Kovatkanal AObhgervatory.

BULLETIN NHo IV

WIDENED LINES IN SUNSPOT SPECTRA

Trn following observations are a continuation No 228A (Gr 5174%)
of those pubhished 1n Bulletm No I ang have been Lur — 14
made m exactly the same manner The same Loxwe 122
mstrumen was used up to 1004 December 1 and Ousss—IIIb o Ha IV IVa

thereafter the gratme spoctroscope was roplaced Date—1904 March 8 4

W o1 gme LM
by & 8 pusm Evershed speotroscope One shight .18 058 ob 1"
change has however been made Instead of 6043 761 2
sttempting to choose out the 12 most widened e 1 v
lines an estimate on a scale 1 to 10 was made of E;gt‘ao:: i y
the amount of wideming of each Ime and the mean 5006 174 7
of the estamates 18 given in column 8  No groat g;’g:": i
confidence can be placed i these estimates— 134 097 L )
espocrally at first—but oven a rough oshimate 5;33 393 :. b)
seemed better than no eshimate at all and after :ﬁ 0‘)21 ?_ ,'}
o few weeks practice 1t was found that the two 51476 8 2 7
observers agrecd faurly well with each other ::sg ::: : ?
The spot number given 18 the Kodaik&nal senal :;‘1); g{; 11. "
oumber but wheiaver posaible the Greemwich o : :
number has been added in brackets Xor these :ﬁ: Z:: 11 y
and for the pomtions of the spots to the end of 8478 J00 1
1904 the Director 15 mdebted to the Astromomer ::'87233 ; 4
Royal who has kindly forwarded advanced proofs 6627 850 8
of measures and positaons of the spots for 1904 ::j; f}f,’g b
5671 071 2 7
The results for all the spots have been. collected 5672017 2
in a catalogue at the end and a number of notes :gg:zlg i
have been added giving the most mteresting :;;: :gg ; ,
features of the daily observations of spot spectra 5781 487 2 9
other than those doaling with widened lmes pbided . ’
The observors were § Sitarama Asyar (S 5) o ;
G Nagarajs Aiyar (GN) and towards the end o o 1 .
K V Bwarams Aiyar (K VS) Ob —88 4GaX
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No 229B (Gr 5174a) No 230 (Gr 51800 )
Lar ~18 Lar 412
Loxa 127 Lowu 46
Orsss—IIT5 e Tz IV6 IVa Orass—I Il
Date—1904 March 8 4 o Daie—1904 March 9
Nmb f M
Nmb £ M W 1 gth
Wo1gh gm0 Wi & Ob tn Wd g
401 52 1 048 781 1
4948 063 1 5046 583 L
5053 056 1
50 980 1 8
5006 174 1
5048 761 3 5
504 543 2 7 8007 874 1
50031 3 s 4 5143 )01 1
511 852 1
5067 874 1 o
B070 471 1 8 6L 868 1
5070 631 1 5420 474 1
5087 239 1 8 Baco 72 X
5091 850 1 5871 071 1
098 058 1 567 047 1
5727 878 1
5118 617 1 5 T 3
5184843 1 8 : s" 3
5148 01 2 5 7 88
5147 658 2 8 ob N
5150 808 3 8
5182 881 1 7
5160 419 1 5
5101 858 1 4
prpedain 5 8 No 23 (Gr 51790 )
B4b0 672 1 10 Tar +17
Bi714LL 1 9
B442 018 1 8 Loxg 67
£478 900 1
5479 988 1 9 Orass—I ITI5 IId
5482 078 1 10
5488 374 1 ¥ Date—Mareh 10 11
160 887 1 5
N b £ M
5627 798 1 W 1l gth
0907 1 5 0Ob t wda g
558 202 1 5 4905 107 4
5641 110 1 8 4905 851 1 4
56278 9 2 8 5048 761 1 y
5614 305 1 5045 454, 1 8
5648 706 2 5 5045 b82 2 8
5671 071 3 10 066 078 1 ¢
5678 047 g 8 060 174 8 6
087 088 1 8 5184 097 1 6
5087 102 1 10 5186 270 1 8
5089 694 1 7 5147 652 2 7
5098 746 2 8 5150 363 1 y
5700 40 1 5 1987 1 (
5703 797 1 260 561 1 4
5708 622 1 54 6474 8
5712 998 1 5460 573 2 8
5797 878 2 10 B4 7 901 1
5781 437 2 10 54820 8 1 )
5787 288 2 10 5627 850 1 5
5789 698 2 8 5671071 2 7
740 195 8 5672 047 2 7
BY741 088 1 8 5727878 2 8
5748 182 2 8 5781 437 2 8
5748 645 P 9 578 288 2 8
763 470 1 5748 645 1 g
Ob -GN (s} —88 pnd G XN



No 235
Lar — 17
Loxa 813

Orass—IVa ITI IVE

(Gr 5182a)

Daite—1904 March 9 70 19

W 1 gth

4862 029
4862 783
4801010
4875 oY7L
4885 204
4085 107
4677 888
4997 283
5001 105
50098 9
5018 479
5016 310
5048 701
5061 4
504 582
80 8 056

