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SPECTROSCOPIC AND PHOTOGRAPHIC RESULTS, 1897.

MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULZ, 1897.

Page. Column. Line.

16 2 19 Gireenwich Civil Time, for 56°216, read 56°516.
29 I 10 Greenwich Civil Time, jor 109486, read 109-61 1.
39 1 17 Greenwich Civil Time, for 182234, read 182:248.

48 Footnote. Group 4613, for August 30-September 10, read August 30-September I1.
52 1 28 Latitude, for +5°7, read —5°7.

61 2 12 Greenwich Civil Time, for 327:301, read 327°294.

LEDGERS OF SUN SPOTS, 1897.

Page Group. Date.
91 4632 Sept. 21 Area for Whole Spot, for 228, read 128.

Mean Longitude, for 1407, rend 139™8.
Longitude from Central Meridian, for —73°0, read —7 3™9.
Means. Area for Whole Spot, for 140, read 131.

Mean Tongitude, ‘or 144”16, read 144°08.



GREENWICH SPECTROSCOPIC ‘A'ND
PHOTOGRAPHIC RESULTS, 1391

INTRODUCTION.

§ 1. Mcasures of Positions and Areas of Sun Spots and Facule on Photographs
taken at the Royal Observatory, Greenwich, at Debra Dan in India, and at the
Royal Alfred Observatory, Mauritius, in the year 1897 ; wnth the deduced
Heliographic Longitudes and Latitudes.

The photographs from which these measures were made were taken either at
Greenwich ; at Dehra Dtn, North-West Provinces, India; or at the Royal Alfred
Observatary, Mauritius. : ‘

The photographs of the Greenwich series were taken with the Dallmeyer
Photoheliograph returned from the Transit of Venus expedition to New Zealand,
which, as now adapted, gives a solar image of 8 inches diameter on the
photographic plate.

The photographs have been taken throughbut the year on gelatine dry plates,
“ Lantern” plates supplied by R. W. Thomas and Co. being used, with hydroquinone
development.

The Indian photographs, which have been forwarded by the Solar Physics
Committee to fill the gaps in the Greenwich series, were taken under the
superintendence of the Deputy Surveyor General, Trigonometrical Survey of India,
with a Dallmeyer Photoheliograph giving an image of the Sun nearly 8 inches in
diameter. In the process adopted at Dehra Dtin bromo-iodized collodion has been used

in connexion with iron development.
Wt.—24563.



vi INTRODUCTION TO GREENWICH SPECTROSCOPIC AND PHOTOGRAPHIC RESULTS, 1897.

The Mauritius photographs were taken under the superintendence of Dr. C.
Meldrum, Director of .the Royal Alfred Observatory, Mauritius, and of his successor,
Mr. T. F. Claxton, with a Dallmeyer Photoheliograph, giving an image of the Sun
about 8 inches in diameter. = At the Mauntlus Observatory bromo 1odlzed gelatine
dry plates have been used with alkaline development

Photographs of the Sun were taken at Greenwich on 183 days, and Indian
photographs on 156 days “with Mauritius photographs on 25 days have been received
from the Solar Physics Committee to complete the total of 364 days for which there
are either Greenwich, Indian, or Mauritius photocraphs of the Sun avallable for
measurement in 1897.

The first column on each page contains the Greenwich Civil Time at which each
photograph was taken, expressed by the day of the year and decimals of a day,
reckoning from Greenwich mean midnight January 1d. Oh., and also by thc day
of the month (civil reckoning), which latter is placed opposite the total area of
Spots and Facule for the day. The photographs taken in India are distinguished
. by the letter I, and those taken in Mauritius by the letter M.

The second column contains the initials of the two persons measuring the photograph ;
the initial on the left being that of the person who measured the photograph on the
left of the centre of the measuring instrument, and that on the right being that of the
person who measured on the right of the centre.

The following are the sigﬁatures of those persons who measured the photographs
for the year 1897 :— .

P. H. Cowell - - C C. F. Turner - - KT
E. W. Maunder - - M A. J. Wilkin - . AW
C. C. Lacey - - CL J. A. West - - JW

The third column gives the No. of the group, and the letter for the spot. The
groups are numbered in order of their appearance.

The next two columns give the Distance from the Centre of the Sun in terms of
the Sun’s Radius, and the Position-Angle from the Sun’s Axis, reckoned from the
Sun's North Pole in the direction =, f, s, p, both results being corrected for the
" effects of astronomical refraction.

