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. ,  (  
, , )  

 – . , 
 (  –  <2 ) 

,  
 

– , 
, , 

,  
. ,  

 
, , 

,  
. 

,  
, .  

 
 

. . 
 

.  
 – .  

 
 – , 

 [Allard et al., 2005; Galle et 
al., 2010].  (  DOAS – 
Differential Optic Absorption Spectroscopy)  (  

 SO2).  (FTIR – Fourier 
transform Infra-Red Spectrophotometer)  

 « »  (CO2, SO2, H2S, HF, HCl),  
.  

 ( ) . 
 –  

 
,  HCl, HF  SO2.  (S/Cl, 

Cl/F)  
 [Rose, 1977; Stoiber et al., 1980, 

1981; Bagnato et al., 2011].  
, . 

 
 

 (Na,  K,  Ca,  Mg,  Fe,  Al,  Si,  .),  ,   
, .  

 (F, Cl, As, Fe, Al, Pb) 
 

[Witham et al., 2005].  
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. 

 –   
,  

, ,  
, ,  

. 
 : 

1.  
 

. 
2.  

 2006–13 . . 
3. ,  

 
. 

4.  
, . 

5.  
S/Cl . 

6. ,  
 2006–13 . 

 –  
,  –  2006–17 . 

.   
,  

 2006–17 .  
. 

 (2006, 2009  
2012 .),  (2010–13 .),  (2006–07, 2010 .),  (2007–11 

.),  ( -50, 2012–13 .).  
 (2013–15 .),  (2013, 2015 .),  (  

, 2012 .),  (2014–16 .),  (2013–16 .),  
(2017 .).  600  (  

) ,  ~200 , 
 ~100 , . 60 –  

,  
 150 ,  

. 
 : 

1.  2006-13 . 
2.  

,  
. 

3. ,  
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 [Moiseenko, 

Malik, 2014; , , 2015]. 
4. ,  

 
 (2006–13 .). 

5.  
 ( ),  

 ( ),  
, . 

.  
,  

 (  ( 2), 
)  

 
.  

, . 
, ,  

. 
 

,  
. 

 
(<10  <4 )  

. 
. 

1.  
, , , -50  2006–13 . 
, ,  8 , 

 150±50  80±10  
.  29  

. 
2.  2006–13 .  

 80 . ,  
 41  .   SO4

2-,  13  .  l-,  3  .   F-.  
 (  45%), , 

,  (~16%),  
 – -50 (~18%)  (~16%). 

3. , , 
,  

,  (>40 .%)  (<56 ), 
.   

,  
, , , 

. 
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4.  
, ,  

.  
,  F-  

Cl- – .  
-  

. 
 17 , 

,  19 – , 2  
.  

: ,  
, , 2010–2016;  "  

", , 2008; 6-  " , 
", , 2011; VII, VIII  

, -
 (JKASP), , 2014, -

, 2011, 2018. 
 (2009–11, 

2012–16 .).  (  14-35-
50453 ,  14-05-92108,  16-35-50004 )  (  09-III- -09-
520,  10-III- -09-234,  11-III- -09-226,  13-III- -08-021,  14-III- -08-195,  
12-III- -08-172,  15-I-2-093),  (  53/ -08). 

 
. 

.   160 ,   54  
, 23 , 5 , ,  

(185 ),  8 . 
. , 

, .- . . , 
, 

. , : .- . . , .- . . 
, .- . . , . . , .- . . , 

.- . . , .- . . , .- . . ;  
,  

, . . 
. ,  

. , . , 
. , . ;  . , . 

, . , . , . , . , 
. ; . ,  

 «Analysette22 Compact»  
. .  

:  
. . .- . . , .- . . , 
. .- . . . 
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 1.  
 ( ) 

 
.  

 
, 1967] – ,  

.  
 5  [ , 1998],  

, ) –  
.  (<2 

, )  
 ( ,  

)   
.  

 
, . 

 
 ( )  (As, 

Br, Cu, Pb .)  (CaSO4,  NaCl  .)   
, . 

 –  ( )  
,  

 (SO2,  H2S,  HCl,  HF)   (Mg,  Ca,  K,  
Na, Al, Fe, Si .). 

 
.  1955–56 . 

, 1958].  50–80-  
.  

 (1961, 1965 .),  
(1972, 1981 .),  (1980–81 .),  (1964, 1994 .),  (1986 
.),  1975–76 . ,  1991 . 

