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Bunomor pa3~006pa?ue o T p a m a e T  c n o x H o c T b  

CTpOeHUf l  U C T p y K T y p y  C O O ~ ~ ( ~ C T B ~ ~  II M O X C T  6 b l ~ b  

oxapa~~ep~ i?osaso  qacnohi ~ i i aos  ( sunoocr~  6 o r a ~ -  
CTBOM) ii B b l P a n H e H H O C T b W ,  O C H O B ~ H H O ~ ~  H a  l I O K a 3 a -  

T e n n X  3Ha'lUMOCTU UHRa  ( 'IUCneHHOcTU: 6 F i O ~ a ~ c b l .  

~ ~ O ~ ~ K T W B H O L T U ) ,  e r O  I I O n O X e H U U  B C T P Y K T Y p e  n O -  

h iHHMPOnaHi iR  126. 28, 29, 421. O H 0  n O J l O X M T e n b H O  

C B R l a H O  C n p o n y K T U B H O C T b 1 0  3KOCUCTeM, UX n p O -  

C T ~ ~ H W B C H I I O ~ ~  HeOflHOpOjJHOCTbKl, 3BOntOUUOHHbIM 

LIO3paCTOM U O T p M U a T e f l b H O  - C C y p O B K T b K l  C p e f l h l  

[4, 10. 301. B M ~ C T ~  C T e M  K O H K P e T H O e  n P O I l B n e H M e  

3TUX n 3 a M ~ O c ~ l l 3 e f i  M O X C T  H(1CUTb p ~ 3 J l l l q ~ b l f i  Xn-  

p a K T e p  [34, 361. npu 3 T O M  n P e n C T a B n R e T  U H T e p e C  

Bb l f lCHeHHe O T H O C U T ~ ~ ~ ~ H O U  3H~ ' I I IMOCTR KJIUMBTU- 

cleCKUX R ~ U O T U ~ ~ C K U X  (P~KTOPOR. M ~ R ~ C T H O ,  q T O  

nps  n p o n e F i x c H u u  s ORHOM M a n p a m e H u n  ( t ) a ~ ~ o p b ~  
C p e R b l  M O r y T  II3MeHflTbCn n o - p a 3 H O h i y .  H a n p u ~ e p ,  B 

r O P H b l X  n a ~ f l l l l a l t ) ~ i l ~  no C p a B H e H H K l  C P a B H U H H b l M U  

n ~ H ~ ~ I U T ~ J I ~ H O ~ ~  L T e n e H U  l i O 3 p a C T a e T  n p O C T p a H -  

CTBeHHaR MOSaUr lHOCTb M ~ C T O O ~ U T ~ H M ~ ~  [6], Y C n O X -  

H R c T C n  CTPYKTYPB P n C T U T e n b H b l X  C O O ~ ~ ~ C T B ,  110 

BMeCTC C T e M  YBCnUql lB i l eTCf l  U CYPOBOCTb KJIMMBTB. 

~ P H  JTOM B o m n x  cny'anx s rop~oii ~ a i i r e  npoucxo- 
R w r  y s e n n ~ l e H u c  ~ O K X ~ A T ~ ~ C U  n M R o B o r o  pa~ioo6pa-  
3 U n  M e n K r t X  M n e K O I l U T a K l W H X  [7, 221, B U JJpyrUX - IfX 

y M r H b L u e 1 l l i e  [8, 321. 

r P a R M e H T O B  M O X C T  BHCCTil B K n a n  B I lOHUMaHl iC  06- 
W U X  ~ ~ K O H O M ~ ~ H O C T ~ ~  ( P ~ H K I J u o H ~ ~ ~ O B ~ H U H  ~ U O T L I .  

T a K y W  C U T y a u i i K ,  M O x H o  H a 6 n t O n a ~ b  H a  E B p o n e B -  

C K ~ M  Cesepe. 3necb B R o n r o r H o n  I t a n p a s n e H u u  OT- 

q e T f l U B O  U h l p a X e H b l  n P O T U B O n O C T a B n C H H G l e  rp&(U- 

e H T b l  K J ~ U M ~ T U ~ ~ C K I I X  M GLIOTU'I~CKIIX YCJIOBU~I .  OHM 
IlpOf lBnf lKlTCn  B yBenM'lCHi4U CypOBOCTU KnUMZlTa K 

Y p a f l b c K ~ M  r O p a M ,  H O R H O B p c M e H H O  B 3 T O M  Xe H a -  

I l p a B n e H U l i  MeHneTCf l  C T p y K T y p a  p a C T U T C n h H O r O  110- 

K p o s a ,  n p o u c x o n u T  y c n o j K H e H u e  ee cocraea. Monenb- 
HOU ~ y n n O 8  n O C n y X U n U  M e n K U e  M J l C K O ~ i i T ~ W l ~ U e .  

3 T i i  X M B O T H b l e  U M e K l T  OTHOCUTenbHO BLICOKUR Y P O -  

B C H h  O ~ M C H ~  U Bb lCOK04aBUCUMhl  K a K  O T  KOPMOBbIX,  

T a l i  If O T  T e M n e p a T y p H b l X  X a p a X T e p R C T R K  C p e n b l [ 3 9 ,  

461. K p O M e  T O r O ,  U 3 B e C r H O .  ' I T 0  B H a C e n e H U U  M e n -  

KMX M J l e K O n H T a t O U R X  [la 3 T O M  O T p e 3 K e  I l p < l I l C X O n n T  

K a ' l e C T B e H H b l e  U KOJlH'lCC.I'BeHHble N3MeHeHUf l  [19]. 
9 T O  COOTBeTCTBeHIlO n O J I X H 0  O T p a X B T b C I l  R H a  no- 
K a 3 a T e J l n X  p a 3 ~ 0 0 6 p a " ~ n .  

