

O9<91;?8736 S.V. N5#3)E%$(% )7., O3($*3(*")4) 3 !43(*")4) )",$4)2 P(3*.8*")8 

4$-.,(33 // T,. ;3-3,*")8 35#3)&)4. &%-),%#),33, 1924. T. 2, 20+. 1. ;. 11–78. 

O989.2;? '.*., +A49<;? S.*. J *3*#./%#36.*")/$ +)&)>.(3< &.(")2 ,)@% Brachymystax ,. 

N/%( // Q))&. +,)-&. ;3-3,3: O%#.,3%&0 IV *)2.=. 7))&)4)2 ;3-3,3. ?)2)*3-3,*": 

?%$"%, 1972. ;. 220–221. 

O;<38;? #.W. H0-0 ,. 1.(0 // T,. \"$#. J)/. !"%@. ?%$" ;;;H. 1928. T. 9. 181 *. 

O;<38;?9J ).Z., S097899? ,.,., I32- I.T. O()4)/.,(08 *#%#3*#36.*"38 %(%&37 

/),E)&)436.*"35 +,37(%")2 *3/+%#,36.*"35 E),/ &.("% ,)@% Brachymystax 

(Salmonidae) 37 2)@)./)2 -%**.8()2 ,." 1.(0 3 !/$,% // A)+,. 35#3)&.1983. T. 23, [ 2. 

;. 193-208. 
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O;<38;?9J ).Z. !(%&37 /),E)&)436.*")8 37/.(632)*#3 ,0- (% )*()2. /%#./%#36.*"35 

/.#)@)2. !2#),.E. G3*. … "%(@. -3)&. (%$". O., 1985. 25 *.  

M-<@-C;?8736 *.S. H0-0 T.&.C")4) )7.,% // P>.4)@(3" Q))&. /$7.9 N/+.,. !"%@. ?%$". 1900. 

T. 5. ;. 412–427. 

M-830F9?- ).D. D*#.)&)436.*"%9 5%,%"#.,3*#3"% &.("% (,)@ Brachymystax: Salmoniformes, 

Salmonidae) )7.,% O%,"%")&' 3 ,."3 J%&'@>3, // Q))&. >. 1978. T. 57, [ 4, ;. 555-561. 

M-830F9?- ).D., I32- I.M. ;,%2(3#.&'(08 %(%&37 /),E)&)436.*"35 +,37(%")2 &.(")2 37 

,%7(05 6%*#.8 %,.%&% ,)@% Brachymystax (Salmoniformes, Salmonidae) // Q))&. >$,(. 

1980. T. 50, [ 1. ;. 79–90. 

M37=;<;?8736 %.I. O.5%(37/0 23@))-,%7)2%(39 $ 4)&'C)2 J,)()C")4) )7.,%. O.: ?%$"%, 

1978. 111 *. 

M37=;<;?8736 %.M., I-7;9.;? S.*., R9?43E32 S.S. U,)/)*)/(0. (%-),0 &.("% 3 

*3-3,*")4) #%8/.(9 3 @32.,4.(C39 ,)@)2 &)*)*.205 // M3#)&)439. 1985. T. 27, [ 6. ;. 

703-709. 

M3279?34 W.S. A0@%<=38*9 4.)4,%E 3 +$#.:.*#2.((3". O3(*": ?%$"% 3 T.5(3"%, 1965. 105 *. 

W9@=29< M.W. D-=%9 7))4.)4,%E39. O.-1.: F)*. 37@-2) I3)&. 3 O.@3C. &3#-,0, 1936. 548 *. 

W32-=A032- '.+., R9.F7; ,.M., I3<;E234927; V.'., W32-=A032 S.S. G32.,4.(C39 

+)*&.@)2%#.&'()*#.8 /3#)5)(@,3%&'()8 G?J #35))".%(*"35 &)*)*.8 // ]$,(. B2)&. 

-3)53/. 3 E373)&. 1988. T. 24. [ 4. ;. 477-482. 

W0-.7;? *.S. Q%/.#"3 ) ,0-%5 !&#%9 // T,. !&#%8*")4) 4)*. 7%+)2.@(3"%. 1938. A0+. 1. ;. 295-

300. 