, , 1994; ., 1995], .  20–25 ,  
. 

, 
,  [Lacroix, 1907]. 

 
 

[Taylor, Stoiber, 1973].  
, , 

,  
, .  [Witham 

et  al.,  2005],   
,  

, , 
 2005 .  ( , 

, .)  
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,  [Armienta et al., 2002; Bagnato et al., 
2011; Bagnato et al., 2013].  

 (SO2, HCl)  
 (t°, 2 )  [Ayris  et  al.,  

2013; Ayris et al., 2014].  
, . ,  

 
,  

.  
 

, .  
 

.  
 ( , 

) . , 
 –  

. 

 2.  
 

2.1.  
.  

, , 
 

 (7–9 ),  
.  

 
,  

,  
. 

,  
, , , 

. 
 

: , 
 (15–200 ), . 

2.2. .  
,  

,  
 

,  
 ( ) . 

,  
,  

 [Bonadonna, Houghton, 
2005]. ,  



9 
 

,  
 [ ];  [ , 1985]  

,  
, . 

, 
 

, .  
 

.  30%  
, . 

,  
,   

 
 

[Moiseenko, Malik, 2014]. ,  
 

,  
.  

, ,  
,  

,  
, .  

 
. 

2.3. .  
 

 12536-2014) , .  
.  (56, 63, 125, 250, 500, 

1000, 2000 ).  56  
 « nalysette-22 COMPACT»  FRITSCH GmbH,  

 0.3–300 .  
 (<56 )  

 « -22»  
 « nalysette-22 COMPACT».  

:  
 ( ), , . 

 3.  2006–2013 .:  
 

 –  ,   
2006–13 ., . ,  

,  
.  

.  
 

 ( , , , , 



10 
 

, )  
 ( , ). 

  24.12.2006, 17.12.2009 
14.04.2011  9.03.2012 . ,  

 20  120 ,  
 

 ( ).  
 1977 .  1-2 .  2006–13 .  10 

 ( . 1). 
 24  2006 . ,  40  

. 1),  [ , 1985; Fierstein, 
Nathenson, 1992; Legros, 2000; Bonadonna, Houghton, 2005; Moiseenko, Malik, 2014]  

 5.4  8.5 ,  7  ( . 1).  
17   2009  .   25   

 ~4.5 . ,  
 14  2011 .  9  2012 .,  

 [Legros, 2000]  [Fierstein, Nathenson, 1992] , , 
0.7±0.3  0.5±0.2 . 

 
. 1.  24.12.2006: 1 – 

, 2 – , 2, 3 – , 2, 
4, 5 –  <1.5 , ;  –  

 6   (  [ ,  ,  2015]),  S  –  
 NOAA,  –  

 70  (  TERRA MODIS ch20b 10:30 
UTC). 
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 4– ,  
 30  1956 . , ,  

,  ( . 2), , 
 

.  [ , 1982; Mastin, 
2009],  

 ( . 2). 
   

 [Girina, 2013; 
., 2014]  

,  
 ( . 1), 

 
:  9.05.2006 (12 ) 

– 13 , 11.05.2007 (5 ) – 0.7 , 
14.10.2007 (7 ) – 2 , 19.08.2008 (6 

) – 1.2 , 31.05.2010 (7 ) – 2 , 
1.09.2012 (7–9 ) – 2–5 .  

 2006–13 .  
 35  4.5  

 ( . 1). 

 
. 2.  

. 
 2010–13 .  2010 . 

,  2011 .  
.  

,  2011 . .  2012 .  
, .  

,  
, . 

 2011 .  
.  .   100 .  

2.  100  
 200 . ,  

,  
, ,  

 [ , 1985].  3  
 ~10 . 

 
.  

 13  28  2010 ., 1, 7  
13  2011 .  0.3  2.1 . 

 1980 .  ,  
 1964 .,  

,  
.  

 
. 
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 ( . 3): I –  
,  

;  25–50  
 0.125–0.5 ,  

 20%;  II –  
, ,  

;  
 (~70%)  

5–20  ( .  4).  
,  

. 

 
. 3. -

 ( )  
 ( ) 

 4  
 2007 . 

 4  2006 .  
,  

2007 . , .  3.5 ,  
 >100 .  

