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Abstract

We analysed solar faculae during the period 1951—1991, which were recorded on daily
sketches of sunspots by using a 20cm Zeiss refractor at Mitaka. Faculae in the polar
regions (polar faculae) were counted individually, and we derived monthly counts of
polar faculae. As is well known, the number of polar faculae varies in anti- phase with
the sunspot number. For faculae in lower latitudes (active region faculae), we measured
the area covered by the faculae. We then constructed a butterfly diagram similar to those
for sunspots. We found that polar faculae appear in the region of low coronal brightness
(i. e. coronal holes). From the yearly variation of polar faculae counts we conclude that
polar faculae are concentrated within 25° from the poles.
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uaMEER (1951 - 1991)

1 2 3] 4 5 6 T 8 9 10 N 12[Eaf

1951 26 22 29: 21 26 22 22 28 20 22 25 30 293
1952 28 20 24; 23; 28 21 26 27 25 25 23 25 295
1953 29 23 24 27 20 16 19 14 19 20 22 26 259
1954 19: 23 23 21 18 10 16 25 18 16 22 20 231

1955 30} 26 18 19 25 24 28 27 20 17 27 28 289
1956 24 ; 25 20 25 20 20 19 22 17 18 22 30 262
1957 23} 19 27 18 ; 21 16 19 28 13 21 21 26 252
1958 26 ; 19 25 18 21 20 16 22 20 18 18 26 249

1959 26 ; 18 22 20 23 16 20 23 18 17 20 26 250

1960 26 24 24 19 23 19 24 25 20 20 22 26 272

1961 24 22 21 21 12 15 15 16 19 1 20 21 217
1962 21 20 22 16 14 T 8 22 14 10 12 20 186
1963 314 20 25 13 \7 18 25 10 20 17 16 29 241
1964 16 20 19 17 18 17 20 21 13 21 21 30 233

1965 30 22 25 14 23 19 13 29 19 27 27 17 265
1966 26 13 20 15 25 22 22 19 24 26 26 25 263

1967 27 17 24 19 20 24 1A 26 17 21 20 26 262
1968 29 25 15 24 21 16 20 19 16 16 27 18 246
1969 16 16 19 22 15 19 13 19 14 17 20 27 217
1970 23 22 23 11 i8 6 14 26 16 14 22 20 215
1971 27 21 26 20 14 19 14 21 10 20 22 25 2389
1972 23 14 23 19 16 9 15 29 23 23 24 25 243
1973 20 20 21 16 21 12 23 24 18 14 22 27 238
1974 29 : 23 25 25 25 20 14 28 20 23 27 26 285
1975 24 20 23 16 22 9 19 24 20 13 16 24 230

1976 27 12 23 13 20 15 19 18 22 22 20 23 234
1977 25 22 22 25 25 17 28 19 22 22 21 27 275
1978 26 22 21 20 17 18 28 30 11 24 26 22 265

1979 27 22 24 21 26 22 20 25 21 22 18 29 | 2171
1980 26 27 19: 22 22 18 18 13 16 22 18 27| 248
1981 29 22 24 20 20 18 26 28 22 23 19 28| 2719
1982 28 25 24 23 28 18 19 25 17 24 24 23| 2718
1983 26 25 21 21 24 25 18 19 16 25 26 28| 274
1984 23 25 26 23 22 17 24 25 22 20 20 22| 269
1985 25 19 16 22 20 10 22 28 17 23 26 27| 255
1986 27 24 21 23! 21 16 17 27 20 24 23 25| 268
1987 27 23 22 26 26 25 24 27 21 23 20 25| 289
1988 26 25 19 25: 24 20 13 27 12 21 25 30| 267
1989 21 21 25 25: 19 14 24 24 22 23 22 25 | 265
1990 24 14 25 20: 20 17 29 22 19 23 22 26| 261

1991 25 26 i5 18 ¢ 23 16 21 20 14 12 24 27 241
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N ®(50-60°) H¥YH