088 170
5058 301
5061 882

(62 000
50(3 86

0033 &
5060 078
50686 171
5007 874
5086 513
BOR7 239

0)1 896
500G 031
609 215
5184 897
5146 270
£188 630
5140 388
5140 553
5113 01
5144031

117 6562
8119 864
51 0368
5152 381
51688
b 57108
5100 654
510 602
5163 074
5103 200
5106 454
5194 210
5219 878
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w 1 gl

5225101
5225 695
5288 712
58918
383 576
52.6 956
53881 641
5306 618
5420 474
5132753
5347 454
54 7610
5100 673
471 414
5177 801
5482 078
5190 367
540 808
8504 117
b 12018
5580 807
506 7858
5671 071
5672 047
580 81
8703 797
B 07204
6707 206
5718 071
b7 7878
731 437
5737 88
578098
5730 8738
57016
8713 645
&0 50
88(6 75
000 260
5908 718
50618 L35
9279
5978 788
6004 085
6018 150
6089 058
6088 080
G081 65
GORG 470
0111 872
6126 48
(135 580
6199 398
0210 805
0243 320
6352 048
6308 024

Ob v s—8

N mb

Ob

1
1
1
1
2
1
1
1
]
6
1
3
9
8
2
7
7
2
3
1
1
b
9
9
2

1
1
8
9
9
9
3
1
3
7
1
1
1
1
1
1
2
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Nmb ¢ M
No 237 (Gr 5183a) WOl gy ™% wi
Lar + 9 5698 746 1 y
5708 797 1
Loxa 286 5707 04 2 6
6716 671 2 9
Orass—IVa 5727 878 10 9
Date—1004 Mareh 16 o 26 5;8_1, 47 10 9
§Y87 988 10 0
e a e L
4863 039 1 7 5748 €46 7
4804 D19 1 7 51785 952 2
4 65107 3 8 340 808 1
5001 165 2 7 8271 488 1
5008 820 ] 8 6274 870 1
5020 208 1 6366 707 1
5025 027 1 6455 820 1
5025 740 1
5048 761 3 7 ) —88 ndGN
504 454 5
5045 58 10 b
8083 170 b bl
5063 078 4 No 239 (Gr 5184a)
5066 174 9 8
5067 874 1 i Lat 418
5071 668 1 7
5085 841 1 ¥ Loxa 236
508 518 1 8
5087 2689 4 7 Crass—I TVb IVe IVe
5184887
5180 270 2 Date—1904 Mareh 20 21 22
5186 518 1
5188 650 1 W o 1gm et M
5140 836 1
51405 8 8 L4 4806 107 1 n
5141198 9 ] 5001185 1
5148 901 ] 5009 329 2
5144 081 1 6 5048 761 1 §
5LA7 652 10 8 5045 464 1
5150 868 10 8 5045 588 8 8
5187 108 1 5068 078 1
£160 554 1 5086 174 3 8
168 200 1 5071 868 1 -
6219 875 9 q 5085 518 1
5225 695 1 5087 249 1 L4
5288 742 1 5188518 1
£260 561 1 8 5140 558 2 '
5300 152 1 8 5141 198 2 i
5804 965 2 B 5148 901 1
5396 778 1 8 5147 652 8
5307 823 1 7 5150 868 3 8
5426 474 9 ) 5219 875 2
5432 5B ) 6 5486 474 g 9
5480 572 7 9 5482 768 1 8
B4l 114 1 9 518 672 2 9
474 486 8 8 5477 801 1 8
5477 801 8 8 8422 078 1 T
548 078 8 8 BA2T 869 ] 7
5490 387 5 y 6671071 2 &
450 908 1 8 5672 047 2 9
5504 117 1 8 5708 107 1 8
5580 997 1 i 5707 204 1 8
5608 093 1 8 5727 878 8 9
5627 850 8 i 5781 487 8 [}
5871 071 10 9 5787 288 8 9
5679 047 8 9 5748 846 1
5687 068 1 8 5868 676 1
5680 684 8 7

Ob v —88 4GN
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No 240 (Gr 5186a) No 242 (Gr 5187a)
I 10
T+ Lar -+ 19
Loxa 186
Loxa 1568