 70  
,  

 
 [ , 1985],  

2.5 . , ,  
 2007  .,   

 8–9 . 
28  2010 .  1980 . 

.  
 [ , , 2013],  2000 2, 

 7.8  .   
[Legros, 2000]  15 . 

 [Shevchenko et al., 2015; ., 2016]  
,  2001–13 .,  

~0.6 3 (  0.46 3 ,  .  ~0.4  3 –  
 ~0.06 3 – ).  8  (2006–

13 .)  0.37 3. ,  
, ,  [Bonadonna et al., 

2002],  1995–99 .  ( . 
) 4–16% . 

 1.8 3,  
,   8   0.37  3 1.8 3 0.04=30·106 .  

 2007 . ( . 3)  ( . 
 4),  2 . 

, ,  2006–13 .,  ~90  
.  2006 .  

 2010 .,  ~11 ,  
2007 . (8.5 ). 
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  02.01.1996 .  
 20 .  2004 .  

,  
, . 

,  
1.5–10  2007, 2008  2011 .,  

 [ , 1985], 
, , 2.5; 0.6  1.5 .  

 [ ., 2012],  
 2005–11 .  10 ,  1–2 .  

 (1996 .)  4.4  [ ., 1997], 
 2006 . ~3.8 .  [ ., 2007, ].  

,  8-  1.8 ,  
,  

 500  – 2  [ , , 1989]. 
. 50-  ( -50) 2012–

13 .  
 15 .%. ,  27  2012 .  2013 

.,   0.542  3, .  
 ~0.02 3, ,  

1.5 , – 0.08 3 [ ., 2017].  0.65 3,  
, ,  1.5-
,  65 . 

, ,  
. , -

.  
., 2013] ,  

,  
.  3-  

, ) ,  
,  107  0.01 3 (  

 1 3),  (5–6·106 )  
. 

  
 2006–13 .: , , ,  

,  
. 

 3.  
 ( , ),  

) .  1  
 2006–13 .  

.  
, .  

, ,  
 ( ), . 
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 1.  2006–2013 .  
 2006 2007 2008 2009 2010 2011 2012 2013 ,  

 9.05 24 12 12.05 14–15 10 5.11 19.08 17.12 31.05 13.04 8.03 1.09  

~34 
~100
=57 

~13 , 
= 

0.005 3, 
=0.00085 

3 

=7±1 , 
~0.007 

3=11 , 
~0.001 3 

~0.8 , 
=0.004 

3,  

~2 , 
=0.005 

3,  

=0.001 
3 

 ~1.2 , 
=0.003 

3,  

=4.5 , 
=0.002 

3
, 

=0.0039 3

~2  , 
=0.023 

3, 
=0.0043 3 

~0.7 
, 
=0.01 

3,  

=0.5 
, 
, = 

0.0072 
3 

~3.5 
, 
,  

– 

=0.0075 3  
-

 =3.8  =2.5  =0.6  ~1–2 ~1–2  =1.5 ~1–2 ~1–2  ~14.4 

 

4.12 – 

=8.5 , ,  , , ,  

>15  
+~11 , 

=0.02 3, 
=0.28 3 

, ,  ,  ,  
T~90 

=750 
=720 =0.7 , ,  

 – – – – 
11.11 –  

 
– . =10, 

=420 
=450 

 =10 , =0.28 
3, =0.195 3  

–50 – – – – – – 
27.11 – – . =10 

=65 
=1190 

=10  =0.01 3, 
=0.1 3 =0.54 3 

–
 –  . – . .– . – – .– . 4 ,  ,  

–
 – – – – – – – 21–24.10 =0 1 =0.1  

 – – 20.12 – – 27.08  – – – – =0.9± 
0 3 =0.0005–0.001 3 

. ,  – , ,  
.  – ,  – ,  – ,  ( -50) – ,  1.5  

, ,  – .  
: )=1.6-1.8 3 [ , 1998], )=0.65 3 ( ), )=2.2 3 [ .., 1991].  

 [ ., 2007; ., 2011; , , 2015; Shevchenko et al., 2018],  [ ., 
2012; Girina, 2013].  2006 .  [ , 2007, ],  2009–10 .  [ ., 2012],  

 2010 .  [ ., 2011],  2006–07 .  
[Shevchenko et al., 2015; ., 2016].  [ ., 2013], –50  

 [ ., 2017].  4-  
 2015, 2016 . [ ., 2017].  