. H 1 2 3 4 5 6 7 8 ) 10 11 FYH
1951 0 0 0 0 0 0 0:0.04 0 0:0.08:0. 0.
1952 | 0.29 0:0.08:0.04;0.26:0.29; 0.08; 0.33} 0.56 1:0.39i0. 0.
1953 {0.45:{ 0.52: 0.79: 1.11 0.6:0.38:0.16:0.71:0.26:0.55: 0.18: 0. 0.
1954 | 0.63: 0.35:{0.22: 0.67: 0.56: 1.1i0.94:1.96: 1.06:0.75{ 0.77: O. 0.
1955/ 0.33:0.81:0.33:0.06; 0.6 0.63:0.75{ 1.11:0.65: 0.29:{ 0.41: 0. 0.
1956 | 0.29: 0.52{ 0.2i{0.16: 0.2; 0.5:0.05:0.27: 0.59: 0.28: 0.41 0.
1957 {0.13{0.11:0.56:0.78} 0.1 0 0:0.36 0 0 0.1i0. 0.
1958 | 0.08: 0.79: 0.04; 0.5: 0.1 0.1{0.06{ 0.23:0.15 0 0i{o0. 0.
1959 0 0:0.05 0 0:0.44:0.35:0.91:0.11:0.35:0.25:0. 0.
1960 | 1.12: 2.29: 2.63:0.84: 0.35:0.42:0.88; 0.4:0.15; 0.05: 0.23 : 1. 0.
1961 ] 0.63: 0.5: 1.T1 4:2.42: 0.8 1.2:0.13 0:0.45; 0.1
1962 0.05: 0.2:0.23:0.19:0.79 0:0.13:0.27 0: 0.6 0
1963] 0.1:0.25: 0.28: 0.62 0:0.11% 0.6 1.2:0.35: 0.53:0.75
1964 0.44; 0.5:0.89:{0.82:0.61:{0.35{ 0.6 0.9{ 0.62{ 0.38: 0.24
1965| 0.4:{0.23:0.32:0.36:0.17} 0.47 0iD.38:0.16: 0.78: 0.15
1966 | 0.38 0 0! 0.2:0.28:0.41:0.14:0.68:{0.21:0.27: 0.23
1967 | 0.04: 0.12 0:0.05{ 0.1i0.21 0:0.08:0.24; 0.1 0.3
1968 | 0.14: 0.12:0.13:0.21:0.76:0.06; 0.1 0 0:0.06 0
1969 0 0i0.11 0:0.33:0.11:0.08: 0.21:0.43 0 0
1970 0.08: 0.05: 0.09: 0.36: 0.39: 0.33 ! 0.21 ; 0.46 110.29: 0.64
1971 0:0.29:0.96! 1.4:2.86: 1.68:1.14;1.05! 0.3:0.45: 0.5
1972 0.39: 0.93:{0.61:{ 1.53: 0.63:0.11:0.27:0.17:0.13{ 0.3:0.13 .

1973 0.1 0.3:0.38:0.69;0.52:0.17} 0.57 0i{0.17:0.43{ 0.5 .
1974| 0.28: 0.35: 0.44{ 0.4} 1.32! 0.4:0.86:0.39: 0.65: 0.26: 0.48: 0.
1975/ 0.54: 0.3:0.26:0.44: 0.82:0.89:0.84:0.92: 0.8:0.62:0.44: 0.
1976 | 0.41: 0.25: 0.13; 0.46: 0.6 0.07:0.53:0.56: 0.27:0.09: 0.05: 0.
19771 0.16: 0.27:0.23:0.12: 0.28: 0.06: 0.25: 0.32: 0.27: 0.64: 0.95: 0.
1978} 0.15{ 0.05: 0.29{ 0.2:0.29:0.28:0.18:0.47:0.36: 0.17:{ 0.36} 0.
1979/ 0.15¢ 0.5:0.38{ 0.1:0.46 1 0.14} 0.2i0.52}{ 1.1410.23{ 0.56} 0.
1980/ 0.85: 1.81 : 1.58: 0.55 1:0.61:0.94 0:0.26:0.18 ! 0.22
1981 0:0.91:0.63:{0.15 0 0i0.12:0.68: 0.06 0.3i1.11{0.
1982} 0.71 0.2 1 0.7:0.256:1.56:1.32:1.84:0.29:1.17T: 0.5: 0.
1983} 0.46: 0.72:0.52: 1.1 0.46 0:0.11:0.11:0.81:0.28:0.19: 0.
1984} 0.22: 0.04; 0.5:0.22:0.05: 0.18: 1.58:2.76: 1.09:2.26}{ 2.05: 0.
1985 | 0.76 1 2.63{ 2.25: 1.86: 1.1 1.6:0.65{ 1.5:0.82i{ 1.43}{0.54! 1,
1986 | 0.81 : 1.08: 2.48:3.13: 1.67T: 1.75:{ 1.53:4.41:4.45} 3.5 1.78{ 1.
1987} 0.93: 1.48: 1.68: 1.62: 1.08: 1.36:1.290:2.22:0.19:0.04} 1.45: 0.
1988 | 1.42{ 1.68: 1.16: 0.84: 0.42: 0.85: 1.62: 0.15 0:1.4311.36 1.
1989 ] 1.52: 0.67: 0.24:0.56:0.2):0.36: 1.13:3.21:1.09:0.87:0.45: 0.
1990 2.17:3.29: 4.8: 4.9:4.55:6.65: 3.07:7.36:0.74:6.17: 1.18: 1.
1991 | 0.76 1 0.23: 0.6:0.11:0.48:0.88:0.14: 1.05:1.29:1.33i2.79: 2.
FiﬂFﬂﬂ 0.44:0.62: 0.72:0.81 : 0.63: 0.63:0.63: 1.01:!0.54: 0.71: 0.56
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N i «(60-70*) AH¥Y