H e c ~ o ~ p n  H a  T O  ' IT0 OUC11Ka b l i o ~ a c c b l  B O  MHO- 

r U X  CIIY'laRX H e  HB,'IBCTCII (IRHOBPCMCHHO U O U ~ H K O ~ ~  

npOnyKTULIHOCTU 3KOCFiCTCMLI [2X]. M b l  CO'lJlil I l e n e -  

~006pZi3~b1~  UC11OJlb3OBaTb B a H a n U 3 C  H 3 T Y  X a p a K -  

T C P M C T H K ~ .  B cnysae M c n u r l x  M n e K o n n T a m q M x  

ClUeHKa ~ R ( I M ~ C C ~ ~  B O  B p e M I l  MaKCRMYM3 C ~ ~ O H H O W  

c l I I C n ~ H H O C T M  O T p a X a e T  TO. ' I T 0  O n y M  128) H a 3 h l B a e T  

"eanooou npony~uueii  sa<lcume~~.r". 
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3 Y n b T a T e  a H a n u 3  B n f l o B o r o  P a 3 H o o 6 P a 3 u f l  3 T o a  ~ e n b ~ b ~ e  n o ~ a m ~ e n , :  cpeprlmm M a c c y  K a m n o r o  sw- 
p y n n b l  XUsOTHblx ynanocb nposecM no wTu A, Y M H o X a n M  H a  er0 O T H O C n T C n b H y m  ' I U C n e H H O C T b .  
o H a ~ d ~ ,  PacnonoXeHHblM n ~ w ~ e ~ H o  ( ~ e ~ b m e o p ~ ~ ~ o  A ~ a n o r u r l l b l ~  n o ~ a m ~ e n b  r l p u M e H x n n  M a K c u ~ o s  t r  
pwyca P ~ ~ ~ ~ ~ ~ ~ )  o f l ~ o ~  wupoTe (pmc. I). PacCTo- E p ~ a K o s  [24] Rnf l  p a c r e T o B  n p o n y K T n s r l o c T n  co06- 
H H U e  M e W Y  K P B ~ ~ H H M U  I lYHKTaMM COCTaBI InO 850 KM. LqecrB ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ,  
T p U  C T a U U O H a p d  (Pa~ellbe. ]laHl>. R ~ u r a )  HaXORnTCX 

snpenenax ~ y c c ~ o i r  p a e H H H b 1 .  nsa n p y r w x  B npene- 
f l a x  Y p a n b c K O f i  r o p H 0 f i  CTP;+Hbl  ( r a p e s ~ a ,  X H b l n y -  

n y ~ e p ) .  M3 HIIX Pa~ervbe, A a ~ b  H F I ~ l u a  pacnonome- 
H b l  B n O R 3 O H e  ~pe f l~e f i ,  a ~ H b l l l y l l b l ~ e p  - B IIOJi30He 

c e s e p ~ o i  ~ a u r u .  

O6unue X U R O T I l b l X  0 4 e H U B a n n  npn n l J M l J l 4 n  nos- 
'IUX K a H a B O K  ~ ~ J u H o ~ ?  50  M C n R T b K l  q l l J l M H n P a M U  

K a X n a f l .  Bcero ~ O ~ M ~ H O  3.5 TLIC.  3 K 3 e M n J l R p O B  pa3- 
HLIX Bnf loB .  J a  e n u H u q y  y ' l e r a  n p n H n M a n o c b  wicno 
3 B e P b K O B .  O' rJ lOBneHHblX 3a 10 C y T  Y l C T a  ( 3 K 3 .  H a  

1 0  K Z ~ H ~ B K O - c ~ T ) .   TOT n O K a 3 a T e n L  M O X H O  n C r K O  

B p a 6 o ~ e  M C n O n b 3 O R a H O  n B n  U H n e K C n  pa3aooGpa- 
3HX - n O K a 3 a T e n b  C U M ~ C O H ~  U n O K a 3 a T e n  b Cpe)JHeCO 

rncna MOP@ X~BOTOBCKOCO 1121. n e p n b l i r  paccqu- 

n l e a e - r c n  no g o p ~ y n e  D = l/xr;. n~opoii  - p = 

= (xLO2. rne p, - nonn suna B s b l 6 o p ~ e .  no~a?a -  
TC.llb C L I M ~ C O H ~  R ~ ~ I H H o ~  @ o p ~ e  H e p e f l K o  H X 3 b l B a -  

II?T e l l l e  U H n e K C O M  ~ O n ~ ~ O M c l H a H T H O C T K  O f t  l U U p 0 -  

KO IlPMMeHRCiTCfl B 3KOJlOTH'IeCKUX pa60rnx A. no 
MHCHIIK) n e c e ~ ~ o  [29]. n s n f l e r c f l  6onee npepnown- 
Te. l lb l lLlM n O  C p a B H e H U K l  C f l p y r l l h t l l  L1H)JeKCaMU. 
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Ta6n~qa I .  K n n ~ a m v e c ~ u e  n B u o ~ u ~ ~ e c ~ u e  noKa>a.renn p a 3 ~ h 1 x  ~ ~ H R U I ~ + T H ~ I X  p a i l o ~ o ~  E~ponei lc~oro  C e ~ e p a  

 TOT U H n e K C  q y B C T B U T e n e H  K  06unwm 0 6 6 1 ' 1 H b l ~  B U -  

nee u ~ O ~ T O M Y ,  K ~ K  npaeuno, pearupyeT H a  nepe- 
c ~ p o i i ~ y  B  C T P Y K T Y p e  ~ O M U H U P O B ~ H U R  ~ 0 0 6 1 q e ~ r ~  
M e n K A X  M n e K O I l U T d W U I U X  [23]. n O K a 3 a T e n h  >KRRO- 
TOBCKOCO cnnr,nee 3 a ~ r i c n ~  OT n 3 ~ e t r e ~ u n  B o6nnnu 
p e n K U X  BUJIOB,  , I T 0  n p U  O f l U H a K O B O M  BU,QOBOM 6ora.r- 
cTse u M e e T  O n p e R e n e H H b l e  n p e w M y q e c T B a .  K p o ~ e  
 TUX n o ~ a 3 a ~ e n e k  p a c c q n T L r n a n c 8  U R ~ ~ K C  P C ~ K U X  
MOP+ XRBOTOBCKO~O h = I - plnr, o~pamamquii B ~ I -  

P a B H e H H O C T b  C O O ~ U ~ C T B ~ .  O ~ H Z ~ K O  B  T d K O f i  + O P M ~  

y B e n U q e H U e  :3Ha' ieHki f I  3 T O T O  U H R e K C B  C B U n e T e n b -  

CTBYWT o H e p a e H o M e p n o c r u  P o c n p e n e n e H n n  BUROB B 
c o o b q e c ~ ~ e  u nnn T o r o ,  q~o6b1 ero B e n u q u H a  yee- 
nK'iUBan?lCb n p U  B W 3 p a C T a H U U  B h l p a B H e H H O C T U ,  n a H -  

H a n  + o p ~ y n a  6b1na ~onn+nrrupo~a~a h,,, = plm. no- 
K a 3 a T e n U  p a 3 ~ 0 0 6 p a 3 U n  p a C C c l U T b l B a n U C b  C  Y q e T O M  

O T H O C W T ~ ~ ~ H O ~ ~  q U C n e H H O C T I I .  