W0AB;7;?8736 I.+. J&%**3E3"%C39, E3&)4.(.7 3 7%")()/.,()*#3 B2)&<C33 &)*)*.205 ,0- // 

;)2,./.((). *)*#)9(3. 3**&.@)2%(38 &)*)*.23@(05 ,0-. T)&'9##3: NWAI, 1988. ;. 66-

67. 

W0AB;7;?8736 I.+. ?)208 274&9@ (% E3&)4.(3< &)*)*.205 ,0- +)@*./.8*#2% Salmoninae // 

O),E)&)439, *#,$"#$,% +)+$&9C38 3 +,)-&./0 ,%C3)(%&'()4) 3*+)&'7)2%(39 

&)*)*.23@(05 ,0- (T.7. ")),@3(. *)2.=. +) &)*)*.23@(0/ ,0-%/. 1.(3(4,%@, /%,# 

1983). 1.: ?%$"%, 1983. ;. 37-39. 

W0AB;7;?8736 I.+. W2)&<C3)((%9 -3)&)439 &)*)*.205 ,0-. !2#),.E. @3*. … @)"#. -3)&. 

(%$". A&%@32)*#)", 1990. 48 *. 

W0AB;7;?8736 I.+. W2)&<C3)((%9 -3)&)439 &)*)*.205 ,0-. O.: ?%$"%, 1995. 343 *. 

W;<E7;? ,.S., D;<;Q99?- ).S., +0H7-2;? M.S., +A037;?- *.V. D*#.)&)436.*"3. )*)-.(()*#3 

#35))".%(*"35 &)*)*.8 ,)@% Oncorhynchus // A)+,. 35#3)&. 1979. T. 19, [ 6. ;. 963-982. 

WA2.<319< S.*. J -3)&)433 2)*#)6()*3-3,*")4) &.("% Brachymystax lenok swetowidowi 

Kirillov 2)@)./)2 T$20 // T,. ?NN I3)&)433 3 -3)E373"3. 1974. T. 4. ;. 119-126. 
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WA2.<319< S.*., V;/-2192 O.W., +-Q-2;?- M.M., +<3?;L97;? W.I. H0-0 T.&.C")4) )7.,%. 

?)2)*3-3,*": ?%$"%, 1981. 160 *. 

WA89? S.M., #A/-49? $.*. D#,9@ Tetraonchidea // D+,.@.&3#.&' +%,%73#)2 +,.*()2)@(05 ,0- 

E%$(0 ;;;H. 1.: ?%$"%, 1985. T. 2. L%,%73#36.*"3. /()4)"&.#)6(0. (L.,2%9 6%*#').;. 

253-268. 

WA89? S.M. T3+ R&.(3*#)()43. — Arthropoda // D+,.@.&3#.&' +%,%73#)2 +,.*()2)@(05 ,0- 

E%$(0 ;;;H. 1.: ?%$"%, 1987. T. 3. L%,%73#36.*"3. /()4)"&.#)6(0. (A#),%9 6%*#'). ;. 

378-524. 

D-E.;<K S., !A/-<32- #.X., !H=<32- '.V. H0-0 )7. U$-*$4$& 3 +.,*+."#320 35 

5)798*#2.(()4) 3*+)&'7)2%(39 // L,3,)@(0. $*&)239 3 ,.*$,*0 L,35$-*$4$&'9 2 O?H. 

O.: ?.@,%, 1976. ;. 268-326. 

D;<;Q99?- ).S. D (.")#),05 *,%2(3#.&'()-/),E)&)436.*"35 +,37(%"%5 *.2%(*"35 E),.&.8 

(Salmo ischchan Kessler) 2 *2973 * 35 "&%**3E3"%C3.8 // Q))&. >. 1967%. T. 46, [ 9. ;. 

1362-1370. 

D;<;Q99?- ).S. ;,%2(3#.&'()-/),E)&)436.*"3. )*()20 *3*#./%#3"3 2)*#)6()-.2,)+.8*"35 

&)*)*.8 // A)+,. 35#3)&. 1967-. T. 7, [ 1. ;. 3-17. 