 2013 .  [ ., 2018].  [ ., 2011]
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 4.  
 

 
 2006–17 . , , , , 

, , , ,  
.  

 
,  

.  (<10  <4 ) , 
. 

, ,  
,  

 ( . 4).  
,  

 (30–50 ).  
,  

, ,  
 

,  
 [Rose, Durant, 2009]. , 

 
. 

 
. 4.  

 ( ).  
. 

 ( )  
 3 : (1)  

, ,  
 ( . 5,  1); (2)  
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63  
(58–60%) ,  

 6  ( . . 1,  
), , , 

 (~51–53%). 

 
. 6.  [Dartevelle et al., 2002]. 

,  ( , , 
) , . 

 [Bonadonna et al., 2002],  1995–99 .  
 4–16%   

,  
.  

, ,  
,   

24.12.2006: *0.04(0.16)=0.4–2.1·106  ( =7–13·106 ),  
6–30% .  

 1.5 , . 
 

. , , 
 (  2–3% SiO2)  

,  

 

. 7.  
 
 
 

 24.12.2006. 
 – 
 (  1 

) , 
 – 

 
. 
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,  

.  
,  10–30 ,  

 SiO2 –  69%, .  
 [ , 

2011].  
(>40–50 ). 

. 
 

 " "  (<100 ),  
, ,  " "  

(<10 ), ,  
,   " "   (<4  ),   

, , , ,  
 [Hillman et al., 2002]. 

 (<10  <4 ) , 
,  – 13–24%  7–13%  10–100 , 

 (28  15%)  
 (27  14%) ( . 8). , ,  

 6% (<10 )  2.7% (<4 ).  
. 

 
. 8.  « »  

 ( ) . 
 

 5.  
 

 
 ( ),  2006–17 .,  

 ( .  2). ,  
 

 1991 . [ , , 1994; 
., 1995]  1980–81 . [ , , 1983].  

 ( . 
 3, . 1)  

 
 

. 
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,  100 
 (  ~2),  

,  (  2010 –  2011 
.)  ( . 2).  

 ( . 9),  – , 
,  

.  
 2013–15 .  

 13.01.1991 .,  
.  

 ( -50)  
, , )  

 
. 

,  
 ( . 2, . 9).  S/Cl 

.)  ( , , 
, , )  1,  

 – 2.2–2.3,  0.35  7.6  
 4.4  

.  S/Cl  
-50  – 0.23  0.17, . 

 
. 9. -, -  

 ( ). 
 

 ( 2)  
 ( . 3, . 10), ,  

, , . 
 

 ( -50 ),  
 (F-  Cl-),  

 SO4
2-.  

, ,  
 

, ,  
; ,  
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.  
SO4

2-  S/Cl  8.03.2012 .,  
, – ,  

. 
,  

,  
, )  2006–13 . ( . 4).  

8  650±200 .  
 (SO4

2-, Cl-,  F-, Ca2+, Na+,  K+, Mg2+), , 
-50,  60 . . 

 ( 1),  
,  30  

 5 . ,  65  ( . 
)  200 . ,  

 
. 

 
 1991 . (0.5–3 /100 ),  

 – 3.4 . ,  
 (~170 . ) [ , , 1994].  

 1980–81 . ,  
,  [ , , 1983],  

 500 . , . , 
 2006–13 . 

,   
 2–4  

 
,  –  10000  [ .., 2004; .., 2017] 
. 4).  6–9 ,  2.5  

 
 [ , , 1989]. 

, , 
,  – , ,  

,  
. 

 
 

 2006–13 
. , 

, , .  ( 0.5 
3) ,  

. 
 

                                                   
1  (20 12 2008–27 08 2009)   

, 2011],  
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 2.  (  
), /100  

. . , :  2010 . – 
., 2013],  1991 . – [ , , 1994; ., 1995],  1980–81 . – [ , , 

1983]. . – , . – . L – ,  – ,  – .