Ann X a p n K T e p U C T U K U  K n U M a T a  U C n O n W ' O B a n r i  

n a H H b l e  no T e M n e p a T y p e  B o J n y x a ,  C y M M e  O C ~ ~ K O B ,  

r U R p O T e p M W q e C K O M y  K O ~ + + W ~ U ~ H T ~  ( o T H o I L I ~ H ~ ~  

T e n n a  u snare 3a nepuon c ~ C ~ n e p a ~ y p o f i  cab~lue 
10'C) u ~ ~ ~ M O ~ O ~ H O M Y  l l e p u o n y  11-3, 15, 161. 

K ~ l l ~ O m l l ~ l ~ ~ ~ l l e  I1 6 1 1 0 ~ l l l ~ l ~ ~ ~ ~ e  2 p O d l l e ~ m b l .  

M ~ M ~ H ~ H U C  c p e n ~ e f i  T e M n C p a T y p b l  B 0 3 n y X a  H M e e T  

% T K O  ~ b l p a X e H H b l f i  r p a n U e H T  - I l O H U X e H U e  C  3ana- 
na H a  BOCTCIK (Ta6n. I). K O H T U H ~ H T ~ ~ ~ H O C T ~  KJI l iM.3-  

T a  ( ~ O ~ O B ~ U  a M n n U T y n n  T e M n e p a T y p b l )  B  3 T O M  H a -  

n p a s n e H H u  B O ~ ~ ~ C T ~ C T ,  B p e 3 y n b ~ a ~ e  Y e r o  K o n u q e -  

C T B O  T e l l J l a  Y M e H b U l a e T C R .  C : Y M M ~  ~ @ + ~ ~ K T R B H L I X  

T e M n e p a T y p  ( c e b r m e  10') B ropax Cesep~oro  Ypana  
n0 C p a B H e H U W  C  3 Z l n a f l H b l M U  p a k 0 H a M l l  M e H h l L l e  H a  

700'. 6 e 3 ~ 0 p < 1 3 H b l f i  n e p U O n  K O p O q e  H a  25 C y T .  K O -  

n U c l e C T B O  O C a n K O B ,  I ~ ~ O ~ O ~ O T ,  K  C ~ B ~ P H O M Y  Ypany 
yBe.f l l l ' lUflr?eTCII U  R O C T U r r l C T  M a K C U M a n b H O r O  3 H a ' l e -  

HRII H a  e C 0  3 a I l a f l H b l X  C K n O H a X .  

C 3 a n n n a  rra BOCTOK U I I M ~ I I X ~ T C X  H C T p y K T y p a  nec- 
H b l X  3 K O C U C T e M .  C T ~ ~ U O H C I P  P ~ M c H ~ ~  P a C n O n O X e H  B 

3 0 H e  n X n o X C K 0 - C C B e p O n B M H C K M X  C p e n H e T a e X H b l X  

n e c o ~ ,  n a n l .  - B . J O H ~  B ~ I ~ I ~ ~ O R C K U X  necos, a 5I~u1a - 
H a  3 a n a n H O f i  O K p a U I l e  ~ O ~ M ~ O M U H ~ H T H O U  T e M H O -  

XBOUHOU ~ a u r u  Ypana [31]. n e p ~ b ~ i i  x a p a a ~ e p m y -  
e T C X  M O H O ~ O M U H ~ H T H O ~  C T P Y K T Y ~ O ~ ~  n p e B O C T O e B ,  

n p e 0 6 n ~ a H U e ~  B  T p a B X H O - K Y C T n p l I R q K O B O M  R P Y C e  

c l e p H U K U  U  ~ P Y C H U K U  U  C n n O U I H b l M  I I O K P O B O M  U 3  3e- 
I l e H h l X  M X O B .  K 0 ~ 0 p h l i  n p e n I X a B n e H  ~ t 2 6 0 n b ~ U ~  W i C -  

n O M  B U n O B .  @nopa T p a B  U  K Y C T B P H U ' I K O B  H e M H O T O -  

c I U C J l e H H a ,  3 K o n O r O - q e H O T U ' i e C K a R  C T P Y K T Y p a  T P a B X -  

H O - K y C T a p H U ' i K O B O r O  U p y C a  y n p o q e l l a  [9]. H a  B T O P O M  

n a q u o H a p e  n o n n n n m T c n  o T R e n b H b r e  cu6upc~ee  BU- 

n b l  ~ ~ C T ~ H U K ,  O n H a K O  C T p y K T y p a  n e c ~ o r b  coo61qe- 
C T B a  B C e  eLqe COXPZLHlleT  T U I I U L I H b l e  Y e p T b l  M O H O n O -  

M U H R H T H O ~  T R U T H .  T e p p w ~ o p u ~ ~  T p e T b e r O  C T a U U O H a -  

pa X a p Z l K T e p l i ' 3 y e T C X  3 H a q U T e n h H h I M  Y q a C T U e M  

C U ~ U P C K U X  B U R O B  B  K Y C T a P H U K O B O M  U  T p a B H H O - K y C T a p -  

HAYKOBOM A p y c a x .  C T p y ~ v p a  neca 3 ~ e c b  6onblue co- 
O T B e T C T B y e T  ~ o ~ P ~ J ( o M U H ~ H T H O ~ ~  Tailre. C ~ a q t i o H a ~ b 1  B  

n p e n r o p b s l x  ( r a p e e ~ a )  u ropax ( R ~ b l n y n y ~ e p )  Cesep- 
H O r O  Y p a J l a  I l O K p b l B a e T  ~ O n U R O M U H a H T H a n  T a f i r a  B  

H a F i 6 0 n e e  ~ O T ~ T O M  B a p U a H T e .  Aonn C U ~ U ~ C K U X  Bpi- 

)JOB B  TpaBRHO-KYCTapHR'IKOBblX R p Y C a X  B 0 3 p a C T a e T .  