qz 1 2 3 4 5 6 7 8 9 10 11 12
1951 0 0 0 0 0 0 0:0.18; 0.1 1:{0.32:0.43]0.15
1952 0.61i{0.15i 0.13:0.22:0.82;1.38:3.58:5.19:6.16 7i4.91:3.88/2.89
1953/ 1.59¢ 1.7:2.13:3.85! 4.3:4.44:7.32:9.71:4.32: 5.3:{5.73{3.42|4.15
1954 3.5 2.17T:1.91:{2.14}{2.72} 6.9i7.13i11.16}9.83}{ 7.5{6.64{ 2.3|5.16
1966 | 1.17:{ 0.35: 0.17: 0.47}{ 1.92: 3.38 5i65.22} 4.4:4.24; 2.3{1.89] 2.566
1956 | 0.83: 0.88;0.35: 0.4 0.1 1.1:1.26:1.45:0.88: 0.28: 0.5 0.4| 0.7
1957 | 0.04: 0.21;0.11{0.11§ 0.1 0 0;0.21:0.08 0;0.14 0]0.09
1958 0 0 0 0i0.05 0{0.06;0.14¢ 0.1 0 0 0]0.03
1959 0 0 0 0:0.09:0.19:0.15:0.43:0.83:0.06: 0.1:0.31]0.18
1960 | 0.92; 1.17: 1.13 1:1.43: 1.16: 2.75; 2.6;2.05; 1.95; 3.82;3.38| 1.97
1961 | 1.79i2.23i2.7T1{ 6.1113.25i{10.2T: 9.53:65.31:5.68 7: 4.3{ 1.9] 5.2
1962 | 2.29% 1.3:1.41: 1.44;:4.57:3.290:3.63:4.05:{5.7T1: 4.4 2.6T:1.75]|2.82
1963 | 0.65: 0.25:0.32}1.92: 0.24:0.44:2.96; 4.3{3.05;9.35{ 4.63{1.62|2.19
1964 | 0.88: 0.45: 0.95: 0.88:2.39:2.12:3.45!6.19:4.08:2.71:2.19}1.93]2.35
1965| 0.8:0.18:10.12;0.21:0.96: 1.79:2.38:0.93 1.95:2.74: 1.44:1.29|1.21
1966 | 0.54: 0.46{ 0.15{ 0.2} 1.32}1.27} 0.95 2{0.79:1.54:0.85; 0.08| 0.87
1967 { 0.07 { 0.12 o 0{0.26:0.29{0.18:0.08{ 0.29{0.33:0.15;0.04|0.14
1968 0:0.08 0:0.21:0.24; 0.31 0:0.11:{0.13:{0.25{ 0.07:0.06|0.11
1969 | 0.06 0 0:0.18{0.33:0.21:0.156:{0.37:0.57:0.47T¢ 0.3;0.11]0.22]
1970 0.09 ; 0.09 0 0:0.28; 0.5:0.29; 0.5 0.5:0.28:0.23! 0.4]0.25
1971 0: 0.1 0:0.26:0.71{0.32{1.21;0.76; 0.7:1.55:2.45| 1.28}0.75
19721 0.39: 1.71{1.48;2.16} 1.63 4:3.33;2.66}1.39:{1.57{0.92}{1.32]1.73
189731 1.1 1.6 0.48{ 0.5{1.62{2.92] 5.3{3.79{2.39{ 3.5:2.09; 1.48| 2.24
19741 0.93:0.61: 0.4:0.88:3.28: 2.7i{5.14} 4.5} 4.9{ 2.3:3.59;{ 1.46|2.43
1975 | 0.92 0.95 1:1.8113.41:2.78:4.21;7.83; 9.5:5.46: 3.88| 2.29| 3.65
1976 | 1.26; 1.5:1.04:1.69:1.85 2 4;4,44}:3.32:1.77T¢ 1.61{1.78)2.16
197T7T| 0.4 0.41:0.23:0.36:2.08; 1.76:5.14;65.16:5.59:;65.59:6.76: 1.26| 2.83
1978} 1.58: 0.14i{ 0.14 0.2;1.53:2.61{3.11; 4.9/5.09{2.29{2.12{1.45] 2.1
1979 | 06.3:{1.05{0.33} 0.1:{0.46}1.14! 0.6:0.52: 0.48 1:0.56 0]0.52
1980 0.08: 0.07:0.21: 0.36: 0.32: 0.39:0.17:0.23:0.69: 0.91: 0.61: 0.33]|0.35
1981 | 0.07 0:0.08; 0.5} 0.25 0{ 0.5]{0.32 0:{0.26{0.79; 0.36] 0.26
1982 | 0.07 0{0.08:0.13{0.11:0.94:0.84:2.12:1.18} 1.67 1i1.04|/0.73
1983/ 0.96{ 1.52:1.33:1.38:2.75:2.28:1.89:5.37:{4.19:{3.56:2.04: 1.71[2.32
1984 | 0.52:0.16: 0.54: 1.17:1.55} 1.7T1:4.96} 9.8:6.86i8.75:6.75}{ 3.18 [ 3.77
1985 | 3.88{ 2.32 2i3.91i 4.3{ 4.1i3.77T{7.57:6.53:{4.78!4.46: 4.37| 4.45
1986 | 2.7:2.96 3:3.65:5.05:6.94:6.94 10{11.6:9.33:7.35!{5.562|6.19
1987 | 4.07: 1.57T:2.23:2.42;: 2.69: 3.64;6.92; 7.59; 3.52:3.57{4.75} 3.24| 3.88
1988 | 4.12i{1.96{ 3.68{ 2.84} 1.67T 2.4;4.62i2.44:1.75:4.62:3.96:2.17]2.97
19890/ 0.71:0.19:0.44:0.24:0.47:0.64:0.92:2.13:0.95:1.39:0.91:0.48| 0.8
1990 0:0.21;0.88:0.55;0.865; 2.35;2.86;4.09;0.68;2.35; 1.73; 1.77| 1.6
1991 ] 0.2:0.15! 0.2:0.06:1.09:0.31:0.24: 0.9: 0.5: 1.5:1.88:4.85]1.11
B!llﬂﬂ 0.97:0.75:0.74:1.13:1.63:1.89:2.87:3.59{ 3.1:{2.98i{2.44} 1.62]1.94
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AL B/ DBEBRT SHBRTRATORL RS B DIV EHF B