D;<;Q99?- ).S. N*+)&'7)2%(3. @%((05 "%,3)&)433 @&9 ,.:.(39 2)+,)*)2 *3*#./%#3"3 3 

E3&)4.(33 &)*)*.23@(05 ,0- // D*()20 "&%**3E3"%C33 3 E3&)4.(33 &)*)*.23@(05 

,0-. 1.: N7@-2) Q))&. 3(-#% !? ;;;H, 1977. ;. 86-96. 

D;<;Q99?- ).S., [32;?F9? ).S., +0H7-2;? M.S., %9E9=237;? U.,., ,-??-3=;?- +.S., 

R-@;E237;?- W.\. ;)2,./.((). *)*#)9(3. 3**&.@)2%(38 E3&)4.(33 3 "&%**3E3"%C33 

&)*)*.23@(05 ,0- // A)+,. 35#3)&. 1980. T. 20, [ 5. ;. 771-791. 

D;<;Q99?- ).S. J&%**3E3"%C39 3 E3&)4.(39 #35))".%(*"35 &)*)*.205 ,0- (+)@*./.8*#2) 

Salmoninae) // ;3*#./%#3"% 3 B")&)439 ")*#3*#05 ,0-. 1.: QN? !? ;;;H, 1982. ;. 15-

22. 

D;<;Q99?- ).S., ,3.;<;?873 I., #9=<;?873 *. D*#.)&)436.*"3. )*)-.(()*#3 )5,3@*"35 

E),.&.8 (Salmo letnica) 2 *2973 * 35 "&%**3E3"%C3.8 // Q))&. >$,(. 1983. T. 62, [ 11. ;. 

1691-1700. 

D;<;Q99?- ).S. ?.")#),0. +,3(C3+0 "&%**3E3"%C33 &)*)*.205 ,0- // O),E)&)439 3 

*3*#./%#3"% &)*)*.23@(05 ,0-. 1.: N7@-2) Q))&. 3(-#% !? ;;;H, 1985. ;. 4-12. 

D;<;Q99?- ).S., MA7;?34 !., ,9<=-034 D. D*#.)&)436.*"3. )*)-.(()*#3 -%&"%(*")8 

/,%/),()8 E),.&3 Salmo marmoratus Cuv. (Salmonidae) // T,. Q))&. 3(-#% !? ;;;H, 

1987. T. 162. ;. 13-21. 
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D;<;Q99?- ).S. J&%**3E3"%C39, E3&)4.(39 3 )*)-.(()*#3 B2)&<C33 &)*)*.205 ,0- 

(Salmoniformes, Salmonoidei, Salmonidae) // ;)2,./.((). *)*#)9(3. 3**&.@)2%(38 

&)*)*.23@(05 ,0-. T)&'9##3: NWAI, 1988. ;. 93-94. 

D;<;Q99?- ).S. D*()2(0. +,3(C3+0 "&%**3E3"%C33 3 E3&)4.(33 &)*)*.205 ,0- 

(Salmoniformes, Salmonoidei, Salmonidae) // T,. Q))&. 3(-#% !? ;;;H, 1989. T. 201. ;. 5-

16. 

D;<;Q99?- ).S., ,-??-3=;?- +.S. ;./. 5. Salmonidae // !(()#3,)2%((08 "%#%&)4 

",$4&),)#05 3 ,0- ")(#3(.(#%&'(05 2)@ H)**33. O.: ?%$"%, 1998. ;. 31–41. 

D;<;Q99?- ).S. 1)*)*3 3 E),.&3 P2,%733: *,%2(3#.&'(%9 /),E)&)439, *3*#./%#3"% 3 

E3&)4.(39 // !2#),.E. @3**. ... @)"#. -3)&. (%$". ;%("#-L.#.,-$,4, 1999. 55 *. 

D<>/32 #.S. H0-(0. ,.*$,*0 \"$#33 // T,. ;)2.#% +) 37$6.(3< +,)372)@3#.&'(05 *3&. 