Ann n e C O B  n p e n r o p k i f i  X a p a K T e p H O  p Z l 3 B k i T U e  M O U -  

H O C O  M O X O B O r O  I I O K P O B a  U  n O B b l U l e H H a X  p O n h  T p a B  B  

H X 3 e M H h l X  X p y C a X ,  R n X  T O P H O - T a e X H b l X  3 K O C U C T e M -  

n p e 0 6 n a n a H H e  T p a B  H a n  K y C T a p H H r I K a M U  H  U l U p O K O e  

p a C n p O C T p a H e H U e  T p a B n H U C T b l X ,  O C O ~ ~ H H O  nan0- 
~ O T H U K ~ B ~ I X .  Tunas neca 1311. n p u  n p o n B u x e H u w  

H a  B O C T O K  o6qee q U C n O  B U n O B  COCy, lJUCTblX P a C T C -  

H H f i  B ( l 3 p a C T a e T  O T  162 B H n O B  B  T ~ M H O X B O ~ H ~ I X  ne- 
C a X  B  P a M e H b e ,  n O  270 B R R O B  B  T O ~ H O U  T a i i r e .  B 
e n O B b l X  J l e C a X  B  C P e n H e M  H a  O n U H  T I l n  n e C a  B  A ~ H U  
I I p U X O n R T C n  22.2 B U n a  C O C y n U C T b l X  p a C T e H l l h  [17], 
B  R K l L l e  - 32.7 B l i n O B ,  a B  n O n U R < l M I i H a H T H b l X  r O p -  

H h l X  necax - 66.2 B H n a  [35] .  T ~ K U M  o 6 p a 3 0 ~ .  C y p O -  

R O C T h  U n H M a T a  B  q e n O M  I I O R b l U l a C T C I l  n p U  I I p O n B U -  

X C H U U  H a  B O C T O K ,  a B  p a C T U T e n b H ; l X  coo6qe- 
cl-sax, H a n p o r H B ,  ~ a 6 . n w n a e . r ~ ~  nepexon <IT 6onee 
I I P O C T b l X  B B P I i a H T O B  M O H O ~ < I M I I H ~ I ~ T I I &  T a n r U  K  

Gonee C J I O X H L I M  B a P U a l i T a M  ~ O ~ R ~ O M M H ~ H T H O ~  

T ~ U ~ U .   TO C O I I P O B O X n a e T C R  Y B e n U L l e H l l e M  B U n O -  

B O r O  ~ O M T C T B ~ .  M ~ K C M M ~ ~ ~ H ~ R  C n O X H 0 C l . b  U  B H -  

n O B O e  ~ O ~ ~ T C . I . B O  p a C T U T e . n h H b l x  c o O 6 I q e c T ~  no- 
crurae'rcn B ropax. 



OCO~~HHOCWIII  HaCefleHUR Mt'JIh'IU MfleKOnlLnlaM- 
U{UX ~ ~ J H ~ I X  pa i io~oe .  Hacene~ue  MenKnx MneKonn- 
TaloU[RX Pi lJHblX P ~ ~ O H O B  E ~ p o n e i t c ~ o r o  C e ~ e p a  
npencTasneHo B OCHOBI~OM ORHUMU u TeMu me skins- 
MM. R X  YUCJIO BapbIlPYeT OT 16 RO 17. HeGonbmue 
p?l3nU'IFin B BUnOBOM COCTBBe 3aKJlIOYr?KlTCII B TOM, 
41.0 B CaMOM 3aIElRHOM p a f i ~ ~ e  (Pa~eHbe)  0 6 ~ a p y -  
XeHa O ~ ~ ~ K H O B ~ H H ~ R  IlOneBKa, OTCyTCTBykOUafl H a  
Rpyrrlx cTasuoHapax, a B BOCTO~IH~IX pario~ax oTMe- 
'leHhl KpaCHO-CePafl nOne6Ka R TyHRpRHaR 6 ~ ~ 0 3 ~ 6 -  
Ka. B ropHoM p a f i o ~ e  ns o 6 q e r o  cnncKa sblnaRaeT 
Mblmb-MankOTKa. O ~ H ~ K O  y ~ e n b ~ b l n  BeC 3TRX BUAOR 

B YnOBaX He3HaYUTeneH. 

06un1re MenKHX MneKOnllTaIOl4RX HapaCTaeT C 

3alIlina Ha BOCrOK R O C O ~ ~ H H O  BOSPaCTdrT B rOpaX 
C e s e p ~ o r o  Ypana ( ~ a 6 n .  2). nonn CB6Up~Kkix BUROB 
MCJIKRX MneKOnHTaMUUX YBeJIRYHBaeTCfl OT 35% B 

P a ~ e ~ r e  no 57.7% Ha r a p e ~ ~ e .  oyHaKo B ropax 
yUCnbAblfi BeC 3TOTO @ ~ Y H O - ~ ~ H ~ T H ~ L ~ C K O ~ O  Kohl- 
IlneKCa BHOBb nOHRX3eTCfl DO 4 1.2%. 

B ,lananHblx p a c o ~ a x  B HaceneHun Micromarnrna- 
Ii3 CYUIeCTBCHHO npeo6nanam~ HaCeKOMOnnHble. MX 
nonn B BeJIbc~e COCTaBJlflZT 80.0%, B &IHR - 75.4%, 
B R K U I ~  - 55.9%. a B ropax C e s e p ~ o r o  Ypana COOT- 
HOlueHUe HaCeKOMORUllbrX R TPb1.'3YHOB BblPaBHHBa- 
eTCX (49.5%). 

Ta6n~qa 2. C~pyKTypa coodqecrs ('%) U qHCfleHHoCTb MeJlKHX MnZKOllHTaw~kiX B p d 3 n U U H b l X  pafio~ax E ~ p ~ l l r i r ~ ~ o l o  

~ P ~ K T U ~ ~ C K R  IIOBCeMeCTHO B YJlOBaX IIOMHHUPY- 
eT O ~ ~ I K H O B ~ H H ~ H  6yp<l3y6~a, ee ROnn C 3anana Ha  
BOCTOK R3MeHReTCR OT 39.6 jJO 22.8%. B ~ o p b r ~  
3HaWlMOCTR BUROM Ha BCeX CTaqROHapaX, 38 UCKJIKI- 
YeHReM rOpHOr0 (RHblnynyHep), BblCTynaeT Cpefl- 
HRR GyposyBaa. Ee ynenb~blfi Bee BapbHpyeT BHe .3a- 
BUCUMOCTU OT ~annx-nu60 rpanaeHToB cpenbl. MA- 
HUManbHaR ROnn 3TOTO BRna OTMeYeHa B rOPHOM 
P ~ U O H ~  (7.7%). CpenU nOMHHApykOUUX BAROB Ha 
mre A p x a ~ r e n b c ~ o u  o 6 n a c ~ u  nepeoe MecTo B yno- 
B ~ X  3 a ~ u ~ a e ~  pblman nonesna, a B B O C T O ~ H ~ I X  psi- 
OHaX - KpaCHan nOneBKa, 0 Y e M  yXe ylIOMAHanOCb B 
nuTcpaType [19]. 