Orags—V IT5 IVd IVe

Date—1904 March 20 21 24 Orags—I I IVd Tho

W olgm g o foLN Date—1004 March 22 24 25 26 28
4685 107 ) ¥ Nmbh ¢ M
5001 165 1 WOl ooy wd ¢
5009 829 2 a4 4862 029 2 y
5010 884 1 P 4864919 2 8
5020 208 1 4005 810 1 6
5025 087 1 4081 963 1 8
5026 740 1 4998 511 1 q
5043 761 1 6 4965 107 9 8
5045 454 2 4007 283 2 8
5045 582 8 y 5001 105 2 7
6068 170 1 5009 839 b a
5086 078 1 5043 761 4 7
5066174 3 7 5045 454 1
5071 666 1 5046 582 5 7
5085 841 2 y 5OE3 170 1 e
5085 518 1 7 BOLG 078 1
5087 280 3 y 5068 174 5 8
5184 897 | B5OTL COF i
5146 70 1 508 341 1 b
5198518 1 5085 13 1 6
5188 600 1 587 189 ) 7
5140 658 1 5110 &3 1 7
5141168 1 iy 5141108 1 b
5143901 1 5113 901 1
5144 081 1 5147 852 5 8
5144 203 1 i 5160 868 5 8
5147 652 3 8 5219 875 5 7
5150 803 8 8 58018 5 1 4
5160 Bt 1 586¢ 778 1 8
5168 200 1 5307 822 1 i
5219875 2 " 54 G 474 5 0
B804 855 2 q 543 758 3 6
5420 474 8 10 540 572 4 )
8460572 3 10 5477 901 4 6
5477 901 1 6 5483078 4 8
5482 078 3 y 5400 887 3 d
5480 367 ) o 5627 86D 5 8
5827 859 g 8 5071 071 5 9
5871 071 8 10 5678 047 5 9
5873 047 3 10 5689 004 2 7
%380 601 1 5698 '746 1 g
6716 871 2 8 5707 204 1 6
5727 878 3 10 5710071 1 8
5781 487 8 10 5787 878 5 9
5787 288 8 10 5791 437 8 9
5748 845 2 5787 288 5 0
5785 498 1 5748 845 1

Ob v —88 dGN ab —48 4@y
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W 1ngth

5048 761
5045 58
5058 066
5088 174
508 518
5085 668
508 289
5008 857
5120 502
184 897
5188 270
%186 835
5188 279
5188 690
5180 087
5140 836
%140 568
5141 386
5148 288
5148 901
5144081
5144 208
b 817
514705
5150 368
5150 828
8160 E54
5163 074
5163 200
5104 007
5210 876
5994 471
b 25 605
5325 074
5238 748
280 187
6804866
5381 611
5351 261
5306 616
5398 376
5894 839
5390 988
5426 474
5432 753
5400 572
5470 208
5471 414
G474 430
B477 901
5183078
5490 867
5490 905
5501117
514753
5517 034
5680 067
5388 025
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W 1 gth

5605 171
5620 245
5627 859
604G 823
5649 804
5e57 a67
5068 588
5671071
5672 047
5687 063
5689 804
5088 748
5700 402
5708 787
5707 304
5712 996
5716 871
5720 666
5737371
5737 873
8781 437
5787 288
5730 608
5710 195
5748 645
5768 479
5706 850
5788 108
5883 910
5888 675
586 788
5873 486
5A78 016
5880 250
918 773
5J22 786
30838 270
948 789
5078 768
5988 788
092 218
5099 020
6080 858
6088 080
6064 883
6081 865
6085 470
6000 429
601 3985
a1118 2
61188
€126 438
0135 085
0150 960
0154 498
41989 808
6210 805
6217 900
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Wolem o™ 0 wa g LR S e
6248 055 1 ] 5672 047 3 9
6 48540 1 10 5687 068 1
6268 048 | 6 5608 746 1 8
6308 085 1 4 5700 402 1 7
6808 024 3 B 707 204 1 Vi
8868 080 1 7 5718 671 1 7
8368 564 1 4 727878 2 10
6450 088 1 5 5781 487 2 10
8456 820 1 r 5787 288 2 10
8463 784 1 4 5748 845 2 1o
8471 885 1 [ 5768479 1 4
8475848 1 5 5768 550 1 4
8404 004 1 6 Ob —fi8 daxN
8405 218 1 6
578 080 1 8

ob —88 4GN

No 261 (Gr 5206¢ )

Lar 4 19
No 254B (Gr 5202b ) Toxs 197
Lar — 18 CrLass—IVa IVH
Toxe 278 Date—1904 Aprl 16 18 19 20 21
Orass—IIe IIa W 1 gth 0{ = o W]g ng

Date—1904 Apsdl 11 12 4065 107 8 8
Nmb ¢ M 8008 820 5 8
W oleth o, 3 wd g 5018 479 1 6
4966 107 1 8 5016 340 1 7
5009 820 1 5048 761 2 7
5048 761 2 7 5046 B33 2 7
5045 583 2 8 5058 066 1 ¢
5058 050 1 5063 068 1 7
5086 174 2 8 5062 285 1 7
6085 818 1 y 5066 174 4 8
5087 289 1 7 508 668 1 6

5184 087 1 5087 280 1

5186 270 1 5006 367 1
5140 558 1 5188 600 8 7
5148 001 1 5140 553 3 7
5147 652 g y 5141 886 1 8

5160 868 2 8 5148 801 1
5166 638 1 ) B144 081 1 8

5168 074 1 S 5144 847 1
5210 875 1 5147 662 5 8

5225 605 1 5148 851 1
6436 474 2 10 5160 863 4 8
5483 763 ) ) 5156 838 1 7
5480 572 3 10 5160 554 1 7
547 901 1 8 5168 200 1 8
5483 078 ] 8 164 007 2 8
5490 867 2 9 5210 876 4 8

5400 906 2 9 5225 606 1
5504 117 1 5238 743 2 8
5637 869 2 8 5389 187 2 8
5871 071 2 9 5268 576 1 7