\"$#*". !;;H. A0+. 5, 1.: N7@-2) !? ;;;H, 1933. ;. 3-94. 

D<>/32 #.S. L)/.*3 *34)205 ,0- ,."3 J)&0/0 // T,. Q))&. 3(-#% !? ;;;H, 1936. T. 3. ;. 

443-455. 

DA0F796=. W.D. ;+3*)" ,0- ,. ;$8E$(% // N72. T)/. 4)*. $(-#%. 1925. T. 75. ;. 68–72.  

D5B;?8736 O. H0-0 *3*#./0 2)@ I%8"%&% // N72. ;3-. )#@. H$**. 4.)4,. )--2%. 1876. T. 7, [ 1. 

;. 1-25. 

D5B;?8736 O. H0-0 *3*#./0 2)@ !/$,% // N72. ;3-. )#@. H$*. 4.)4,. )--2%. 1877. T. 8, [ 1–2. 

;. 1–29. 

)<:;0927; S.M. N*#),39 E),/3,)2%(39 3 7))4.)4,%E36.*"38 %(%&37 +%,%73#)E%$(0 ,0- 

+,.*()2)@(05 2)@)_/)2 ")(#3(.(#%&'()8 6%*#3 -%**.8(% \+)(*")4) /),9 // L%,%73#0 

>32)#(05 3 ,%*#.(38. A&%@32)*#)": GAD !? ;;;H, 1989. ;. 45-54.  

)<:;0927; S.M. L%,%73#0 ,0- +,.*()2)@(05 2)@)_/)2 ")(#3(.(#%&'()8 6%*#3 -%**.8(% 

\+)(*")4) /),9. A&%@32)*#)": GAD H!?, 1992. 236 *. 

)<:;0927; S.M., O98@<;1?-225C M.M., R9.F7; ,.M. X%$(% +%,%73#)2 &)*)*.205 ,0- 

(Salmonidae, Salmoniformes) L,3/),*")4) ",%9. A&%@32)*#)": G%&'(%$"%, 1998. 89 *. 

[90328736 U.#. ;#,$"#$,% 3 @3EE.,.(C3%C39 +)+$&9C38 3 E),/ %#&%(#36.*")4) &)*)*9. 1.: 

?%$"%, 1985. 128 *. 

[;0;=AC32 ,.T., ,9:924927; S.U., O90>9? M.S. T%8/.(3 3 &.("3 G%&'(.4) A)*#)"% H)**33. 

U%-%,)2*", 2000. 128 *. 

+-<-89? W.'. H0-0 Q%-%8"%&'9. ?)2)*3-3,*": ?%$"%, 1987. 295 *. 

+-Q-2;? S.V. G2$*#2),6%#0. /)&&<*"3 3 E%$(3*#36.*"%9 -3)4.)4,%E39 *.2.,()8 

L%C3E3"3. A&%@32)*#)": GAD !? ;;;H, 1991. 196 *. 

+3<300;? T.*. N5#3)E%$(% -%**.8(% ,. A3&<9 // T,. 3(-#% -3)&. \X ;D !? ;;;H, 1962. 

A0+. 8. ;. 5-71. 
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+3<300;? T.*. ]32)#(08 3 ,%*#3#.&'(08 /3, ;),@)()5*")4) +&%#) // L)72)()6(0. 

>32)#(0. \"$#33 (O%#.,3%&0 +) B")&)433 3 63*&.(()*#3) \"$#*": N(-# -3)&., 1964. ;. 

83-89.  

+3<300;? T.*. H0-0 \"$#33. O.: ?%$"%, 1972. 360 *. 

+3<300;? T.*., +3<300;? S.T., !>@=3</>2;? I.I., !9=9<32 M.W. N5#3)E%$(% // I3)&)439 

A3&<8*")4) 2)@)5,%(3&3=%. ?)2)*3-3,*": ?%$"%, 1979. ;. 156–216. 

+3<@34237;? M.,. J 2)+,)*$ ) B2)&<C33 "%,3)#3+% ,0-))-,%7(05 3 ,0- // Y*+.53 *)2,. 

-3)&. 1974. T. 78, [ 3. ;. 404-422. 