Cesepa 

B nu 

Sorex araneus 
Sorrx isodon 

Sorex lundrensis 

Sorex caecuriens 
Sorex minurus 

Sorex minutissimus 
Neomys fodicns 

Talpa europaea 

Clethrionomys rutilus 
Clethrionomys glareolus 

Clerhrio~omys rufocanuh 

Microtus agrestis 

Microtus wconomus 

Microtus arval~s 
An,icola tzrrestris 

Myopus schisticolor 

Sicisra hetulina 

Micromys minutus 

~AC!IO 3RepbKOB 
Vucno KBH~RKO-CYTOK 

'!RCneHHOCTb, 3K1. U B  IOKaHaBKO-CyT 

~ O M U M O  YUCneHHOCTH U CTPYKTYPbl UOMHHRPO- 
BBIiUII, pX3nU'IUfl 3aKnlOYaKITCX TaKXe 6 yBWIH'4e- 
HRU nonu cepbrx nonesoa u pnua penKkix sunoe. no- 
IIX T B K l l X  BBROB, KaK ~ C C H O U  JleMMAHT, BOnIlHafl no- 
JIeBKa, p a ~ ~ o 3 y 6 a n  IT TyHRpnHan 6 ~ ~ 0 3 ~ 6 ~ 1 1  R 

espone8cwu KPCIT, B P ~ B H U H H ~ I X  p a f i o ~ ~ m  ~e npes1.r- 
uaeT 4%, B npenropwx Ypana - 17.6%. a B ropax - 
26.9%. 

P a ~ e ~ b e  
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0.9 
15.2 

10.2 

0.9 

4.4 

3.5 
0.0 

0. I 
13.2 
1.5 

3840 4463 4073 

1139 I OX3 

33.7 41.2 -- 

H~h~l ly l~y~ep  
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nec~oi l  n e h r M u H r .  B r o p H o M  paUo~e O C H O B H ~ R  B K n a R  

B CYMMBpHYtO ~ I I O M ~ C C Y  BHOCRT BOUnHaI I  I I O n e B K n ,  

H a  n O J l l O  KOTOPOU nPUXORUTCR 3 I%,. 
Y P W ~ K ~ U H O C T ~  C O O ~ ~ ~ C T B ~ ~  B L l e n O M  3 a B U C U T  O T  

e r O  I I e p ~ U q H o f i  n p O n y K T U B H O C T U ,  K O T O p a R  B C B O l a  

O q e p e n b  C B H 3 n H a  C CYMMOU ~ @ @ ~ K T U D H ~ ~ X  T e M n e p a -  

ryp  ( c s b l m e  10"). MOXHO 6 b 1 n 0  6b1 O X H A ~ T ~ ,  YTO 
06ruan Guo~acca M e n K u x  M n e K o n u T a m q u x  B y n e ~  
y 6 b i ~ a ~ b  n a p a n n e n b H o  c y ~ e ~ b ~ u e ~ n e ~  ~ T O U  B e n u -  

q U H b l .  6 ~ ~ ~ C T B R T ~ ~ ~ H O C T W  M b l 0 6 ~ a p y X U ~ U  KOCTO- 

o e p H y m  O T p u s a T e n b H y m  ~oppennquw ( r  = -0.92; 
P = 0.006). T a w e  O T p H U a T e R b I l b l e  K O p p e J l f i u U U  Bb lSB-  

n e l l b l  U C RPYrMMU KJlUMaTbl'leCKUMM Xi IpaKTePUCTHKa-  

h ln ,  3HD'IUMbIMM UIlfl I IPOnYKlHBHOCTU PaCTHTeJlbHO 

mu: cpe~~eronosou ~e~nepa-rypon ( r  = -0.85; P = 
= 0.65). C D e n H U M I l  T e M n e D a T V U a M t I  U w n n  ( V  = -0.92; 

( p  < 0.015). C U H n e K C O M  ~ ~ I B O T O R C K O ~ O  +0.97 (p < 
< 0.007) U +0.98 ( p  < 0.003) C UHReKCOM B b l P a B H e H -  

HOCTR. B p e S y J I b T a T e ,  06ulan ~ U O M ~ C C ~  M e n K U X  M n e -  

K O I I U T ~ M ~ R X  o~a3anacb n o n o m u T e n h H o  csa3awa c 
pan~1006pa3rre~ cooGqecr~,  K o T o p o e  s o ~ p n c ~ a e ~  K 
BOCTOKY LlOnpeKM Y M e H b U l e H U K l  6 n i l r O n p U ~ ~ l l 0 ~ ~ k i  

ycnoeui~. 

K n t l ~ a ~ U ' l e ~ ~ U e  U ~ A O T R ~ ~ C K U ~  n o K a 3 a ~ e n t l  

M e H n m T c n  npu n e p e M e q e H u n  c sanana H a  BOCTOK, 

H O  ~ P a j l W e H T b l 3 T U X  U S M ~ H ~ H U ~ ~  l l P O T U B O l l O ~ O X H b I .  