The measures of the photographs were made with a large position-micrometer
specially constructed by Messrs. Troughton and Simms for the measurement of
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photographs of the Sun up to 12 inches in diameter. ~.In this micrometer the
photograph is held with its film-side uppermost on three pillars fixed on a circular
plate, which can be turned through a small angle, about a pivot in its circumference,
by means of a screw and antao'omstlc spring acting at the opposite extremity of the
diameter. The pivot of this plate is mounted on the circumference of another
circular plate, which can be turned by screw-action about a pivot in its circumference,
90° distant from that of the upper plate, this pivot being mounted on a circular plate
with position-circle which rotates about its centre. By this means small movements in
two directions at right angles to each other can be readily given, and the photograph
can be accurately centred with respect to the position-circle. When this has been
done, a positive eye-piece, having at its focus a glass diaphragm ruled with cross-lines
into squares, with sides of one-hundredth of an inch (for measurement of areas),
is moved along a slide diametrically across the photograph, the diaphragm being nearly
in contact with the photographic film, so that parallax is avoided. The distance of a
spot or facula from the centre of the Sun is read off by means of a scale and vernier
to 1-250th of an inch (corresponding to 0°001 of the Sun’s radius for photographs
having a solar diameter of 8 inches). The position-anglé is read off on a large position-
circle which rotates with the photographic plate. The photograph is illuminated by
diffused light reflected from white paper placed at an angle of 45° between the
photograph and the plate below.

The following is the process of measurement of a photograph :—By means of the
screws attached to the circular plates carrying the pillars which hold the photograph,
the image of the Sun is centred as accurately as possible by rotation. The position-
circle is then set to the readings 0°, 90°, 180°, and 270° in succession, and the scale
readings taken for the two limbs. The scale being so adjusted that its zero coincides
with the centre of rotation of the position-circle, the mean of the eight readings for the

limb gives the mean radius of the Sun directly.

At the principal focus of the photoheliograph are two cross-spider-lines which serve
to determine the zero of position-angles on the photograph.

The zero of position-angles for the Dallmeyer Photoheliograph, employed at
Greenwich, has been determined by the measurement of a plate which had been
exposed to the Sun’s rays twice, with an interval of about 100 seconds between
the two exposures, the instrument being firmly clamped. Two images of the Sun,
overlapping each other by about a fifth part of the Sun’s diameter, were therefore
produced upon the plate, and the exposures having been so given that the line
Joining the cusps passed approximately through the centre of the plate, the
inclination of the wires of the photoheliograph to this liné was measured with the
position-micrometer, and a small correction for the inclination of the Sun’s path was

-
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then applied. The following table gives the correction for zero of position for the
mean of the two wires as thus determined :— '

G!‘Bellwithaé?Vﬂ Tin;e. A Correction for Zero.
d n o
1896 December 15. 14 + 314
‘ JI. 11 + 248
1897 February 17. 11 + 2352
‘ 17. 12 + 2.357
March I1. 10 + 2.53
May 12. 16 + 3. o0
June h 11. 10 + 3 3
July 24. 13 + 3 5
August 12. 16 + 3 3
September 6. 15 + 3 o
October 5. ‘5' + 3 3
December 2. 12 + 2.353
1898 February 21. 1§ + 3 3

The Dallmeyer Photoheliograph has been mounted throughout the year on the
terrace roof of the South wing of the new Physical Observatory.

In the use at Greenwich of the Dallmeyer Photoheliograph the position-circle has
usually been set to some convenient reading near that for zero, so that the wires are
respectively very nearly parallel and perpendicular to the circle of declination, and
a correction for zero of position of the photoheliograph for the mean of the two wires
has been applied to the zero of the position-circle of the micrometer. The position-
circle was set to the reading 354°0 throughout 1897,

The zero of the position-circle of the micrometer has been determined from the
readings of the position-circle for the four extremities of the two wires. The resulting
‘combined correction is applied to all position-circle readings for spots and facul, so as
to give true position-angles.
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- In the use of the Photoheliographs at Dehra Dtn and in Mauritius the position-
circle has always been set to the zero as determined by allowing the diurnal motion to
carry a spot or the Sun’s limb along the horizontal wire, and the accuracy of the
adjustment has been tested at short intervals. No correction for zero of position of
the wires has therefore been applied for the reduction of the photographs taken in
India  or in Mauritius. ' ‘ -

The uncorrected distance from the Sun’s centre for spots and facule is read off
directly to 1-250th of an inch by means of a scale and vernier, the zero of the scale
of the new micrometer being adjusted to coincide with the centre of the instrument.

Two sets of measures of the Sun’s limb and of spots and facul® on each photograph
have been taken and the mean of the two sets adopted.

No correction has been applied to the photographs on account of distortion.