W 1 gh

8297 407
5800 162
5851 261
6386 616
5303 875
5804 889
5806 9356
5428 474
5482 758
5480 572
5471 414
54774 4868
5477 801
5483 078
5400 387

490 905
6504117
5638 025
5628 345

027 859
5648 823
56149 804
5687 6u7
6688 598
5671071
587 047
5680 804
5898 740
5200 102
5708 787
5707 204
716 871
5727 878
5731 487
5787 288
& 43 645
5860 076
B867 785
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No 265 (Gr 5210a)

Lar + 12
Loxe 111

Orags—I IV)H IITH

Date—1904 Aprsl 27 28
N mb

W 1 git

4066 107
5009 829
5088 845
5048 761
5045 582
5008 74
5087 289
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w1 gil

5184 505
5184 697
5189 087
5140 836
5140 568
5141 388
5148 901
5144 081
5147 652
140 018
5140061
5150 388
515G 828
5180 b4
5104 007
5210 069
21101
5210 875
238712
5286 137
5260 561
8297 407
5800 158
80 018
5420 471
5132 7568
5400 572
6470 98
564/1 111
5477 901
482 078
B488 874
5100 367
5480 005
5604117
5514 7568
8517 0%4
83880
5588 526
5605 17)
5626 245
8027 880
6610 323
6648 706
5067 687
5602 374
5608 593
5671071
&0 2047
687 0u8
808) 084
6608 746
8700 402
8708 797
§707 204
8712 866
5714 380
5716 671
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woim g™, 7 &l WOl gy : wile
5710 765 1 5 5144081 1 8
5 0668 1 7 B144 847 1 G
5 278 8 8 7 5147 858 10 7
5731 437 2 ’ 5119 018 5 5
5787 388 2 9
5739 698 1 8 51460 964 1 8
5740 195 1 8 5150 368 9 ]
5748 188 1 8 5156 828 4 8
5748 845 1 5157 168 1 9
5762 479 1 7 5160 554 5 8
5768 550 1 7 5162 853 X 8
:;e: ::ﬁ ;ll : 5164 007 4 8
5887 785 1 5 5310 059 1 7
ob —88 dGNX 5211 016 1 6
5819 875 9 y
5325 605 1 4
5288 42 (] y
5330 187 6 o
5230 902 1 3
No 266 (Gr 5209« ) 5260 561 1 5
5288 578 3 4
Tur — 18 5205 056 2 4
5207 407 2 7
Loxe 106 5800 152 8 y
Orass—IVa IVb IVe ITIb 5381261 2 8
5960 816 4 y
Date—1904 Aprl2]1 22 28 24 25 26 27 28 5884 838 1 (i
20 80 5398 985 1 7
Ymb ¢ i 5426 474 10 9
Tl 8 o 4 Wdmg 5488 753 8 8
4868 020 4 4 5460 572 10 8
4864919 4 4 5470 208 3 ¢
4875671 8 5
wowr 0 i ’
5009 839 9 ]
5018 479 1 4 5482 078 8 8
5086 845 1 y 5488 874 1 4
5043 761 ) 7 5490 86 8 7
045 583 7 4 5400 905 8 )
:’w; 322 1 : 5504 117 2 8
5068 385 : 4 5514 758 1 5
%068 174 8 8 5517 084 1 4
5087 289 5 y 5588 025 4 6
5184 505 8 5538 528 3 4
5184 607 5 5 8605171 8 8
5186 270 2 ) 5620 248 8 7
:i::g : : 5636 468 1 ‘
5188 89¢ 1 Py 8627 859 9 8
5189 087 1 8 5628 867 1 4
5140 886 5 M 5646 328 2 P
5140 558 3 7 8648 7068 1 y
5141 386 4 8 5040 804 1 6
5148 901 5 5 ses7 6 L o
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Welgm gt atno No 291 (Gr 5240)
5662 874 1 3 Lar —22
5608 598 1 6 Toxe b
5671 071 ) 8
573 047 0 y Orags—IVe IIIb 1
5837 068 4 § Daio—1904 Moy 20 81 Jume 1
5680 604 5 7 N omb M
5008 746 8 y W o lgth g Wd g
1700 402 2 q 4065 107 1 6
5708 797 4 b 5009 820 2 (]
570 204 B 7 m 'f,’; ‘; g
571 906 1 5 £194 697 "
5714 380 1 5 5136 210 3
8710 €71 8 b B147 852 8 8
5719705 1 5 5150 803 2 6
5720 686 1 y 5319 876 2 5
5727 g1 2 5 5426 474 2 7
vre7 878 10 ) ;‘g g; : ; :
5781 487 10 9 58 550 2 p
5787 288 10 9 so7lon s 5
5789 98 4 7 a7a 0y 3 5
5740 105 4 Y 576 71 1 8
5748 182 8 9 5727 878 (]
5718 045 b4 8 5781 487 2 (4
5762 470 1 y 5787 388 a s
5700 550 1 y Qb —88 dG¥N
5774 350 1 v
5868 0 & 3 5
5807 785 ) 5
5600 260 1 4
5008 748 ! 8 No 297 (Gr 5250)
5018 635 1 P
5028 934 1 (] Lar 419
5041 848 1 10 IJOKG 220
5966 056 1 8
5978 708 1 ] Orags—I IITH IIa IVH
6080 953 1 8
G087 130 1 6 Date—1904 June 18
8084 853 1 6 W lngh g o0 1 -
6081 686 1 10 5000 820 1 8
60854 0 1 6 5045 583 1 2
8000 420 1 4 5066 174 1 2
6001 395 1 4 5148 801 1 8
81118 2 1 10 :1:”0::: i :
8119 740 1 8 1219 875 1
6120 485 1 6 5458 474 N
613 580 1 4 871071 1
6199 308 1 ] 587 od7 1
6210 895 1 8 5727 878 1
0252 048 1 ) 5781 487 1