  L,   SO4
2- Cl- F- Ca2+ Na+ K+ Mg2+ Fe  Al3+ 

4SiO4  S/Cl Cl/F 

 
24.12.2006 (16) 30-70 4.8 211 66 10 74 31 9.1 9.0    410 1.1 6.6 
17.12.2009 (9) 26–46 5.2 69 42 6.6 37 12.9 4.1 2.8   7.5 181 0.55 6.4 
08.03.2012 (7) 3–17 5.4 155 25  47 17.0 7.7 5.1   3.3 260 2.4  

 .  5.0 155 55 8.7 59 23.6 7.2 6.5   7.1 323 0.95 6.5 
 2007 (3) 1.3–10 4.5 115 22 1.4 33 24.0 1.8 5.7    203 1.4 18 

 2008 (2)  1.3–10 4.5 66 9.5 0.82 22 8.60 3.1 1.7    112 3/(0.6–5.4) 12 

 2010 (13) 1.3–11 4.6 75 26 2.4 37 20.5 2.6 3.8   9.4 177 1.3 14 

 2011 (10) 1.3–10 4.9 67 24 4.6 22 12.1 1.9 1.5 2  3.3 139 0.9 5.2 

 . 1.3–10 4.6 105 32 3.8 40 18.1 2.9 3.7 0.43 6.4 3.7 216 1.2 11 
 4–31.12.2006 (3) 19–20 5.7 61 14 0.69 27 2.17 5.2 14   16 139 1.5 23 

 2007 (9) 16–49 5.2 242 45 3.7 86 25.5 5.3 14   11 432 2.4 13 

 .10 (4) 40–87 5.1 175 31 0.9 56 21.0 3 14   3.0 304 2.4 41 

 2014-16 (16) 10-58 5.4 181 32  67 19 4.9 8.2   2 314 1.9 
  . (30)  5.3 187 35 2.2 66 21 4.2 11   6.1 332 2.3 29 

 . 10– .11 (25) 10–137 4.7 711 59 4.5 261 26 10 12 4.4 1.8 25 1115 4.4 12 

 .–  2011 (4) 14 3.8 312 242 4.6 158 25 8.7 9.3   760 0.53 50 
 21–24.10.2013 (2) 0.4–25 3.9 1085 257 2 306 79 43.3 25 23 30 30 1880 2.2/(1–3.6) 111 

–50 .12– .13 (20) 0.2–60 4.8 84 238 50 79 39 17 16 20 26 85 654 0.23 3.4 
 . 2013 (7) 25–33 6.0 120 37 9.8 36.4 15 2.77 11   232 1.1 4.4 

 2012 (2) 0.15 4.4 131 261  84 51 11.6 21   80 640 0.17   2017 (1) 10 5.0 1330 10 0.4 536 12 6.5 2.1 0.57 0.64 12 1910 44 25 
 13.01.1991 7–25 4.6 1070 98 4.2 482 52 9 30 26 21 10 1780 3.6 23 

 16–17.01.1991  3.8 814 301 118 340 50 11 120 77 1980 0.9 2.6 
 1980–81 .+ . 0.1–8.5  225 68 12 63 11 2.9 31 0.3 18  431 1.1 5.7 

 1980–81 . 0.1–8.5  891 271 33 264 30 6.5 58 12 98  1664 1.1 8.2 
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 3. , 2   

  L,  , 2/  SO4
2- Cl- F- Ca2+ Na+ K+ Mg2+  

 24.12.2006 31 227 7.2 2.0 0.25 2.4 1.2 0.29 0.31 14 

 24.12.2006 42 250 7.7 2.3 0.44 2.8 1.0 0.21 0.28 15 

 17.12.2009 39 204 2.9 1.8 0.21 1.7 0.53 0.11 0.13 7.4 
 17.12.2009 45 153 5.4 2.8 0.51 2.5 0.92 0.46 0.20 13 
 17.12.2009 46.3 184 5.3 2.9 0.54 2.7 0.8 0.23 0.18 13 

 08.03.2012 11 182 11 2.3  3.2 1.2 0.49 0.46 18 

 08.03.2012 15 230 6.5 1.9  2.3 0.77 0.33 0.21 12 
  33 200 6.5 2.3 0.39 2.5 0.93 0.3 0.25 13 

 10–13.12.10 95 171 6.9 0.6 . 1.7 0.5 0.5 0.33 12 

 28–29.12.10 23 189 48 2.8 0.1 17 1.5 0.6 0.74 71 
 01.01.2011 82 177 74 3.2 0.07 28 2.1 0.8 1 110 
 07.01.2011 23 271 25 3.3 0.09 9.3 0.8 0.3 0.51 40 