K BOCTOKY n a n a e T  Bna ronpen~~ocrb  K n u M a T a ,  HO 
P a C T e T  pa3~ooGpasue 6 R o T b l  B q e n o M .  T ~ K U M  06- 
p a 3 0 M .  T e M I I e p a ~ y p H b l f i  @ ~ K T O ~  He B B n U e T C n  B 
W H H O M  C n y . l a e  O l I p e n ~ n n K l l 4 U M .  no-BU~UMOMY, 
y C n O X H e H t i r  C T P Y K T y p b l  P a C T U T e J l b H O r O  I I O K P O B i l  

B ROllTOTHOhq H a n p a B n e H R H  R B n l e T C I I  K n H W e B b I M  

nnn H a p a C T a H H S  pa3~006pasun C o O f i l L ( e c T ~  X R B O T -  

HbIX. 6 VaCTHOCTU,  y M e n K U X  M I I ~ K O I I U T ~ F O 4 M X ,  H e -  

C M O T p n  H a  Y B e n U q e H U e  C y p O B O C T U  K J l U M a T a  K BO- 

CTOKY, ~ I I ~ ~ I ~ H M R  nouasa~eneu pa3~006pa3un sos- 
p a C T a K l T .  T e c l ~ a n  C B R l b  P a 3 H b l X  8 R j I O B  M e n K U X  

M n e K o n a T a m q n x  c o n p e n e n e ~ ~ b ~ ~ ~  T u n a m  ~ K O -  
* >.. .. ....-.."...- . .. L n L i r r n  n>ucctna. 

P = 0 . 0 3 ) :  n p o n o n m u T e n u i o c T b m  6e3~opo3~oro  ne- 
PMORil  (r  = 10.88; f : 0.04). ' ~ ~ K U M  06pn30~. B pa=- 
C M O T P e H H O M  C n y q a e  K n U M a T H ~ l e C K R e  X a p a K T e p U C T U -  B~~~~~~~~~~~~~~ 
KU H e  M O ~ Y T O ~ % ~ C H H T ~  H a 6 n m R a e ~ b l ~  3 @ @ e ~ ~ y B e -  

J l H q e H U P  ~ M O M B C C ~ I .  

k f ~ d e ~ c b l  e~idooozo p a . 3 ~ 0 0 6 p ~ 3 ~ ~ .  n 0 ~ a 3 a ~ e n u  
Bklf lDBOrO pa3~006paswn 54BnHlOTCX M H T e r P a n b H b l M U  

O U e l l K a M U  C T P Y K T Y p b I  C O O ~ U ~ ~ C T B .  M X  l H a q e H H R  H a -  

P ~ C T ~ H ) T  npu ilponsumenuu c sanana H a  B ~ C T O K  (CM. 
~ a 6 n .  3). nepec~pof i~u  B wobqec~sax X U B O T H ~ I X  

3 a ~ p a r u ~ a m ~ .  npexne B c e r o ,  MX ~ O M U H B H T H ~ ~  

C T p y K ' r y p y .  Cnenye~  O T M e T U T b ,  q T O  B I l p e n e n a X  p a B -  0.65 
HMHllhlX n e C H h l X  3KOCMCTeM M H n e K C b l  p a s ~ 0 0 6 p a 3 u ~  
YBCJIU'IRBIIOTCfi n O C T e n e H H O  U H a  H e 3 H a ' l M T e n b H y K l  

n e n u w t H y .  nepexon OT P Y C C K O ~  P B B H U H ~ I  K Ypanb- 
99'9, nowp~~cn l ,~n , i l  T~:~IIIIIU.I 

H b l M  AX BOSPnCTaHkleM.  
I-- 

BCeX CTilL(U0HLlpOB O T M e ' l e H a  nOc 'COBepHaH 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 
K O p p C n R q l l R  U H R e K C o B  p a 3 ~ 0 0 6 p i l 3 k f H  H ~ A O M ~ C C ~ I ,  6uo~acca  
O n H a K O  ~nt160nee B b l C O K a  CBI I3b  C MHReKCOM BblP; lR-  

HeHHOCTH (PRC. 2). KOS@[PUUU~IIT~I K O p p e n X U U W  ( r )  PHC. 2. KOP~C. I IH~(UR R U O M ~ I F F ~ ~ I  c U~ILICKCOM RhlP4I4III.H- 
~ M O M : I C C ~ ~  COCTBBUIIR: C U H n e K C O M  CMM~COHB ~ 0 . 9 4  IlOGTM. 
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C ~ n 3 b  MenKUX MneKOUUTaWU(HX C O I l p e f l e n e H H L l -  

MU P a C T U T e n b H b l M H  C O O ~ U ~ ~ C T B ~ M W  obycnosnena H e  

T O n h K O  3KOJlOTUVeCKUMH M @ H S M O J I O ~ U ~ ~ C K A M U  

O C O ~ ~ H H O C T R M M  BUnOB [ l l ] ,  HO U YCnOBMnMU CaMUX 

6uo~onos. cpenu K O T O ~ L I X  pemamqee sHaqeHue 
&iMeeT KOPMOBiUl6a3a  113: 411. OBunue H ~ ~ o r U 0 6 p a -  

3 U e  KOPMOB, klX nOCTynHOCTL O I l p e f l e n n W l '  BblCOKOe 

B u n o s o e  p t i s ~ o o 6 p a 3 u e  !4 ~IUCneHHVCTb X n B O T H b l X .  

I ' ~ K ,  CYMMapHiUl IlnOTHC€Tb NaCeneHWIl TPbl3YHOB 

TeCHO CBR3aHa C ROCl'ynHOCTbKI CCMIIH. ~ U O M ~ C C O ~  

TpaBRHUCTOrO n 0 K p O B a  U C Y M M ~ P H O U  ~ @ @ ~ K T u B H o ~ ~  

~ U O M ~ C C O ~ ~  [25,  441, a odunwe HaCeKoMORnHblX -- C 

3anaCaM11 ~ ~ C ~ O ~ B ~ H O ' I H ~ I X  XHBOTHLIX B IIORCTUnKe 

A nowe  [13.38,40]. B Kapeneu y m a H o s n e H a n o c T o -  

W P H B I I  K O P P e n l U U O H H a R  CBR3b M Z W Y  O ~ H J I U Z M  

T C M H O ~  n O n e B K I l  U ( P U T O M ~ C C O ~  T p a B n H O - K Y C T a p -  

HU'IKUBOTO RPYCa PaCTUTenbHOCTU [20]. 
H a  '3aBMCUMOCTIn q U C n a  BtlflOB A BUUOROrO PR3HO- 

o6pasnn c o o f i q e c r e a x  OT K o n u v e n m  M p a 3 H o 0 6 -  

p a 3 U f i  P e C y p C O B  y K X 3 b l B a n H  MHOrUe a B T O p b l [ 3 3 , 3 7 1 .  