5787 288 1

Obse —8b d@N O0b v —BS



80

No 299 (Gr 5253a) No 306 (Gr 5262z )
Tur + 12 Lat + 18
Lowae 121 Lone 268
Orass—I IVH IVe IIs IVa Crags—III IVd IVa I
Date—1904 June 14 21 22 Date—1904 July 5 6 7 8
Nmbh ¢ M Nmb f u
ol d ™7 Wi og Woleh o ¢ wWa g
4065 107 2 4005 107 3 8
000 520 8 8 5000 820 1
5045 583 g 5048 761 8
5080 171 8 5045 583 4 8
5134 897 1 5062 286 1
5186 270 1 5086 174 4 8
5148 601 1 8 5148901 4 8
5147 £52 8 6 5147 652 4 g
5150 868 8 8 5148 9684 8 8
B100 419 1 6 5160 868 1
B210 8Y75 1 4 5210 875 2 )
5426 474 8 6 5388 742 1 8
5480 572 b 5230187 1 8
5490 867 1 5260 561 1 8
562y 850 3 4 5424 701 1 6
5071 071 3 5420 474 3 9
B07 047 8 5482 68 2 [
5 27878 8 8 54v0 72 8 8
5781 187 8 e Bd77 001 8 8
5787 288 3 8 5452 078 3 9
Ob —88 1@XN 5490 807 8 9
5480 005 2 8
5627 860 4 9
58710 1 2 9
No 305 (Gr 5259 ) 5673 047 2 9
5727 878 2 9
Lar — 22 5731 48 8 )
Lona 806 5759 522 2 J
Crass—I III 5781 288 8 0
Ob -GN
Dals—1904 July 7
Nmb ¢ M
W lgh g, 4 wd g
4906 107 1 8
K04 683 1 8 No 308 (Gr 5264« )
5148 901 1 8
8147 852 1 8 Loxa 161
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8065 174 4 7 5707 304 1 7
2085 888 3 7 5712978 1 7
5087 239 8 8 B7Ic o 1 7
5184 887 8 [} 57278 8 4 3
6184 84 1 8 5 81437 4
813 9% 1 ¢ 87 &8 A o
518C 270 1 3 5731 698 1 ’
5139 087 2 ¢ 5740 105 ] ;
5193 189 3 6 713188 1 8
5189 817 3 8 703 836 .
5143 704 L ‘ 87743 0 1 (
5148 801 2 { 5/78 958 1 3
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5087 389 ) 7 4864010 1 5
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5147 852 4 10 Nmb £ M n
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56 7 859 8 y
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5707 204 9 5147 652 8 9
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Oatalogue of wndened hines observed between March 8 1904 and July 4 1905

N mb o N mb M
Wl gh |, fnin T F = v o1 em o AN =
(B wl nd) & 1 tm | g (Rw d) §n i 1 R
b d 8 b 4 &

4117 758 1 1 5 | 4006 505 1 1 ]
4820 508 1 1 5 | 4086 812 o 2 2 8
4827 687 1 1 7 | 4889 8p8 F 1 1

4837 804 T 2 8 7 |4 42088 2 2

43 1889 0 2 3 8 [496 107 0 68 186 8
4859 816 r 1 1 6 {4985 351 K 1 1 4
488 029 28 56 6 | 4975680 T g 2 ]
486378 1 1 7 | 405888 P 1 1 5
486 788 18 22 5 | 4077838 P 2 2