+3Q- I.V. O),E)&)439 @2$5 E),/ &.("% (,)@ Brachymystax, *./. Salmonidae) 37 -%**.8(% 

!/$,% 3 35 *3*#./%#36.*"). +)&)>.(3. // Q))4.)4,%E39 3 *3*#./%#3"% ,0-. 1.: QN? 

!? ;;;H, 1976. ;. 142–156. 

+A13L32 +.M., ,-??-3=;?- +.S. D*#.)&)436.*"3. )*)-.(()*#3 #35))".%(*"35 E),.&.8 (,)@ 

Salmo) J%/6%#"3 2 *2973 * )+,.@.&.(3./ 35 #%"*)()/36.*")4) *#%#$*% // A)+,. 35#3)&. 

1996. T. 36, [ 3. ;. 308-326. 

+A<92J;? S.*. Q))4.)4,%E39 L,3%/$,'9. O.: ?%$"%, 1965. 155 *. 

'9B9.9? M.D. ?.)4.()2%9 E%$(% +,.*()2)@(05 ,0- Q%8*%(*")8 2+%@3(0 3 Q%+%@()-

;3-3,*")8 (37/.(()*#3 // A)+,. 35#3)&. 1959. [ 12. ;. 28-69. 

'9?-23.;? M.X. J 2)+,)*$ ) +3#%(33 &.("% (Brachymystax lenok Pallas) 2 +,.@4),(05 

+,3#)"%5 !/$,% // Q))&. >$,(. 1951. T. 30. [ 1. ;. 73-77. 

'9?-23.;? M.X. L3#%(3. 3 +3=.20. )#():.(39 ,0- 2 +,.@4),(05 +,3#)"%5 (3>(.4) #.6.(39 

!/$,% // A)+,. 35#3)&. 1959. [ 13. ;. 139-155.  

'9?-23.;? M.X. A)*+,)372)@*#2) %/$,*"35 &)*)*.8 3 "),/)2%9 -%7% 35 /)&)@3 2 +,3#)"%5 

!/$,%. 1969. N72. TN?HD. T. 67. 242 *. 

'9?;2=32 %. F.(.#36.*"3. )*()20 B2)&<C33. O.: O3,, 1978. 351 *. 

'32.B9</ W."., DA0F796= W.D. O%#.,3%&0 +) ,0-%/ S%(#%,*")4) /),9 // N72. T35))".%(. 

(%$6.-+,)/0*&. *#%(C33. A&%@32)*#)", 1929. A0+. 3. R. 1. ;. 1-140. 

I-7;9.;? S.*. J%,3)&)439, -3)53/36.*"%9 4.(.#3"% 3 +)+$&9C3)((%9 E.(.#3"% 

&)*)*.23@(05 ,0- ;3-3,3 3 G%&'(.4) A)*#)"%: *,%2(3#.&'(08 %*+."#. O.: YOJ 

«L*35)&)439», 1999. 291 *. 

I-:;2=;? S.I. H0-0 I,%#*")4) 2)@)5,%(3&3=%. ?)2)*3-3,*", 1977. 247 *. 

I-23-=38 !., T<34 Z., ,N:B<A7 DK. O.#)@0 4.(.#36.*")8 3(>.(.,33. O)&."$&9,(). 

"&)(3,)2%(3.. O.: O3,, 1984. 480 *. 

I-<7;? U.D. V>()+,3/),*"388 :.&'E \+)(*")4) /),9 2 +)7@(./ +&.8*#)C.(. 3 4)&)C.(.. 

A&%@32)*#)": GA?M !? ;;;H, 1983. 128 *. 
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I-=?99? S.*., ,-:A892;7 M.#. L)+$&9C3)((%9 37/.(632)*#' 2(.:(./),E)&)436.*"35 

+,37(%")2 $ &.("% (Brachymystax, Salmonidae) (.")#),05 2)@)./)2 -%**.8(% )7.,% 

I%8"%& // III A*.*)<7(). *)2.=%(3. +) &)*)*.23@(0/ ,0-%/. T)&'9##3: NWAI, 1988. ;. 

196-198. 