 13.01.2011 52 213 27 2.2 0.12 9.2 0.9 0.3 0.37 40 

 13.01.2011 137 265 27 3.1 0.051 12 1.1 0.34 0.68 45 
 09.02.2011 14 245 11 5.4 0.15 5.3 0.8 0.2 0.27 24 
 .11 9 241 3.5 1.7  1.1 0.7 0.2 0.16 7.8 

  54 220 28 2.8 0.097 10 1.1 0.41 0.51 44 
 .13 0.4 361 26 11 0.081 8.9 2.1 1.2 0.75 50 

 .15 25 223 57 5.2 0.053 13 3.9 2 1.1 82 
 .10 73 334 6.2 1.8 0.042 2.3 0.9 0.13 0.63 12 

 .16 25 299 12 2.3  3.5 1.3 0.29 0.71 20 

 2016 22 287 11 3.8  4.9 1.6 0.33 0.68 22 
 21.04.2007 3.8 34.2 78 12 0.3 19 15 0.09 3.7 128 

 2016 3.8 117 38 11  13 8.4 1.7 2.3 76 
 .12 0.15 036.5 36 71  23 14 3.2 5.8 153 

  0.05 20.2 16 29  5.7 4.1 1.3 2 58 
 27.11.2012 50 105 16 55  27 9.4 3.3 4.9 115 

 28.11.2012 50 58 14 34  15 4.1 1.9 2.2 72 

 .- . 2012  7 33 8.6 15 9.17 8.1 9 2.2 1.6 54 
 2013 33 224 5.7 1.7 0.28 1.7 0.62 0.092 0.48 11 
 2017 10 326 41 0.3 0.011 17 0.36 0.20 0.06 58 

. L – ,  – ,  – ,  –  
, . – .
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 4. ,  2006–13 .  
 

: * –  2003  2016 .  [ .., 2004; .., 2017]; ** –  
 1  [ , , 1989]

  , 
 

, , .  
SO4

2- Cl- F- Ca2+ Na+ K+ Mg2+  

 
24.12.2006 7 15 4.6 0.7 5.2 2.2 0.64 0.63 29 
17.12.2009 4.5 2.7 1.7 0.25 1.5 0.55 0.17 0.11 7.0 
08.03.2012 0.5 1.7 0.2 . 0.42 0.18 0.08 0.05 2.6 

 2006–13 35 54 19 3.0 21 8.3 2.5 2.3 110 
 2007 2.5 2.9 0.56 0.036 0.82 0.6 0.045 0.14 5.1 

 2008 0.6 0.4 0.057 0.0049 0.13 0.052 0.018 0.01 0.7 

 2011 1.5 1.1 0.39 0.035 0.56 0.31 0.039 0.058 2.5 

 .   1.8 1.9 0.58 0.069 0.72 0.33 0.049 0.066 3.7 
 2006–13 14.4 15 5 0.55 5.8 2.6 0.4 0.53 30 

 .2006 0.7 0.43 0.097 0.005 0.19 0.056 0.015 0.014 0.8 

 2007 8.5 22 4.3 0.36 7.8 2.3 0.45 1.2 38 

 .10 15 26 4.7 0.13 8.4 3.2 0.44 2 45 

 .  11 21 3.8 0.25 7.3 2.3 0.5 1.2 36 
 2006–13 90 172 31 2.0 60 19 4.1 9.8 297 

 . 10– . 11 10 62 6 0.43 23 2.6 1 1.2 97 
 21–24.10.2013 0.1 0.94 0.4 0.003 0.32 0.074 0.044 0.027 1.8 

–50 ( ) .- . 2012 10 8.4 23 5.3 11 4.4 1.8 2.5 60 
-50 ( ) .2012-  13 65 8.2 17 12 8.1 7 2.6 1.7 56 

  75 17 40 17 19 11 4.4 4.2 116 
 4  4 4.8 1.5 0.4 1.5 0.6 0.1 0.5 9 

 20.12.2008–08.2009 0.9         
 2006–13 229 325 103 23 125 44 13 19 662 

  29 41 13 2.9 16 5.5 1.6 2.3 83 
 13.01–30.01.1991 0.17–0.2 1.6 0.53 0.17 0.51 0.088 0.03 0.07 3.4 

 1980–81 48 310 97 13 52 11 2.6 23 509 
*  2003 / 2016  22 / 8.9 – /0.0004 – /0.0002     76  /  81 

 (1  .)**   225–360 5 1.2      
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, 
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