The correction for the effect of refraction has been thus found, the Sun’s image
being assumed to be sensibly an ellipse. ~The refraction being sensibly ¢ tan z where

¢ =sin 3775 = %}% nearly, and z is the apparent zenith distance, we shall have—
Vertical Diameter 1 — c sec? 2
Horizontal Diameter — 1 —¢
and thus the effect of refraction will be to diminish any vertical ordinate y by the
quantity ¢ tan® z. Resolving this along and perpendicular to the radius vector r,
and putting v for the position-angle of the vertex, we have for § » and 8 6, the

corrections to radius vector and position-angle for the effect of refraction—
14 cos 2 (—v)
2 I

=1 — ¢ tan?z;

§r=+c.tan’z x r.cos? (6 — v) = +c.tan’z x r x

860= - c.tanzz.sin(ﬂ-v).cos;(ﬁ—v): — c.tan’z 211—2(2————‘9_”)

The quantity & r thus found is the correction, on the supposition that a
horizontal diameter of the Sun is taken as the scale. But, as the mean of two
diameters at right angles has been used, the scale itself requires the correction

SR= +c.tan’z x R x %{l+°°s'2(6”—v)+1+0082(0§+90 _'”)}= + 1cR.tan’2,

)
where R is the Sun’s mean radius and 6, 6, + 90° the position-angles of the two.

- diameters measured. Thus the final correction to + becomes—

cos 2 (6 —v)

—

. in 2 (4 — 26— .
The quantities ¢ tan® z, — >~ (29 ”), and 222 5,6 ?) have been tabulated for use-

GREENWICH SPECTROSCOPIC AND PHOTOGRAPHIC RESurts, 1897, (b)
-

dr=+c¢.tan’z x » x
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as follows, ¢ tan® 2 being expressed in circular measure and in arc for application to
distances and position-angles respectively :— ' -

¢ tan® z.
z | InCircular | . ‘ - In Circular ; In Are - In Circular : In Are
Measure, | * g ' Measure | " P Measure, ! :
o } ! o \; : i o . :
4 H i i , : B J‘ /
80 . 0089 31 ! 70 | eoo2r | 7 | 6o ‘0008 | 3
! i i i
79 10073 25 69 rooig | 61| 58 o007 | 2
; ‘ i L ‘
78 +0061 21 | 68 : <0017 | 6 , 56 0006 | 2
i i ; ;
77 . -o0o32 18 | &7 ’ roo1s5 | 5} ’ 54 | 0005 2
| ; 1 o f
76 | -ooss ‘ 15 66  -ocory , 5 52 000§ 2
| i i i i
75 | ‘0039 | 13 65 | -oo13 ' 4y 50, -ooo4 !
I |
74 ’ 10034 113 | 64 | coo1z | 4 45 | -0003 1
i ‘ !
73 ! *0030 10 63 *0011 i 4 40 | o002 I
72 j +0026 9 62 *0010 ’ 3 | 30 f +0001 o
|
71 | o023 ’] 8 61 ‘o009 | 3 . !
| i I .
Factors for Refraction.
| | )
i - - - 8-
P ' P J _Sin :.z(a v) Coszz(s v) 0w P _szz(o v) Coszz( v)
I R S
o ! ° ' o o
o | 180 00 + 50 95 275 + o9 - 49
5 185 - =l) + ‘49 100 280 ’ + c17 - "47
To 190 - 17 + 47 10§ 285 + 25 - 43
15 195 - 25 + 43 110 290 + 32 -  -38
20 200 - 32 + -38 115 | 295 + -38 - 32
25 205 | — -38 + *32 120 300 | + ‘43 - 12§
30 210 - 43 + 25 125 ' 305 | + 47 - 17
35 | 215 - 47 + -7 130 0 310 1 4+ 49 - 99
40 | 220 - ‘49 + o9 135 | 315 .+ -so 00
45 22§ ) ‘00 140 | 320 [ + 49 + o9
00 20 = 49— vo9 |45 o 32s + 47+ 17
55 235 = 47 - 17 5o+ 330 + 43 +  c25
6o | 240 | — .43 |~ .25 | a5 | 33 + 38 | 4+ 32
65 245 | - -38 - 32 160 ; 340 + 32 + -38
79 1250 = c32 | — 38 | 465 | 343 + 25 + 43
75 255 = ‘25 = 43 170 l 350 + 17 + 47
o] 20 |- iz = g7 fazs | 355+ o9 | 4+ 49
85 265 - o9 - ‘49 180 360 *00 + -s50
90 270 *00 - *50 “

The position-angle of the Vertex v is readily taken from a globe.
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The distance from centre in terms of the Sun’s radius given in the fourth column
is then readily found by dividing the measured distance 7,, as corrected for refraction,
by the measured mean radius of the Sun, R; and the Position-Angle from the Sun’s
Axis given in the fifth column is obtained by applying to the Position-Angle (from
the N. point) corrected for refraction the Position-Angle of the Sun’s Axis derived
from the ‘ Auxiliary Tables for determining the Angle of Position of the Sun’s Axis,
and the Latitude and Longitude of the Earth referred to the Sun’s Equator,” by
Warren De La Rue, F.R.S.