4368 688 P 18 2 7 |4ao78 83 r 1 1

4864 910 v h 80 7 | w788 F ! 1 6
4865 708 ] 2 4 ] 4007288 7 4 8

4800 408 N 1 1 5 |s0000 1 1

4308 208 1 1 7 | 5001185 T 28 89 1
4868 451 8 ¢ 7 | 5008 825 1 1 4
4870 923 T 9 10 7 | 5008 826 T O 75 229 y
4870 096 N oy 2 4 8 |s011119 N ] 2 ]
4878 440 1 1 4 | 5013470 T 0 a1 34 7
4874 070 N 1 1 5 |5016220 1 1 3
4876 071 v 28 58 7 | 5016840 T 28 8 7
4870 060 T ] 8 6 | 5017 762 N 2 2 5
4881789 v 1 1 6 | 501862y F 1 1 ]
4884 779 1 % | 5010 304 1 1 "
4885 284 T ] 1 6 | 5020208 T 8 8 8
4887 187 X 0 1 1 8 |ko2sose T 14 2 8
4887 381 F 1 1 6 |5028872 7 1 1 5
4898 080 F 1 1 5 | 6028674 ) 1 1 6
4001 158 T 8 8 5035 027 T 5 5 7
4906 810 F 8 8 8 | 5025749 by 8 8 8
4 18809 T 2 8 ¥ |50 8808 r 1 1 8
491470 1 1 &6 | 5039805 7 1 1 8
4915 414 T 1 1 6 | 5088845 T 2 2 7
4920 047 3 ] 8 5048475 1 1 5
40921 968 LT ] 5 7 |so48781 T 89 a9 8
4025 746 2 2 6 | 5048885 1 2 8
4928 511 11 18 7 |5044:011 1 1 5




109
Oaialogua of wrdensd lmse obesrved betwe n Marel 8 1904 and July 4 19056—aoont

l; nbt N mb M I‘i " N mb M
VR o 0 " B (=P ow o 0 wh 1 t | m,
B wl th 1 tm wd B wl g th 1 tm 'lt
b a g b 4 &
5044 0156 1 1 118944 1 1 [
BO4B 454 7 1b ¢ |B117071 1 1 B
8045 583 T 78 218 c 118118 1 1 5
5088 00 T 8 56 6 | 5140850 T 5 [ 8
5053 170 8 10 G | 6130 643 N 4 4 8
5088 301 1 1 5 |81 0787 1 1 8
5061 883 4 [ 132 843 2 ] 8
5002 008 4 [ 6 | 133870 1 1 1 ¢
5068 28 I 1 15 6 |5184 O € 8 a
068 355 4 4 6 |5131097 8l 50 5
5004 244 1 1 1 b 191819 2 2 8
5060 08 o 17 i) | k4 195 188 3 3 [
8060 174 T 83 288 18C 870 r 10 ] 6
50¢ 7 874 g [ [ 136 6% 1 1 8
5070 165 2 2 4 13 8 2 2 [}
070471 1 1 o 813 X9 2 8
5071 660 T 5 a 7 188 47) 1 1 8
5078 687 1 1 1 [} 188 518 ¢ 7 b
8070 031 b 2 2 138 090 13 23 [
085311 T 12 1 7 |6118800 1 1 8
5088 518 8 ) 7 | 5183 037 ) 11 ]
5086 6C8 J 10 6 | 5180 180 3 4 a
5087 104 1 1 6 189 A17 0 ¢ 8 8
087 239 r 82 29 7 ]6140 8306 [ ] [
5091 806 2 3 8 |%1106 8 10 3 4
5003 088 ] a G {5140903 d 5
5096 31 1 1 ( ] 5141198 o°e i ] 7
809" 215 1 1 g | 1s1388 0— 4 8 ¢
5006 857 2 2 5113 288 1 8 8
5101 780 1 1 7 118761 1 1 6
5104 204 ¥ 1 1 %148 601 (1] 119 (i
5104 614 1 1 5144 081 8 8 4
8108 628 1 6 | 5144 208 8 7
108 588 3 8 6 | 8144847 00 3 3 8
5118 %68 0 7 8 | 5147 652 T 8k a5 y
s11s 817 7 6 | 5148 851 ] 8 4
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Oatalogue of widened lnes observed between Mar 18 1904 and Juis 4 1805—cont

N mb
W 1 gh o L}‘Eb S s n 2 wo o tRE T n o
(B wl d) B b1 tm wd Rwl 4 B th 1 tm a
w b d w b d
b 4a b 4

5149013 7 1 6 |52383851 F 1 1 6
5140 004 b 7 8 | 5234 89 o 1 1 7
5150 363 8 106 7 | 5224471 T 4 B 7
5150 526 1 1 b | 5285101 0 1 1 3
5150736 -0 2 6 8 | 5225108 0T F 1 1 7
5162361 T 4 5 7 | 522600 by 4 6o 6
5150 823 0— 18 2y 8 | 5225974 c 1 1 7
5167 188 7 8 8 | 528874 T 36 6 "
5167 876 1 1 6 | 28013 0 22 45 6
5188152 1 ) 6 |528999 1 1 5
5180 188 4 6 6 | 5248 526 3 3 8
5160 419 0— 1 12 8 | 5262148 1 1 7
5160 554 18 18 7 | 65268 208 1 1 7
5161 008 1 6 | 5258 638 1 1 8
5161868 - 2 2 ¢ |5 85078 ] 4
5162 80 2 2 5| &7814 1 1 4
5188 074 o— 9 11 7 |50 61 0 8 1 8
5168 200 o— 6 [} 8| min o 2 3 8
5163 585 o— 1 1 5 |5 680458 ) 1 1 ]
5164 007 8 18 7 | 5280 540 k 1 1 ]
5164 404 0— 1 1 4 158 570 1 9 13 6
8164724 P 1 1 ¢ [5% 18 i 1 7
BLu6 454 0 —¥ 1 1 2 058 A w? 8 4 4
5188 079 T 1 1 5 | 5907 &7 o1 3 4 7
5189 948 1 1 6 | 5800162 7 10 6
5194 087 1 1 5 | 5800920 0 8 10 7
5194 318 2 ) 6 5304358 0 ] 8 5