N #(70-90°) B ¥

ﬁﬁ“‘ﬁ 1 2 3 4] 5 3 7 8 9 10 11 12 [ ¥ 5|
1951 0 0 0 0 0 0 0:0.79:0.656; 1.66; 0.4: 0.3]0.29
1952 | 0.21 0 0:{0.04{0.39{2.43;5.27 9i11.56{11.16} 7.61{ 3.92 | 4.37
1953 § 0.72 0.3i0.08:0.89: 3.7 4.19:13.11 i21.07 112,16 7.91 3|6.57
1954 | 3.79:0.26 i 0.22: 0.48: 2.17; 2.8 5.5114.16{13.06; B.5:8.18{ 1.6|5.13
1955 | 0.53 / 0.04:0.33;0.37:0.88{1.96:5.756; 7.56; 6.7i4.35}2.19|0.32| 2.56
1956 0io0.28 0io0.08 0i{0.65: 1.68 2i1.18{0.83{ 0.5 0.37|0.59
1957 0 o 0{0.17 0 0.06 0i{0.18:0.15} 0.29 0 o|o.o07
1958 ) 0 0 0 0 0.1i0.19 0 0 0 0 0] o.02
1959 0 0 0 0 [} 0 0 0:0.06:0.41 0 0}0.03
1960 | 0.04 0 0:0.05:0.13:0.32: 0.75: 1.8; 2.95; 2.25; 2.41 : 1.27] 0.97
1961 | 0.17 0 0.1{0.19;2.67 4.8}9.4T:7.4411.11i5.73} 6.3} 2.86| 3.85
1962 | 0.52¢ 0.5 0.23 0i2.20¢4.43/11.88{ 7.18113.43{ 9.8{2.75}0.95}| 3.66
1963 | 0.06 0:0.12: 0.46; 0.47: 0.06: 1.96 10{ 2.85: 9.53 4i0.62|1.95
1964 | 0.19{ 0.05 0i0.18} 0.5:0.53;2.55:8.86:6.54:3.43:2.24:0.83]2.11
1965 0.27{ 0.05 0!0.14i0.74 1.26 4 4.24 2i3.8111.59{0.7T1| 1.6
1966 | 0.19 0 0:0.13:0.44:0.77:1.36:4.16i 2.5} 3.12 1:0.04|1.19
1967 | 0.07 0 0 6 0.1{0.54|1.36:1.31:0.88:0.52; 0.2 0]|o0.38
1968 0 0 ] 0 (i} 0 0.4i0.21 0:0.19: 0.04 of|o.07
1969 | 0.06 0:0.11:0.18{0.73:0.37:0.23/0.791.29:0.53} 0.3}0.15]0.37
1970 | 0.17 0.14; 0.09 0.36; 0.67: 0.83: 1.14 1] 1.5;{0.93;1.36; 0.45] 0.69
1971 o 0 0 0 0io.21i{0.79:0.19{ 0.3} 0.8{0.36{0.08| 0.2
1972 0/0.14:0.17:0.16{ 0.25} 2.33 5:2.28{3.65;3.91}1.29:0.92|1.66
1973 0.35{ 0.6 0i0.31{ 1.1:{1.92]3.74} 9.54} 5.89 6i2.68{0.85|2.76
1974 | 0.34 0:0.04{0.12{0.92:1.95/6.14/6.39; 5.9:2.83{2.44}0.38| 2.11
1975 | 6.04i 0.2:0.04:0.38;0.91:0.78{5.79:8.33{12.36!7.15:2.19{ 1.13| 3.27
1976 1| 0.11i 0.08{ 0.13 0i0.65} 1.8;6.63{10.80;8.64;4.465]2.85; 1.26|3.18
1977] 0.08 | 0.09 0i{0.16:{0.52i{0.69:5.39: 7.26: 8.45 7i5.14} 0.48 | 2.84
1978 | 0.35 { 0.05 0:0.05:0.41:1.17:4.79i10.93:7.55; 3.75} 2.69 0.86 | 2.88
1979 0i0.14 0:0.05:0.15i1.14} 1.2}1.76{2.57:1.73;0.83{0.17]0.77
1980 | 0.04 0 0 0:0.23 0:0.06 0 0.5:0.32:0.56:0.07|0.14
1981 0 0;0.29} 0.05 0 0:0.15: 0.43 0 0i{0.21 of 0.
1982 0 0} 0 0i0.14{0.22{0.74; 1.48:0.35{ 1.25} 0.96} 0.48 | 0.46
1983 ] 0i0.33 0/0.63{1.56:3.33;7.37! 8.5!5.64{3.42{1.25] 2.42
1984 | 0.61 0i{0.23:0.17:0.41:2.12 7.67:12.68:8.18} 9.35 8i1.82]4.23
1985 | 1.28 | 0.53 0;0.73i1.056; 4.4} 6.91{13.25i12.24: 6.04; 4.5 3| 4.67
1986 1:0.38/0.3810.26{ 1.57} 4.69} 8.41 | 8.63 12 8.7} 6i 2.6|4.43
1987 | 1.52:0.35:0.09: 0.19; 1.5} 2.64!8.13; 9.85;8.48: 7.26; 7.55} 3.68| 4.19
1988 | 1.1910.36:0.37; 0.4:0.29; 1.565; 2.54} 4.26} 4.92 | 6.57} 2.88 1.07 | 2.04
1989 | 0.43 0:0.24 0:0.16:0.29: 1.42 3i1.36:0.52}0.23 0]0.66
1990 ) 0! 0 0 0 0:0.21:0.68:0.21 :0.09:0.18:0.04]0.12
1991 ) 0 0:0.33 0 0:0.05:0.056:0.36{0.33:0.54:0.44]|0.17
A¥#% 0.33:0.11:0.09:0.17:0.61:1.24:3.45:6,28:5.06:3.92:2.564:0.91]1.92
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« ); | 1 2 3 r 5 6 7 8 9 10 1 12 [ ¥ 5
1951 0 0 0 0 0 0 0 0 0 "} 0 0 0
1952 0 0 0 0 0 0:0.19{0.41:0.76 .2i0.09:{0.48| 0.18