The sixth and seventh columns give the heliographic longitude and latitude of the
spot, which are thus computed.* Let r be the measured distance of a spot from the
«centre of the Sun’s apparent disk, R the measured radius of the Sun on the photograph,
(R) the tabular semidiameter of the Sun in arc, and p, p’ the angular distances of a
spot from the centre of the apparent disk as viewed from the Sun’s centre and from the
Earth respectively. Then we have—.

r . r
p'="p(R); and sin (p+p') =,

. ro,
whence p = sin-1-—5 —p'.

Log sin p and log cos p as computed from this formula are given in *“ Tables for the
Reduction of Solar Observations No. 2,” by Warren De La Rue, F.R.S. " Then, if D,
A are the heliographic latitudes of the Earth and the Spot respectively, referred to the
Sun’s Equator, and L, I the heliographic longitudes reckoned from the ascending node
of the Sun’s Equator on the ecliptic, and x the position-angle from the Sun’s axis, we
have by the ordinary equations of spherical trigonometry—

sin XA = cos p sin D + sin p cos D cos x
sin (L — /) = sin x sin p sec A.

The quantities L and D are derived from Warren De La Rue’s Auxiliary Tables
before referred to, in the computation of which the following formule have been

used—
tan L = cos I tan (® — N)

sin D = gin I sin (@ — N)

where I is the inclination of the Sun’s Equator to the ecliptic, N the longitude of the
ascending node, and © the longitude of the Sun.

* Researches on Solar Physics: Heliographical Positions and Areas of Sun Spots observed with the
Kew Photoheliograph during the years 1862 and 1863, by W. De La Rue, B. Stewart, and B. Loewy.
Phil. Trans. 1869.
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The position-angle x is given by the formula—
x=P+G+H

where P is the position-angle from the north point of the Sun, and G and H two
auxiliary angles given by the formule—

tan G = tan o cos @
tan H = tan I cos (@ — N)

where w is the obliquity of the ecliptic.

It will be seen that G is the inclination of two planes through the line joining the
centres of the Earth and Sun passing through the poles of the Earth and of the
ecliptic respectively, and that H is the inclination of two planes through the same line
and the poles of the Sun and of the ecliptic. The values assumed for I, N, w in the
computation of the Tables are 7° 15/, 74° 22/, and 23° 27"5 respectively.

The Heliographic Longitude of the Spot is found from /, the Heliographic Longitude
from Node, by subtracting the Reduction to the Prime Meridian, which is the Longitude
of the Node at the epoch of the photograph, referred to the assumed Prime Meridian,
the latter being the meridian which passed through the ascending node at mean noon,
1854, Jan. 1. The period of rotation assumed is 25-38 days.

The Heliographic Longitude and Latitude of the Centre of the Sun’s Disk at the
time of the exposure of each photograph are also given (in brackets) in the sizth and
seventh columns respectively. The Longitude of the Centre of the Disk is found by
subtracting the Reduction to the Prime Meridian from L, the Longitude of the Centre
from the Node. The Latitude of the Centre is of course the same as D, the
Heliographic Latitude of the Earth. :

The measures of areas given in the last three columns were made with a glass
diaphragm ruled into squares, with sides of one-hundredth of an inch, and placed
as nearly as possible in contact with the photographic film. The integral number of
squares and parts of a square contained in the area of a spot or facula was cstimated
by the observer, two independent sets of measures being made by two observers. The
mean of the two sets of measures has been taken for each photograph. The factor for
converting the areas, as measured in ten-thousandths of a square inch, into millionths

of the Sun’s visible hemisphere, allowing for the effect of foreshortening, has been
" inferred by means of a table of doublé entry, giving the equivalent of one square for
different values of the Sun’s radius, and for different distances of the spot or facula,
from the Sun’s centre as measured by means of the position-micrometer.
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The individual spots in a group have in some cases not been measured separately,
but combined into a cluster of two or three small spots close together, the position of
the centre of gravity and the aggregate area of the cluster being given. The actual
number of individual spots is usually stated in the Notes.

2. Ledgers of Areus and Heliographic Positions of Groups of Sun Spots deduced
g grap p /4
Jrom the measurement of the Solar photographs for each day in the year 1897.

In these Ledgers the daily results for each group are collected together from the
measures of the individual spots and given in a condensed form. The first column
gives for cach day, on which the group was observed, the Greenwich civil time at
which cach photograph was taken, expressed by the day of the month (civil reckoning)
and the decimals of a day reckoning from Greenwich mean midnight. The second
and third columns give the sums, for each day, of the projected areas of all the
umbrz and whole spots comprised in the group, the projected area being the area as
it is measured upon the photograph, uncorrected for foreshortening, and expressed in
millionths of the Sun’s apparent disk. The fourth and fifth columns give the sums
for each day of the areas of all the umbree and whole spots comprised in the group, cor-
rected for foreshortening, and expressed in millionths of the Sun’s visible hemisphere.
The sixth and seventh columns give the mean longitude and latitude of the group,
found by multiplying the longitude and latitude of each separately measured com-
ponent of the group by its area, and dividing the sum of the products by the
sum of the areas. The last column gives the mean longitude of the group from the
central meridian, and is found by subtracting the longitude of the centre of the disk
from the mean longitude of the group. At the foot of these daily results for each
group are given the mean areas of umbra and whole spots and the mean longitude
and latitude for the period of observation.