3anacb1 K O P M O B ~ I X  p e c y p c o B  B O U H U X  u T e x  x e  6u0- 
T o n a x  MOrYT CUnbHO Pa3JIU'laThCII n0 ~ ~ K O H ~ M ,  HO 

B W e n O M  OHM 3 t l a V U T l 3 l b H O  BblLUe B CXORHblX M e C T 0 -  

0 6 u ~ a ~ u n x  C e ~ e p ~ o r o  Ypana. H a n p u ~ e p .  ~brco-  
KBR B n a X H O C T b  Ha BOCTOKe PCTIIOHB oGycnosuna B 

I lpe jJrOPHblX e n b H M K a X  3 e ~ e H O M O W H b l X  " r ~ n e p ~ p 0 -  
@urn" M o X O B O r O  n O K p O B a  [ 1 8 ] .  B b l c o ~ a  h l O X O B O r 0  

n o K p o a a  n o n u r a e T  snecb 3 0 4 0  C M  w c 0 o T s e . r -  

CTBCtlHO Y B e n H V U B a e T C I l  ~ A O M ~ C C ~  MXOB, COCTLBIIB- 

mqux o c ~ o s y  nuwesoro paquona n e c H o r o  n e w  
M U H r a  [13. 27, 431. 

Gonbmoe BnUfiHUe Ha p a 3 ~ 0 0 6 p a 3 u e  MenKIlX M n e -  

K O n H T a m q H X  OKti3blBaeT BePTHK&lbHilll U rOPU3OH- 

T a n b t r a a  MO3aUqHcXTb M C C T O O ~ U T B H W ~ .  q e ~  C n O X -  

Hee CTpyKT)'pa 6 u o ~ o n o ~ .  T e M  B b l W e  qMWreHHOCTb 

XUBOTHblX U AX B m O B O e  p a s ~ o o 6 p a 3 u e .  B [IaCTHO- 

mu, u s s e c T l r a  s a e u c u M o c T L  p a 3 ~ 0 0 6 p a l ~ n  r p ~ 1 3 y -  

HOB OT p a 3 ~ 0 0 6 p a 3 ~ 1 1  PaCTUTenbHOCTU W ee B e p T U -  

KanbHOi t  C T p Y K T Y p b I  [d f i ] .  C a M b l e  6 o r a ~ b l e  MeCTO- 

o 6 u ~ a ~ u n  - e n b H U K K  T p a B n H U C T b l e  - I lpUCYTCTBYMT 

BO B c e x  p a r ( o ~ a x  E~ponenc~oro Ceeepa. O U H ~ K O  
o6unue r p b i 3 y H O B  A HaCeKOMOXnHblX B HUX C y q e -  

CTBeHHO p a 3 n U V a e T C I I .  M a ~ ~ U ~ a n b ~ b l e  n O K t i 3 a T e n U  

O T M e x l e H b l  R n n  r o P H b l X  IIanOPOTHUKOBblX JIeCOB [5] .  
UJIn KOTOpbIX X a p a K T e p H a  BblCOK'Z4 r e T e p O C e H H O C T b  

M ~ C T O ~ ~ A T ~ H U ~ ~ .  O H R  IlpeACTaBnRlOT c060ii KOM- 

n n e l t c  ~ u ~ p o c ~ a q u f i ,  cpeuu ~ o ~ o p b r x  40% nnoqann 
3 a H R M a m T  U a l l O p O T H U K O B b l e  aCCOUliaqAU,  30% - 
T a e X t l O e  p a 3 H O T P R B b e  C MOXOBbIhl UOKPOBOM. npu- 
y p O c l C H H o e  K n e p e B b R M ,  20% - LIKOHMTOBO-pa3HO- 

T p R B H b l e  aCCOWlaUUU,  t + O p ~ U p y I O ~ l l C ~ n  B MHOrO- 

~ I H C n e H H b l X  ~ O X ~ U H K ~ X  CTOKa U 10% - 3apOCnU KY-  

CTaPHUKOB ( B  OCHOBHOM M ~ J I A H ~ I ) .  P a ' 3 ~ 0 0 6 ~ i 1 3 8 e  R 
3 a n a c b l  p e c y p C o B  B TaKUX M ~ C T O O ~ R T ~ H U ~ X  3HaClH- 

T e n L l l O  BO3pBCTBlOT. ' I T 0  n 0 ' 3 B O n l e T  YCrIeUIHO COCY- 

W Z C T B O B a T b  PO3HblM RURBM 3 e M n e P O e K  I1 QJblSYHOB.  

nonn n e c l r b l x  n o n e s O K  s Hex c o c r a s n n e T  22.4%, 
C e p b l X  I l O n e B l l K  - 7.4%. .QOBOIIL~IO MHOCOqUCJleH- 

Ha n e c H a n  M L I L U O B K ~  (9.7%). O ~ ~ I Y H ~ I  u T a K u e  

p a 3 H b l e  B 3KOJlOrUqeCKOM OTHOUleHUU DUJJb1 KaK 

B O R n H a R  n O n e B K a  ( 4 . 8 % )  U n e ~ l i o f i  I I e M M U H r  

( 6 . 0 % ) .  Cpenn s e M n e p o e K  B e n u n a  nonn ~ a n 6 0 n e e  
T p e 6 0 B a ~ e n b ~ o #  K cpefle p a ~ ~ o 3 y 6 o B  G y p 0 3 y 6 ~ ~  

(9.9%). ' T a ~ a n  c T p y K T y p a  H a c e n e H n n  M e n K e x  M n e -  

K O n l i T a k O ~ U X  H ~ C B O U C T E ~ H H ~  PaBHUHHblM T p a B R -  

HKCTbIM n e C a M .  