1953/ 0.07:0.17:0.04: 0.0T: 0.4:0.19:0.42;: 0.5 0.16 .6:10.18:0.12]| 0.21
1954 | 1.53: 0.17:0.26: 0.62: 0.44: 0.1 0.5:{1.32:0.67:0.63} 1.23: 0.2)] 0.67
1956| 0.1:0.08:0.22:0.32; 0.4{0.54:0.43{0.26{ 0.2:0.12:0.26: 0.04| 0.25
1956 | 0.04 : 0.04 0:0.16 0:0.06: 0.21:0.41: 0.06 .5610.14 0]0.13
1957 0 0:0.11:0.22: 0.05 0i0.21 1:1.46: 2.57i{ 1.43:0.23| 0.59
1958 | 0.23{ 1.58{ 0.28: 0.39: 0.43: 0.95: 0.75: 1.68 1i0.22 0:0.08) 0.61
1959 | 0.04 : 0.47 0 0 0 0 0:0.04 o] 0:0.05 0]0.05
1960 ) 0: 0.08 0: 0.04 0:0.13 0:0.05; O0.1:0.27T:0.12[0.07
1961 0:!0.05:0.05{0.71{0.33:0.47:0.13 0:0.95: 1.45: 0.25 0{0.32
1962 0 ) 0 0:0.07Ti0.43! 0.5:0.32:0.36: 0.4 0: 0.3|0.16
1963/ 0.13: 0.05: 0.12{ 0.62; 0.12 0:0.28 1 0.3:0.47:1.19:0.24| 0.31
1964 | 0.38: 0.25: 0.16: 0.20: 0.33: 0.71 .Ti1.62:1.38:0.86;0.62:0.57|0.73
1965| 0.6 0.59:0.04:{0.21:0.04:0.11{0.23:0.17:0.26: 0.26: 0.07T:0.47| 0.26
1966 | 0.23:0.08:0.05! 0.2:{0.16:0.36:0.18:0.37:0.13:0.15{0.15{0.12| 0.18
1967 | 0.07: 0.06 0.04i 0.05} 0.05; 0.08} 0.27 0 0 0o{ 0.1i0.04|0.06
1968 | 0.14: 0.04 0:0.08 0:0.19{0.25:0.58:0.13¢ 0.5 0.7:0.33{0.25
1969 | 0.19: 0.31 i 0.58: 0.23 : 0.67{ 0.26 : 0.69: 1.21: 1.07: 1.71:0.95:0.63| 0.7
1970/ 0.48: 0.14; 0.17 ) 0:0.17T;{0.21:0.35:0.69; 0.29: 0.41{ 0.6 0.31
1971 | 0.22:0.43:0.27:0.15{0.93:{ 0.74: 0.29: 0.19; 0.2: 0.1:0.36: 0.08| 0.31
1972| 0.22: 0.43: 0.48: 0.11{0.06: 0.11: 0.33: 0.31:{0.04:0.35; 0.08; 0.24 | 0.23
1973 | 0.056¢ 0.5:0.57{0.69:0.52| 1.08} 1.78:{ 2.04; 0.78: 0.71:0.64:0.78| 0.87
1974} 0.38:0.26! 0.2 0.4{0.56: 0.05: 0.43:0.39: 0.3:0.57:0.15:0.08| 0.31
19765 0.13:0.15: 0.48: 0.5: 0.7T7 0:1.11:1.96:{2.95: 1.16; 0.5: 0.54 | 0.89
1976 | 0.41: 0.6Ti{ 1.61{1.54{0.75:0.33{1.21{1.94:1.09:0.23; 0.2:{0.26} 0.82
1977 0.4:0.05:0.32:0.44:0.44:0.18:0.75:0.63: 0.68: 0.77: 1.48:0.33} 0.54
1978 | 0.19 0:0.05{ 0.2:0.06:0.17: 0.54: 0.37 0 0i0.271:0.32] 0.2
1979 |1 0.19: 0.18: 0.04 0:0.19:0.27: 0.85:0.56:0.81:1.05:0.67: 0.10.39
1980 0:0.19 0 0:0.18:0.22:0.11:1.62:0.26:0.66: 0.33:0.19]0.25
1981 0.1:0.68:1.38:1.35:1.55{1.28 0.5:{0.71:0.27:{0.35; 0.05; 0.21] 0.67
1982 | 0.04; 0.04{ 0.38: 0.35 0i{0.11$0.32{ 0.44 0.65: 0.04 0:0.09|0.19
1983/ 0.04:0.04: 0.24:0.20:0.79:0.68:{0.72: 1.16{ 1.06}{ 0.56; 0.35: 0.04| 0.46
1984 0.87: 0.2:0.69:0.74:0.23:0.24i 1.29: 1.56} 1.95{2.35; 1.35} 0.82| 1.02
1985 | 1.44: 1.63:{ 1.69:2.14{ 1.85{ 2.2{2.55{5.71{4.29{3.13%{1.38:{1.22]2.47
1986 | 1.52: 1.33:3.57:2.96: 3.24:2.26:2.18:2.59: 2.4: 1.63: 1.26:1.08]2.13
1987 0.63: 0.35: 0.36: 1.5 1.54} 1.92 2i1.96 2i1.52¢ 1.2% 0.6 1.3
1988 | 0.65: 1.08: 1.05{ 1.562} 0.5% 0.7i{0.69:{0.93:0.75:0.48;1.04;{ 0.2 0.8
1989 0 0:0.52:0.16:0.21:0.21:0.13:0.42: 0.36 0:0.18 010.18]
1960/ 0.33: 1.21 : 0.16: 0.15: 0.25: 0.06 : 0.34; 2.36; 3.79: 0.78;: 0.68: 1.19] 0.9
1991 | 0.12% 0.08 0 0:0.57:2.38:0.38:{0.65:0.29: 1.17:2.75:3.04]} 1.01
AW 0.29:0.31:10.38{0.48:0.45{ 0.48: 0.64:0.97:0.85:0.68:0.56:0.39]|0.53
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AL &/ DFRRTF ESHRBF RATORZ, KRS BEAEYNA &% B