01260 1 1 6 {580 20 ) 3 3 6
5208 118 1 1 6 | smgy F 1 1 7
5 08940 1 1 7 |58 8881 F 1 1 5
5210059 4 4 6 | 5881641 o} 6 8 8
6 11015 2 ) 6 | 5838517 2 2 ]
521 308 1 1 7 | 5861261 T 4 6 7
5212 850 1 1 8 | 5388270 2 7
5210 875 i 280 7 | 58 8308 1 1 5
52 1928 c 1 1 7 | 5866 616 9 18 8
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Oatalogus qf widened lmes observed between Marel 8 1904 and July 4 190v—cont

N mb x N ml M
tpt | Nmb fpt | Nm
W(Bwlll %3" ve |87 im " w(Rw} g;h o | AT +m "t
wd wd
b w 2 b d g b w a b a g
5860 950 1 7 |5512018 4 5 8
5884 883 1 1 6 |6513711 T 2 2 6
5393 876 ¥ 2 2 65 4 563 T 2 2 8
5894 889 M ] 2 4 | 5514758 T 4 4 6
304 018 M 2 2 7 ] 5516 950 M 2 ] a
5308 778 X 8 s 8 |s517084 M 5 5 5
990 996 3 8 7 156 7%
5897 823 r 8 3 % | 5580007 T 8 14 7
5407 820 1 1 & | 5532 02 1 1 5
5420 510 M 7 8 7 | 6582808 1 1 8
424 '761 1 1 4} 35 061 F 1 1 8
5428 475 83 28( 8§ | 5597928 5 8 6
54382 788 Mn 31 ap G | 86380 B Mn 9 18 6
5488 269 1 1 6 | 5638530 3 5 4
5488 507 1 1 4 | 5688788 i) 1 1 4
5447 454 1 1 6 |8541110 1 1 8
5457040 Mn 8 9 5347216 ry 4 4 ]
5457 'TOL M 3 3 5 |5584 08 1 1 6
5400 572 " 208 8 |5 9852k r 1 2 [ ]
5461782 8 8 8 6038 8 2 7
54 02)8 4 5 6 | 5605171 4 ¢ 8
5470 802 X 1 1 8 15026 641 N 1 1 ¥
5470 888 M 1 1 8 | 5620 248 7 11 b
5471 414 T 8 18 8 | 50626 168 1 1 4
5472 916 r 1 1 0 | 56278%9 v 70 A7 7
41l 18 1P 4 n 8 0428 887 0 3 8 &
5477 001 . 1 28 5 7 5044366 2
5478 800 3 3 G40 322 4 (]
54 9988 1 1 9 | 5648 198 T 4 6 6
5482 078 41 94 7 |6049 104 9 b} 7
5468 874 4 4 8 | 5057607 4 i ¢
5490 807 T 00 164 7 |s0e2are T 4 4 )
5480 906 3 48 6 |56c8 B3 v (-] (] y
5488 709 9 17 8 |6871071 v B 264 4
54046 9 1 1 5 |8673 047 q 83 849 4
5504 117 9 18 7 | 5687088 8 18 8
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Odtalogue of widemed lmes observed between March 8 1904 and July 4 1806—cont

¥ mb ¥ mb
£t pt | Numb g nt fpt | Nmb M
w 1 g 0 awh h t ¢ W 1 gth 0 wh 1 [ m .
@®wl d) g thim | tm a ®w d) g th I tm d
w b 4 w p alv¥
p 4 E p d g

5887 102 1 1 10 |5786062 0 2 8 Y
5689 694 T 14 29 8 |5 86198 T 0 1 1
5680 812 AP 2 8 5 |ss2s010 1 8
5698 740 v 14 2 7 |ss6ae & T 10 80 e
5700 408 8 18 7 |68671785 0 8 20 o
5700 508 oF° 8 8 5 |se78486 1 1 &
5702 878 by 1 1 8 |s8780L5 1 1
5 08 7¢7 v 8 8 7 | 5880280 1 1 4
BY707 204 v 88 (3 % |5880490 1 1 8
5707 266 r 4 4 5 | 92608 A( ) 1 1 8
8708 622 8 2 5899 518 I o 10 8
br12 000 0 ¥ 7 ¢ | 5900 260 A(w) 4 4 6
5714380 ¥ 2 2 6 |5n08 748 Aw) b 5