I-=?99?- ).*., I-=?99? S.*. ;,%2(3#.&'(08 %(%&37 +%,%73#)E%$(0 &.("% // L%,%73#0 3 

-)&.7(3 43@,)-3)(#)2 1.@)23#)/),*")8 +,)23(C33. ?)2)*3-3,*": ?%$"%, 1990. ;. 69-

73. 

I9.237;? O.I., RAB32- ).S., I90F237;?- I.*., ,-??-3=;?- +.S. L,)-&./% ,)@)2)4) *#%#$*% 

#35))".%(*"35 &)*)*.8 3 E),.&.8 (4.()*3*#./%#36.*"38 %(%&37) // A)+,. 35#3)&. 1999. 

T. 39, [ 1. ;. 14-21. 

I92FE37;? I.V. D- 35#3)E%$(. )7. O%,"%-J$&' // Y6.(0. 7%+. L.,/*")4) 4)*. $(-#%. 1938. 

T. 3, A0+. 2. ;. 119-142. 

I92FE37;? I.V. H0-0 -%**.8(% D-3. X)(@0 -3-&-"3 3/. A.N. 1.(3(%, 1948. ;. 86. 

I32- I.M. G%((0. +) /),E)&)433 3 *3*#./%#3". &.("% (,)@ Brachymystax) 37 ,." D()( 3 

J.,$&.( (O?H) // I<&. ODNL. D#@. -3)&. 1977. T. 82, [ 5. ;. 58-65. 

I32- I.M., M-830F9?- ).D. D-(%,$>.(3. *3/+%#,36.*"35 E),/ &.("% (,)@ Brachymystax) 2 

-%**.8(. 1.(0 // I<&. ODNL. D#@. -3)&. 1979. T. 84, [ 5. ;. 24–33. 

I32- I.M., S097899? ,.,. J +)7(%(3< E.(.#36.*")8 *#,$"#$,0 ,)@% Brachymystax (Salmoni-

formes, Salmonidae): ) E),/%5 &.(")2 2 -%**.8(. D-3 // Q))&. >$,(. 1985. T. 64, [ 4. ;. 

549–561. 

I32- I.M. O3",)B2)&<C39 ,0-: B2)&<C3)((0. %*+."#0 E.(.#36.*")4) ,%7())-,%739. O.: 

?%$"%, 1986. 207 *.  

I32- I.M. A.,)9#(). #)&")2%(3. *3#$%C33 2 ,)@. Brachymystax (Salmonidae, Pisces): 

/()>.*#2.((). 43-,3@(). 23@))-,%7)2%(3.? // Q))&. >$,(. 1992. T. 71, [4. ;. 29-33. 

I3=<;Q-2;? M.#. J *3*#./%#3". &.("% 37 )7.,% O%,"%-J$&' // ;-. ,%-)# +) 35#3)&)433 3 

43@,)-3)&)433. !&/%-!#%: N(-# 7))&. !? J%7;;H. 1959. A0+. 2. ;. 267-275. 

I3=<;Q-2;? M.#. U%,3$* )7.,% O%,"%"$&' // I3)&)436.*"3. (%$"3. 1971. A0+. 1. ;. 104-112. 

*37;0F8736 W.M. H0-0 -%**.8(% !/$,%. O.: N7@-2) !? ;;;H, 1956. 551 *. 

$19<2H7 *.D. H)*# 3 2)*+,)372.@.(3. /3#)5)(@,38. O.: ?%$"%, 1978. 263 *. 

$096237 S.W., #;0>7;?- *.). F.(.#36.*"%9 @3EE.,.(C3%C39 3 E3&)4.(39 &)*)*.205 ,0- *./. 

Salmonidae // F.(.#3"%. 1992. T. 28, [9. ;. 141-149. 

$096237 S.W., #;0>7;?- *.). H.*#,3"#%7(08 %(%&37 /3#)5)(@,3%&'()4) 4.()/% &)*)*.205 

,0- *./.8*#2% Salmonidae // F.(.#3"%. 1994. T. 30, [ 9. ;. 1202-1214. 