S ®(60-70°) H¥H

« H 1] 2 3 4 5 3 7 8 g 10 (N 12
1951 0: 0 0 0 0 0 0:0.07 0 0:0.04:0.03]0.01
1952 | 0.07 0 0: 0:0.04:0.14:0.54:0.63:0.44: 0.56: 0.5T 1.8 0.41
1953/ 0.72:2.57: 1.96: 3.37:5.35:2.25:2.79:2.36:0.89:! 1.65: 1.95:2.46 | 2.33
1954 | 5.11; 4.3:2.65: 1.95; 1.89 1.3:1.81:2.48: 1.67T:1.75:2.45: 2.55| 2.59
1966 ] 2.2:1.08:0.94: 2.47: 1.24 1:1.43:1.26:0.55:0.65; 0.67: 0.68 1.2
1956 | 0.88: 0.48: 0.2: 0.6:0.25:0.15:0.568:0.23:{ 0.12 0:0.23:0.17| 0.34
1957 ] 0:0.0T:0.28: 0.05: 0.06 0:0.25 0:0.52:0.24:0.31|0.16
1958 | 0.15: 0.42: 0.2 1.39: 1.19 1.1:1.88{1.86: 0.85 1 1.6:1.85]1.08
1959 1 1.15:0.53:0.32:0.05: 1.22:0.44:0.15:0.43: 0.39 0:0.25:0.42]10.48
1960 | 0.04: 0.21 : 0.54; 0.11: 0.09 0:0.08:0.32:0.05:0.75: 0.91; 2.04 | 0.45
1961 ] 0.67: 1.05: 1.43: 4.290:4.83} 1.27; 1.87{ 0.13}{ 1.11 1 1.4 1.29]1.63
1962 1 0.76 i 1.15: 0.41 0:1.36:4.43:!1.88:!0.55: 0.21 0.9:0.25: 2.4|1.01
1963 | 2.48 2.6:2.48i 3.77: 0.47 1 1.4 4.3:0.95;:2.12:2.25: 1.62 2
1964 3:/2.15:2.26:4.35{2.78}1.18} 2.5:2.29:0.69}1.33!2.38: 2.53] 2.31
1965 | 2.6:12.23:0.68:1.86: 0.7:1.11:0.92:1.41:0.89:1.22:0.67:2.18]1.38
1966 | 1.7 1 112.53:1.68:1.59:0.41:i1.16: 0.21: 0.65 1:1.84)1.21
1967 | 1.74} 1.82 1 1 0.6:0.46:0.18{0.19:{0.12{0.14} 0.4:0.88]|0.74
1968} 0.72: 0.4 1:1.63:1.48:1.63: 0.4:0.47:0.13:0.75: 0.3:0.72]0.79
1969 | 0.5:0.44: 1.21:1.91:1.33:0.26:{0.92{ 1.11:0.86:1.24:0.95: 0.96 1
1970 | 0.35: 0.59; 0.52: 0.64 : 0.11 0:0.21:0.04:0.13:0.79: 0.77 1]0.45
197 0.7:0.38:0.54: 0.3:0.79:0.95: 0.5:0.62: 0.3:10.75{ 0.68: 0.64)] 0.61
19721 0.83;0.93;1.39;0.84{0.19{0.33;{ 0.4;0.62; 0.7;0.78:0.71:0.84]0.75
1973 1.1 1.811.71 2:1.81:2.42:2.22% 3.6{1.28:{1.64{2.056i{3.22|2.13
19741 2.69: 2.74: 2.76:3.08: 2.68! 0.8:2.43:{2.32: 2.4:1.65 2i1.96 | 2.32
1975 | 2.71% 4.2:8.13:7.69:7.82:3.89:5.16: 3.58:5.65:5.38:4.38: 3.585.17
1976 | 3.96 : 7.58 1 10.T{ 7.62} 4.9 3i3.37i4.44: 2.5 1.36}2.85: 3.91| 4.54
19771 3.72:4.36:5.23: 4.08:5.52: 1.41:2.93:{1.63{1.73:4.05;5.86: 4.48)| 3.83
1978 4.27:2.59: 2.81:6.05: 3.65; 4.44} 2.57 1.8 1.09{1.17:0.65: 1.23| 2.64