716 671 T 15 81 7 16916 475 F 1 1 8
5717728 A 1 1 8 | 918685 Aw) 4 4 6
719795 A 2 ) 5 591873 7 8 4 7
5720 886 T A ] ] 8 |69s2894 T 3 4 7
5797 21 T ~V P 8 5 | 932785 Afw) 2 2 )
57278 8 78 283 8 |so 866 Alw) 2 p) ]
5791 487 78 225 8 |s924 040 Alw) 1 1 8
%782 532 8 (] ¢ | 5033238 Aw) 1 1 b
5787 288 g2 262 8 |soss2m) Aw) 8 r
573J 084 1 1 7 |se41845 Aw) 1 6 6
5740 b8 1 1 8 {5041 385 1 3 8 7
8780878 1 1 843789 Adw) 1 1 6
5740 196 12 18 ¥ |69416%0 Aw) 1 1 i
b741 088 AP 2 8 6 | 5044 245 Aw) . 1 1 [}
5 48182 7 18 8 |59 8886 T 2 2 6
5718 410 1 2 8 | 066065 T AP 8 8 6
B743 645 46 124 7 | 5978768 by 9 18 6
576 470 T ] 7 6 |s5088788 A(w) 2 2 6
56268 ) ] 10 7 ] 5689 610 Aw) 1 1 5
5766 660 8 9 5 |s992 28 A(w) 1 1 2
5774 26U T A 8 8 i7 | 5000 488 Aw) 1 1 e
8776038 A— 1 1 8 | 5000920 T Afw) 3 2 6
5785 498 ¥ 1 1 6004 095 Adw) 1 1 i
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Oatalogua of wdened lines observed between March 8 1904 and July 4 1905——cont

% ';bt Nmb | X e wp |
W 1 gth o ewh h t m Y owoa o b £ m,
(B wl nd) 2 | 1 tm @&w & th 1 tm
w b a|Wl w p a|7d
b 4 & b 4 ng

6005 770 P 1 1 8 | 6261816 T 1 1 4
8007 540 N 1 1 6 |exs080 3 2 8
8008 580 A(w) 1 1 6 | o271 186 T 2 2 5
8012 460 N 1 1 2 |e274 170 1 2 b
080 053 v 9 18 y | og74870 9 8
6053 913 N 1 1 8 | c2s80508 A(0) 1 1 N
8087 110 1 1 6 | 0285884 v 4 7
0068 080 ] & | 6200427 A (0) 1 1 i
6064 858 T 8 1 6 | 6208 080 v 8 o
€081 665 v 9 11 7 |02)8170 4(0) 4 i b
6085 470 T 5 3 |ez0¢ 82 v 3 4 "
6000 48) T 5 6 4 | 6303700 1 1 7
6091 8J5 il 5 3 | 6803 88 o 6 4
6097 606 1 1 7 | G308 024 A (0) 11 17 8
6111 872 v 9 10 7 |usLad ( 2 8
6119 740 v v 10 7 | o327 820 N 2 2 4
0119 970 N 2 2 8830 518 ) 8 10 y
6126 435 T 10 18 7 |cses 090 or 8 J ¥
185 580 3 4 4 6 |csceses 1 9 2 "
6185 986 C ] O ET O N 4 4
6150 360 v ] 10 6 |u381880 N 1 1 {
6154 488 N 4 ; 5 |a892 51 1 1 r
6186 651 0 1 1 4 | 0405 080 1 1 |
610, 898 v 1 18 ¥ 6150088 0 1 1 r
6210 895 8 18 7 | 6455 820 0 ] 10 {
6216 BbY7 4 7 5 |esx 784 0 1 1 &
6217 900 1 1 8464 807 1 1 r
6224 198 ¥? 1 1 4 | 6480050 1 1 4
6284715 1 1 8 |e4as0408 1 1 4
6240 863 7 2 2 6 |ea71 885 0 2 2 4
6348 065 v 8 8 7 |e4rs 848 1 1 5
6348 920 1 16 9 | 6482096 2 2 4
@248 540 1 1 10 |e4ss o2y N 1 1 ]
6 68048 10 18 6 | 6498180 A(w) 1 ? 4
6258 822 T 1 e | 644004 ¢ 1 1 8
6888 987 1 1 5 |e6405218 ¥ 2 8 5
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Oalalogue of usdened Imes observed batween March 8 1904 and July 4 1905—ocont

N mb M X mb M
fpt | Nmb " fpt {Nmb m &
R o o |6 4a ¥ B vl d) ot | & "] tm t
wd wid
bv a b d ¢ b w a bred g
64089 168 ¥ [ 8 7 |]6648360 1 1 8
8504 415 Alw)— 1 1 5 |ees1830 0 1 1 4
6518 529 P? 1 1 8 |eeos 018 1 1 5
6554 470 T 2 2 4 | 6708820 1 1 ]
6666 700 1 1 6 |emosr0 1 1 4
6578 030 0 7 1 8 |envoe 1 1 4
0574 488 8 5 8 |er48881 T ) 2 8
6581 46 1 1 4 |ernsio -0 ] 2 ]
€598 848 T 1 1 4 | 0807108 1 1 8
65098 8 ) 2 6 | o815 210 1 1 ]
6607 15 1 1 4 |res0o088 1 1 8
6608 280 1 2 7} 0842 845 1 1 8
00625 276 4 4 8 | 0857 516 1 1 8
6880 270 0 2 2 4 |6881988 0 1 1 5
8647 206 1 1 8 | 6888 825 1 1 s
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