T ~ K H M  0 6 p a 3 0 ~ ,  B e u y q e e  s ~ a q e ~ u e  nnn BUUOBO- 

r O  p a 3 ~ o o 6 p a 3 u n  MenKUX M J l e K O n U T a M W l f X  H M e e T  

CTpyKT) 'pa  PaCTUTenbHOrO IIOKpOBa, K O T O p a n  MeHn-  

e T c s  c 3 a n a u a  Ha BOCPOK. B  TOM H a n p a B n e H u u  y B e n u -  

' I n B a e T c n  H e  T o n b K o  nnoqanh ~au6onee 6naronpna~- 
HblX flnn XABOTHblX M e C T 0 0 6 i l ~ a H ~ ~ .  HO p a C P e T  H UX 

C T P y K T y p H a n  CJlOXHOCTb. T d ~ 0 e  Y B e n U V e H l l e  C n O X -  

HOCTM 3KOCIICTeMb1, IIO-BUnUMOMY, O T P a X a e T  B ee 
Gonbmuu BO3paCT. T ~ K ,  a H a n u 3  UCTOpA&l JIeCOB Ha 

E B ~ O A ~ ~ ~ C K O M  Cesepe n o 3 ~ o n n e ~  npeunonoxmb. 
VTO ~au6onee U p e s H e e  n e c H L l e  c o o 6 q e c ~ ~ a  M o r n n  

COXpaHUTbCX H a C T O R W e r O  BpehleHU H a  BO3Bbl-  

luennocrnx H ) X H O ~ O  u Cpen~ero T R M ~ H ~  A Ha 3 a -  

naUHblX CKnOHaX C ~ B ~ ~ H O ~ O  Ypana.  ~ O ~ ~ U I U H C T B O  

BUnOB 3HReMHKOB COCynUCTblX p a C T e H u 8 ,  C B U n e -  

T e n b C T B y l O W M X  0 BO'3paCTe 3KOCilCTeM. I lpOU3paCT;l-  

e T  Ha Ypane [21]. P ~ B H U H H ~ I ~  T a e X H b I e  n e C a ,  c @ o ~ -  
MUpOBaBUIAeCn B 6 0 p e a n b ~ y ~ )  3 n O X y  r O n O q e H a ,  Xa- 
p a K T e p U ' 3 y m T C R  y n p 0 U I e H H b l M  BUnOBblM COCTaBOM. 

 TO lIO3BOnReT P a C C M a T p R B a T b  C e B e p O - Y P a n b C K A e  

n e c ~ b ~ e  ~ K O C U C T ~ M ~ I  K B K  ~au6onee  n o n H o  c @ o p ~ u -  
POBaBIIIUeCR B XOUe U n A T e n h H O r O  UCTOPUqeCKUrO 

pa3BI lTAR.  T a ~ u e  3KOClICTeMbI ~ a ~ 6 O n e e  n o n H o  

n p e R C T a B n e H b 1  B ~ O ~ H O U  c laCTA P e r U O H e .  

no-BU~KMOM~.  UMZHHO Y P O B e H b  C(POPMUPOBBH- 
HOCTU 3KOCUCTeM U M e e T  B e f l y l l l e e  3 H a V e H U e  RJIn )'Be- 

n u q e H u n  u ~ n e ~ c o ~  p a 3 ~ o o b p a 3 i i n  B o n p e K u  H e r a m s -  

HOMY K n u M a T u q e c K o M y  rpanuemy. B wcne  n p o t l e -  

ro M O X H O  npeflnonaram, YTO 6onee c n o m H a a  u 
p a 3 ~ o o b p a ~ ~ a n  3 K o c r i c r e M a  H M e e T  u bonbmym s@- 
@ B K T ~ ~ B H O C T ~  ~ ~ H K ~ A O H H P O B ~ H A I I ,  B YaCTHOCTU, 

cnoco6~a o 6 e c n e ~ l u ~ b  H 60nb~1ym ~ C C M M U J I R ~ H W ,  M 
6onbmym "~anoeym npony~uem". Bo s c n K o M  cny- 
m e ,  B Hamux U c C n e u o B a H u a x  POCT ~ U O M ~ C C L I  M e n -  

K U X  M n e K o n u T a m u u x  H ~ ~ J I ~ O R ~ J I C I I  napannenmo 
H a p a c T a H n m  Guonoruqec~oro p a 3 ~ 0 0 6 p a 3 u n  B o n p e -  

KU HeraTUBHhlM @ K T O ~ ~ M  K n A M a T a .  

P a 6 o ~ a  n o f l f l e p x a H a  r p a t i T o M  Poconnc~oro @OH- 

na @ y ~ f l Z l ~ e l i ~ a . l b ~ b l ~  I i ~ ~ n e ~ o s d H l i B  N2 08-04- 
00440,06-04-48359 A n p o r p a ~ ~ o k  " 6 u o p a 3 ~ o o 6 p a -  

sue u U l r H a M n K a  r e ~ o @ o ~ f l o ~ " ,  n. 3. 
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Species Diversity of Small Mammal Communities under Changes 
in Climatic and Biotic Conditions 

A. V. Bobretsovl ,  I. F. K u p r i y a n o v a l ,  A. A. Kalininz, L. E. L u k ' y a n o v d ,  N. A. ShchipanovZ 
Pechoro-1,ychskii Stute Nuturt, Ri,st,n.e. Yuksha, Rrr.s.sitr 
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Institute of Plant and Animul Ecolo~y. Uru I  Devisiorr. Kvssiun Al.uden~y c,f'Scii,rrcrs. Y rku t~ r i t thu r~ .  Rrrssirr 

The data on small mammals obtained using pitfall trapping in five field stations located in the taiga zone (Eu- 
ropeanRussln) from the west to the east within an area correspondin@ to one latitudinal degree are analyzed. I n  
going to the east, climatic conditions become more unFavorable: the mean annual and July airremperutures are 
lowered; the sum o f  effective temperatures above 10°C and the duration o f  the frosr-free period decreases; the 
amplitude of annual temperature tluutuations becomes higher. The complexity and diversity o f  vegetation in- 
crease in  the .;me direction, the divesitv beinn hiahest in  mountaln regions with ntore severe climatic condi- . - 
Ilt,n* The h~od~\e r j t t )  of \111;11l ~~JIIIIII~I> in<rr:~rc; :IS \cgc!;ttlon hecomes more J i \e lw  :III~ [tie i l i ~ n ; t l ~  COII- 

~ l ~ t l n n \  le\\ untn\or~hlc. Aitb~lt. w ~ t l ~  inc tc ;~\ i~~a ~ t r  h~(al~\cr;~t)  In  theelst. the total bio~ndb\ o i \~n; l l l  I~;IIIIIII:II~ 
also increases. Since the nun~brr o f  small maGnnals in  ~ugu \ . t  was the basis for the calculations, its value can 
be assumed as an indicator for the productivity ofthe ecosystem. This fact allows suggesting that the produc- 
tivity of ecosystems i s  positively related to biotic diversity. Under the pilnicular situation, this relat~on is more 
significant than to climatic factors. 