1979 | 1,11 81,238 1.21:1.05:{1.08:!0.73{ 0.6i{0.36:{0.52:0.23:0.33:0.28]0.73
1980 [ 0.15: 0.15 0:0.05:0.32:0.11 0:0.08 0:0.09:0.06: 0.04] 0.09
1981 0:0.23:0.33:0.35;: 0.5{0.83:0.19{0.54:0.36:0.43:0.53: 0.5] 0.38
1982 | 0.11:0.28: 1.21{ 0.09 0:0.06 0 0 0i0.04:0.17:0.13}0.18
1983 0! 0.4! 0.1:{1.71¢{1.67:0.96 1.5:12.42:1.44: 1.2:3.19:1.93] 1.37
1984 1.3{1.44:3.81;1.52;1.86; 1.76; 3.67; 2.68 2 5.3:6.75: 3.82|2.96
1985 | 5.16: 4.32:6.69: 8.09: 7.7: 6.7:6.09:7.25:7.7T1:5.65; 4.65; 6.67| 6.34
1986 | 7.41 9:13.33i11.22:13.5212.69: 6.71; 5.37} 6.45 5:5.567:5.48 | 8.26
1987 | 4.62:5.65:5.36:18.12:16.58{ 5.6:7.29:4.74:3.19:2.39: 4.4 4165.21
1988 | 3.73:5.16:6.26 3.88:2.08:2.75: 1.15} 1.41:0.25i 1.19{ 1.64: 0.7| 2.58
1989 | 0.76 : 0.52: 1.2:0.72:0.53:0.36: 0.54: 0.08 0 0:0.14:0.24] 0.43
1990 0;0.57:0.16; 0.1;0.15 0:0.07: 0.41 0:0.04:0.14; 0.5[0.17
1991 | 0.12:0.12: 0.07 0:0.35:0.13 0 0 0:0.17:1.08:0.96|0.29
B¥3®¥| 1.69!1.83:2.18:2.46:2.17:1.56: 1.66: 1.59: 1.22:1.35: 1.62:1.75]1.77
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S & (70-30*) H¥
ss“ﬁ 11 2] 3 47 5] 6 T 8 9 10 M 12 [E ¥ 5
1951 4] 0 0 0 0 0 0 0:0.05 0 0:0.07[o0.01
1952 ] 0 0i0.13/0.18{ 0.1{0.19{0.19: 0.08:0.16{0.09{ 0.8]| 0.16
1953 | 1.34: 3.3:3.33:5.74 6.8:4.06:1.68! 1.5:{0.11{ 0.5{1.23!2.16] 2.7
1954 | 2.26 ; 5.57;5.22;{ 7.57{3.61; 6.2:{0.75:0.92{0.83}{1.13} 1.5{2.55{3.16
1955 | 1.87: 2.54 ! 3:2.84:{2.24:1.71:0.46:0.48 0:0.24: 0.3 0 1.26
1956 (0.96:1.32: 0.5:0.48:0.55; 0.2:0.21:0.05: 0.18 0:0.05:0.03/|0.39
1957 0:0.58:0.37:0.89:0.05; 0.06 0 ] 0 0 0io0.12]0.17
1958 o 0{0.08;0.28i{0.19{0.25{0.06; 0.18 0 0:{0.22{0.69]0.17
1959 | 0.12:0.05: 0.5: 0.4:0.96: 0.5} 0.35 0 0 0: 0.2:0.3110.29
1960 0.5:1.29: 1.58; 1.21;0.13;0.11:0.17 0 0: 0.1;0.77; 1.5]0.63
1961 | 1.21{1.45:2.48:5.43:3.83; 0.8 0.87 0:0.21:0.09:0.35!2.38| 1.66
1962 | 2.81:2.75: 2.56:0.06:1.93:0.57T: 0.5 ) 0: 0.1 0! 2.3{1.35
1963 | 4.58 : 6.05; 2.64} 4.46 1{0.28; 0.4} 0.2;0.25;0.18;0.31:1.21]1.95