N 8. Total Projected Areas of Sun Spots and Facule, for cach day, and Mean Areas
and Mean Heliographic Latitude of Sun Spots and Facule, for each Rotation of
the Sun, and for the year 1897,

This section requires no further explanation.

W. H. M. CHRISTIE.

Royul Observatory, Greenunich.
1898, November 2.

GREENWICH SPECTRUSCOPIC AND PHOTOGRAPHIC Rusurts,- 1897. (c)
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MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULA ON PHOTOGRAPHS

MEASURES of Postrions and AREAS of SUN Spors and FACULE on PHOTOGRAPHS taken at the RovAL OBSERVATORY, GREENWICH, at
DEARA DON in INDIA, and at the ROYAL ALFRED OBSERVATORY, MAURITIUS, in the Year 1897.

Norr.—The Greenwich Civil Time at which the photograph was taken is expressed by the Day of the Year and decimals of a day, reckoning from Midnight,
January 14 oh, . )

For convenience of reference the Month and Day of the Month (Civil Reckoning) are added. ) .

The letter I signifies that the photograph was taken in India ; the letter M. that the photograph was taken in Mauritius ; the time given is Greenwich Civil Time.

The position-angles are reckoned from the North Pole of the Sun’s Axis in the direction N., E., 8., W., N.

& g g ! HELIOGRAPHIC SroTs. FactrLx. 5 E 5 HELIOGRAPHIC SPoTs. FacrLE.
g 3 @» e 5 3 n
3 1% | fles |88 | g , 3004 |+ &5 |88 | ¥
Greenwich 2 s . < <3 =l 5 Greenwich 3 - = <z Rz ]
Civil 3 SE | o £E |38 o Civit 5{ 82| EE |38 2
Time. £ |3 % Zs |Ex 85 | mime g g3 | £ Bz |23 i3
E 1S (3%, s et |t ] gl £ 12 | %% 5 £ s |77 &8
= |27 1A & 8 | 3 [E°F )50 BT 227 A2 S| 3 EUZ 5
! ! i
1897. I ° ° ° j 1897. o o | o ;
0502 |CLFT|4489a 0988 256:6| 167°9|—137| o 121 458 | 2:134 |CLFT 4493a|0695| 958 21-3|~3266) 21 | 89
4494 0'469| 244’9, 1126 —144| o 6 4497a | 0968 | 980, 34961 — 86| g0 | 255  35lc
4494 (0439 252'3| 1I1'8|—107| o 3 I o781 | 114°2| 157 |=210 ! 98
4494 |0438! 2488! 1113 —12'1 o 3 ' o-8go| gbo| 23— 70 [ 186
4494 [0'426 2528 I111'0 —102| o 2 Jan. 3|  Centre (65°2) (—36)|(101) ~(s01) (635)
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4495 0216|2264} 959 —I118| o 3 : 4491 |0'194| 149°'5 | 45'3|—133| .o 2
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4496 [0636] 84'6| 476+ og 1 4 ‘{44932 {0491 | 970| 21:8|— 66| 10 57
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4491 |o0'660| 1060 46'3|—130| o 5 4497 |o960| 95°3| 337°3|— 611 o | 45
4491 [0'682 1052 44'¢ |—12'7 6 24 4497 |o96z| 988 336:8|— 95 o |I 48
'4493a|og11| 966 21— 74 17 100 217p 4497 |o973| 9843343 — 91| o | 61
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. 4491 10332 1135, 472 —Il'0 o 8 ‘ 14497a 0717 | 992 3507 |— gz 35 | 182 ]
4491 0337 11§54 472 —1I'7 o | 6 | (4497 107371 992 3490|— 9'3) © | 39
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preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.
The Areas of Spots and Faculz are expressed in millionths of the Sun’s visible Hemisphere.

The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facula relative to the Spots with which they are associated are indicated by the letters =, 3, p, f, ¢, denoting respectively north, south,

group undergoes continual change. . .
Group 4491, 1896 December 29-1897 January 10. A large regular spot, a, usually followed by a few small companions in a straight stream.
Group 4492, 1896 December 30-1897 January 6. A few smalﬁinsta le spots irregularly scattered. The group is not seen on January 2, 3, or 4.
Group 4493, 1896 December 31-1897 January 7. A regular spot, a, which is broi‘;n up into several very small fragments by January 6.
Group 4494, January 1. Four very small spots.  «
Group 4495, January 1. One very small spot.
Group 4496, January 1. Two very small spots.

has disappeared before the large spot b has passed behind the western limb.