$<0;? M.*., OA0-=;?- *.R. ;,%2(3#.&'(%9 C3#)4.(.#3"% 3 "%,3)*3*#./%#3"% 

/&.")+3#%<=35. O.: ?%$"%, 1983. 405 *. 
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$832;? S.W., V0F32 V.V., S097899? ,.,. X),/0 &.(")2 ,)@% Brachymystax (Salmoniformes, 

Salmonidae) 2 *2.#. @%((05 +)+$&9C3)(()-4.(.#36.*")4) %(%&37% // Q))&. >$,(. 1990. T. 

69, [ 8. ;. 76–89. 

$832;? S.W. F.(.#36.*"%9 @32.,4.(C39 3 E3&)4.(.#36.*"3. 27%3/))#():.(39 &.(")2 ,)@% 

Brachymystax 3 #%8/.(.8 ,)@)2 Hucho 3 Parahucho // F.(.#3"%. 1991. T. 27, [ 12. ;. 

2127-2136. 

$832;? S.W. A*#,.6(). ,%**.&.(3., 2#),36(08 ")(#%"# 3 23@))-,%7)2%(3. $ &.(")2 ,)@% 

Brachymystax (Salmonidae, Salmoniformes) // F.(.#3"%. 1993. T. 29, [ 4. ;. 654–669.  

$832;? S.W. 1)*)*.20. ,0-0 Salmo, Parasalmo 3 Oncorhynchus: 4.(.#36.*"%9 @32.,4.(C39, 

E3&)4.(39 3 "&%**3E3"%C39 // A)+,. 35#3)&. 1999. T. 39, [5. ;. 595-611. 

#-?0;? D.S. 1)*)*.20. (-3)&)439 ,%723#39 3 2)*+,)372)@*#2)). O.: N7@-2) OFY, 1989. 219 *. 

#-?0;? D.S. D*)-.(()*#3 ,%723#39 )*#,),0&)8 3 #$+),0&)8 E),/ &.("% Brachymystax lenok 

2 *2973 * B2)&<C3.8 ,%((.4) )(#)4.(.7% &)*)*.205 ,0- // A)+,. 35#3)&. 1993. T. 33, [ 

1. ;. 100–110. 

#-00-8 #.,. L$#.:.*#23. +) ,%7(0/ /.*#%/ H)**38*")4) 4)*$@%,*#2%. (L.,. * (./. X. 

T)/%(*")4)). J(. 2., R. 2. ;L-., 1786. 571 *. 

#-<@A<- V.[. D +,)3*5)>@.(33 35#3)E%$(0 ,." ;.2.,()4) L,3/),'9 // A)+,. 35#3)&. 1989. 

T. 29, [ 3. ;. 506-508. 

#;.098256 S.M. O),E)&)436.*"3. 3 -3)&)436.*"3. 6.,#0 &.("% 3 ,.6()4) *34% ,. !(4%,0 // 

T,. A*.*. 43@,)-3)&. )--2%. 1953. T. 5. ;. 275-282. 

#<;232 *.I. L%,%73#)E%$(% ,0- 2)@)./)2 R%,*")8 ")#&)23(0 (Q%-%8"%&'*"38 ;.2.,) // 

Y6.(. 7%+. R3#. 4)*. +.@. 3(-#%. 1966. ;. 120-159. 

#<;232 *.I. L%,%73#0 3 -)&.7(3 ,0- // L,3,)@(0. $*&)239 3 ,.*$,*0 L,35$-*$4$&'9 2 

O?H. O.: ?.@,%, 1976. ;. 317-326. 

#A/-49? $.*. F.(.73* +%,%73#)E%$(0 &)*)*.205 ,0- P2,%733 // L%,%73#)&)439. 1980. T. 14, 

[ 5. ;. 403-410. 

#A/-49? $.*. X%$(% /)()4.(.8 *./.8*#2% Tetraonchidae Bychowsky, 1937 // L%,%73#)&)439. 

1984. T.18, [ 1. C. 30-39. 

%-88-.237;? $.S. O),E)&)439 *.8*/)*.(*),()8 *3*#./0 (.")#),05 &)*)*.205 // 
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