1964 [ 3.31 {1 4.55: 3.26:2.71:3.06:0.94! 0.3! 0.1 0:0.43{ 0.9 1.5 1.73
1965 4 5:2.92; 3.5:1.04:0.79:0.15:0.28:0.11:0.11:0.11:0.82| 1.6
1966 | 2.46:3.31:1.65{4.07{1.52{0.73{0.09{0.05{0.04:{0.23{ 0.5; 0.8]1.13
1967 | 2.3 4.29:3.46: 1.16i 1.55:0.17} 0.27} 0.04 0;{0.056{ 0.3{1.16]1.25
19681 0.93{2.12:2.47:2.54:2.81{1.13: 0.1:0.26:0.19:0.25:0.11:1.28] 1.2
1969 | 1.81: 1.69: 2.63 2:3.07:0.26 o} 0 0:0.12:0.35: 0.26 1
1970 [ 0.22; 0.23: 0.17: 0.36 0:0.17 0 0 0:0.21:0.05:{0.25 | 0.13
1971 1 0.44:0.62:0.62: 0.7:0.57:0.53:0.29 0: 0.1 0.1:0.08: 0.6{0.41
1972 | 1.04: 1.36; 1.04{ 1.74:0.81;0.11;0.07;0.07 0 0i0.21} 0.4]|0.54
1973 3.4:{2.85:2.19{2.81:1.48;0.67:0.52:0.54;0.06{0.43} 1.14{1.37] 1.47
1974 [ 3.17:3.65:4.12:3.28: 2.6 0.7:0.64:0.82:0.15:0.26: 1.74:2.88)| 2.12
1975 6.71i10.75i12.83 {13.13 | 8.73} 2.33} 2.58 1} 0.3:1.38;2.56: 4.88| 5.87
1976 | 6.44 : 14.5 :11.09 {10.38 4:3.07{2.05:0.33:0.36: 0.55{ 1.45: 3.65| 4.45
1977 3.48:7.32: 7.68; 6.4:5.44:1.41: 1.68:0.16: 0.23: 0.91 3:2.48} 3.43
1978 | 5.88:6.59:9.43:8.25{3.94; 2.5:0.64{ 0.4{0.556;0.46;0.42}{ 1.73] 3.28
19791 2.33:2.41: 3:1.562:1.15:0.68:0.05:0.16 0 0:0.06:0.55]1.04
1980 [ 0.35: 0.19: 0.37:0.18: 0.36: 0.1 0 0 0 0 0 o[o0.14
1981 0 0:0.25} 0.1 0:0.11 0 0 0 0i{0.11;0.04]0.05
1982 | 0.04i 0.4:0.25: 0.13 0 0 0 o 0 0:0.04:{0.04|0.08
1983 | 0.04: 0.16; 0 1:0.71 0.4 0:0.26:0.25:0.04:0.85} 1.46| 0.46
1984 | 3.1711.08}2.12{ 1.26 110.41{1.42:0.92}0.82 1i{2.556]3.05|1.58
1985 | 6.08 i10.21 : 9.75{ 8.64 ! 6.15: 3.1:1.82: 1.86 1:11.48:3.15! 3.63| 4.58
1986 [ 4.26: 9.21:8.81:8.61:7.81: 6.5:2.94:5.07:1.25 3:1.43:3.28|5.17
1987 | 6.26; 7.39: 8.41 ; 8.27} 5.58 4:2.46;1.44,0.57; 0.7;1.25} 2.6|4.15
1988 | 4.23 {1 4.64:5.53{4.56;2.17{ 1.65{ 0.38} 1.22 0:{0.24;0.16} 0.6 2.22
19891 1.48: 1.67: 1.8:1.44:0.53:0.43:0.13 0 0 0:0.05:0.12] 0.64
1990 0:0.36: 0.2:0.05:0.15 0: 0:0.14: 0 0 0:0.15[0.08
1991 1 0.04:0.04: 0.07: 0:0.35:0.06: 0 0 0 0 0:0.33}!0.09
H¥#l 2.18:3.05:3.03:3.09: 2.1:1.08! 0.6:0.49:0.19:0.36:0.67: 1.27| 1.54
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