Group 4489, 1896 December 25-1897 January 1. A few small spots in a straight stream, f Group 4486 on December 25. ’Ijhe érbup inqre;ses on the succeeding days, and
consists chiefly, on December 27 and 28, of two large composite spots, @ and b, aud a few small spots between them.” @ is measured in two parts on December 2z9. The

Gronp 4497, January 3-15. A fine group ; the leader a, which has alone appeared by the first day, is a moderately large detgched spot sp the group ; b is a very large stable
spot at the head of the remainder of the group, Its shape is at first regular, but before it reaches the central meridian it has Qeveloped a mgrked mdentat.lon in its sf
boundary. It is followed by an irregular swarm of spots, and the group is usually brought up by some spots of considerable size, though, thh‘ the exception of ¢ from
January 4-6, and d from January 5-12, it is impossible to follow any. The central part of the stream is very unstable, and the whole of the following portions of the group
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot, The positions of Faculw relative to the Spots with which they are associated are indicated by the letters =, 8, p, f, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.

The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere.




4 MEASURES OF POSITIONS AND AREAS OF SuN SpoTs anND FacurLz ox PrOTOGRAPHS
Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued.
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The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it js to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Faculw relative to the Spots with which they are associated are indicated by the letters 2, s, 2, /, ¢, denoting Tespectively north, south,
preceding, following, concentric, The longitude and latitude of the centre of the disk are given in brackets,

The Areas of Spots and Faculm are expressed in millionths of the Sun’s visible Hemisphere, :

i
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AT THE ROYAL OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1807.

Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a S The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, s, p, /, ¢, denoting respectively north, south,

preceding, fol

Porin

g, concentric.

The Areas of Spots and Facul are expressed in millionths of the Sun's visible Hemisphere,

The longitude aud latitude of the centre of the disk are given in brackets,
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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The Gropps of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a SFOL’ The positions of Facule relative to the Spots with which they are associated are indicated by the letters #, s, p, f, ¢, denoting respectively north, south,
preceding, fol owing, concentric. The longitude and latitude of the centre of the disk are given in brackets,

The Areas of Spots and Faculw are expressed in millionths of the Sun’s visible Hemisphere,

Group 4498, January 11. Three small spots, : :

Group 4499, January 1 3-24. A large comyosite spot, @, with several smaller spots, usually s or £ On January 20-22 the companions form a sparse but moderately long stream.
On January 23 ‘the group has diminished, and on January 24 one small spot alone remains,

Group 4500, January 14-24. A composite spot measured in two parts on January 18,




TAREN AT THE Rovar OBSERVATORY, GREENWICH, IN INDIA, AND IN MAURITIUS, IN THE YEAR 1897.

Measures of Positions and Areas of Sun Spots and Faculs on Photographs—continued.
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panied by a Spot.

The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-

S . The positions of Facule relative to the Spots with which they are associated are indicated by the letters =, s, p, f, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,
The Areas of Spots and Facule are expressed in millionths of the Sun's visible Hemisphere.

-
Group 4501, January 15-20. A few small unstable spots.
Group 4502, January 15-18. A spot, a, with a small companion on January 15, f Group 4500 it has considerably diminished by the last day.
Group 4503, January 16. Two very small spots, f Group 4499.
Group 4504, January 17. A small spot.




MEASURES oF PoSITIONS AND AREAS OF SuN SpoTs AND FACULZ ON PHOTOGRAPHS
Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued.
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The Groups of Spots are numbered in the order of their appearance, When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facul® relative to the Spots with which they are associated are indicated by the letters n, s, p, f, ¢, denoting respectively north, south,
preceding, following concentric. The longitude and latitude of the centre of the disk are given in brackets,

The Arecas of %pots and Facule are expressed in millionths of the Sun’s visible Hemisphere.

Group 4505, January 20-26. A cluster of small spots that appears suddenly a little north of the centre of the sun’s dise, On January 21 a has formed at the head of the group,
and by the next day b at the tail. Both  and b increase rapidly. On January 26 the whole group, except b, has passed round the limb.

Group 4506, January 21, A small spot.
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.Measures of Positions and Areas of Sun Spots and Faculaz on Phdbographs—oontinued..
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The Groups of Spots are numbered in the order of their appearance.

When there is no number in the third column it is to be understood that there is a Facula unaccom-

panied by a Spot. The positions of Facul relative to the Spots with which they are associated are indicated by the letters m, s, , f, ¢, denoting respectively north, south,

preceding, following, concentric.

The Areas of Spots and Faculw are expressed in millionths of the Sun’s visible Hemisphere.

The longitude and latitude of the centre of the disk are given in brackets.

-
Group 4507, January 23-25. A few small unstable spots, / Group 4505.
Group 4508, January 24-25. A few small unstable spots, nf Group 4507.
Group 4509, January 25. Two small spots.

. 1ea-
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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Jan. 27 Centre| (108:5)(=59) (47) | (323) (557) 4510 (o491] boz| 564+ 871 *
| i ' 4510 |0469| 666| 563 i+ 54 o 3
; 4517 08961 gog| 182 — 31 I 8 723¢
27°344 |CLIwW ©'953] 255°5 | 166'3 |—15-6 105 0-9501 173°8| 564 —762 85
4512 o448/ 27770 119'§ i — 272 ° 2 o805, 961 280— 83 67
I. 4512 10438 2759| 1190 |~ 28 o 2 0-884‘ 79'2| 211 |4+ 66 » 51
4513 10'446) 176 85o0l+192| o 2 ‘ 09171 109'1| 14:9|—1gg ‘232
4513 1044z | 2131 835/ 4i18y| o | 5 i 0984 | 101°7 I'4|=120 147
4514 10453 | 336 48] ,'+ 164/ o | 3 ) Jan. zg iCentre (81:8)(=60) (72) | (333)] (1382)
! 4514 o461 359 769 |+ 162 <] ! z .,
4514 10476 367| 760 +167 o 7
113 |oss6] 258 779 bee2] o | g ]
4515 Jo'5591 271 771 +241 o 4 29'209 |CLIW|4510a 0279 42'4| 5774+ 59| 47 269
4510 105581 727 611 + 32 1 71 ‘4510 0-288! 51°0 55'7!+ 45 o 4
4510 10586 | 72:7| s592|+ 52| o 9 ] M. 4517 |o755| 892] 197|— 3% ) 5 } 1540
4510a 0612 72:0 57514+ 62| 66 321 4517 10779 892| 17§ ‘— 32 6 27
4510|0610 752| 547 + 42 o 5 4518a 0981 | 939! 349:5 |- 50 96 521 549p
4516 |o8or! 670 438 |+ 144 o 8 1o2¢ 0-842| 89'1| II4|— 2:6 180
4517 10971 924 17:0(— 37 2z 14 374¢ I 0928 102°3| 3599 |—137 231
0'802 | 107°0 40-0'—17-2 214 [Jan. 30} ‘Centre (68~6)(—6'1)|,(149) (826) | (1114)

The Groups of Spots are numbered in the order of their appearance. When there is no number in the th.ird column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, s, p, J, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,

The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere.

Group 4510, January 25-February 4. A large oval-shaped stable spot, &, the elongation being perpendicular to the equator, with a few small companions.

Group 4511, January 26. Two small spots.

Group 4512, January 28. Two very small spots,

Group 4513, January 28-29. A few small spots,

Group 43513, January 28. Three small spots f Group 4513,

Group 4515, January 28. Two very small spots. ¢ X

Group 4516, J; anuary 28. A small spot,

Grou}) 4517, January 28-February 8. When first seen, the group consists of a single very small spot, but it rapidly increases, and by February 1 a large regular spot, a, has
ormed at the head of the group ; « is followed by an irregular stream of small unstable spots. = From February 4 the head and tail of the group are separated by an interval
from which the intervening spots have disa peared. The whole group has a forward movement in longitude.

Group 4518, January 30-February 11. A Very jarge spot, @, on January 30; by the next day another large spot, 5, has appeared sf spot @ ; on February 1 a third large spot,
¢, is seen to the north of  ; there are usually a few small companions ; b has a forward motion in longitude, and on February 11 is the leader of the group.

-
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Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued.
& g El HELIOGRAPHIC Spors FacurLe. & E ‘E HELIOGRAPHIC SeoTs. FacuLm.
5 3 @ H £ @
1% | & les | oz T | 8 ez | g
Greenwich 39 . & < [0 z'::? Greenwich 2 '§ & < 511 c":?
Civil a 88| o 25 |25 . ; s S 25 | SE .
i s | 5| @ S, 20 | 7 | o s | 33| 8 £ |80 | 13
N e o824, SR Fg | M [ ™| | F | F |, 5t |FE | %
S | sE | L. | B s |9®.|e®. | 58 £ 1S | 5% g s |w® 5T 55
o = S o B L= C ]| 0° i e P S5 2 . =3 = ©_x1 o s -
E | 25| 3| B | |g3E|s%E | 4F g | SR |22 |25 | % | 2 |.3F|.TE| SF
22718717 | &8 | 3 |5%75%% & 2 &7 87| &7 3 | F |ER R B2
1897. o ] o J‘ ' |897. o ) ©
30'184 |CLJW 4510a|0'213| 3502 5§79+ 6o 47 276, 31°250 |CL, FT 0861| 1034 342'1 [~ 147 533
4519 lo'309| §5'2| 4r'1|4 431 8 P19 I. og17| 92'8| 3352/— 50 1259
M. 4520 [0'346 §82z| 387+ 47, 2 13 | Feb. 1 Centre (41°8) (=62)(314) |(1509)| (3644)
4520 |0°339| 6270 3844+ 33 o 26
4520 10364 | 610 373+ 44| 1 8 :
4517 |o585| 860! 20z~ 271 12 48 32:250] [FT, JW 0932 | 2490/ 980|—21'8 237
4517 |o6os| 868! 187|— 30/ o 12 0944 | 2811 979 4+ 82 216
4517 |o625 87'21 17°3 |[— 31 o 17 M. 4522 [0°657| 2822 68-6i+‘3‘3 1 23
4517 |0643 | 871‘ 160(— 291 o 7 4522 |o0'6og| 282:6| 650+ 26| o 13
4517 |0649| 891 154 |— 41| 2 Iy 45100 0°537 | 291°6 58714 591 39 248
4521a| 0783 | 10I'§ 41 —12'8:] 3 16| ri1zf 4523 |0'370| 339'3| 364 /4140| o 7
4518a)0:930| 92:31 347°3|— 44 109 | 799 1},2506 4523 0333 3406| 35z l+1z0) o 8
; 45180 10°945| 95'2| 3446 |— 69 39 | 176 4523 | 03581 342°5 35'oi+13'6 ° 12
Jan. 31 Centre (55'8)[(—=6'1).(223) (1428)| (1362) 4523 |0'332| 342°1( 347 4121 o 8
| ! : 4523 (0329 344'4| 339, +116] 2 8
; ‘ 4517a 0105 | 4621 24:4.— 21| 43 | 304
31'250 | CLFT 0916 | 2704 108'0|— 22 145 4517 |o132| §6'3| 22°4i— 21 o 6
0887, 2806 102:9|+ 65 286 4517 |o0183| 67'0f 190 — 21 5 28
1. 08471 2477 99'4 |—22-2 230 4517 |o'199| 714 l7~9]‘— 26 3 12
0849 | 2885  g70 4121 90 4521b 0412 | 107°8 §'r,—130| 2 9
0'860( 297'7| 957 |[+200 250 4521c 0448 | 104°6 25| =121 3 16
(4522 |o457| 291°2 670+ 39| o 10 4518a 0654 | 89'3| 347'9|— 43! 149 672
14510a10°3531 304'3| 588+ 55l 37 | 246 4518 10686 89'1| 3454 — 40l 1 8
(4519 0181 353°5| 430+ 42 5 17 4518¢ 10698 | 904 344'4|— 48| 24 150
‘4517a 0327 | 786 232,— 22| 29 119 451800698 | 94'1| 344°3|— 74| 24 168
4517 10335 761| 2279 — 13| 2 7 Feb. 2 Centre (287)(—63)(296) |(1700)] (453)
4517 |o0'342| 762| 225 i=— 12 o 2
4517 (0344 | 785( 222|— 20 2 11
4517 |o351| 769| 219{— 13 o 1 33'298 [aw,cL 0949 | 249'9| 87'4|— 21
4517 0348| 799 218|— 224 2 7 0932 | 292'3| 798 4181
4517 10354 80'5| 214 — 25 1 6 I 4522 |0788) 27781 661 |+ 22 2 7 11p
4517 |o'370| 8oz 205i— 22 o I 4510a 0724 | 284°4| 59'5 |4+ 5'9i 38 217
4517 10381 80'3| 198 — 21 I 5 4523 o518/ 3088 39°3|+131: o 1
4517 (0389 79'5| I194.— 17| o ! 452310531 ) 3111} 392 +147| 32 98
4517 0'399! 798 188!— 17 [¢] 2 4523 o514 3114 382 4141 3 16
4517 10403 813 183,— 22 7 21 4523 o512z | 312:4| 378 |4 144 [ 3
14517 o432| 829 165 ,— 26| o 5 4523 (o502 3117 | 37°5 4137 o I
i4521a, 0607 | 102°4 46 —12:4 3 16 | 4523 10497| 31109 37°2|4136, o 5
45180 o811 g0z 3476 |— 39| 159 | 670 ;} 4523 |0'505 | 31321 3701|4143, 1 6
‘4518 '0'839| 881 3450/— 18 o 7, 4523 10497 | 313'2| 367 |4140 I 7
i4.518 o0840| 892 34.4-8}— 27 [¢] 314 851c 4523 | 0477 313'7| 3564133 o 2
4518 10834, 93| 3452 = 0] o I, 4523 0472 313'3| 355 +130| 3 1
451801 0842, 909 3444 = 42 33 150 | 4523 10466 | 314'3| 348 +130{ o 7
4518b) 0845 | 93°8 343’9i-— 66| 33 | 163 4523b lo'450| 31201 34:8|4+116| 34 | 111 |
L : '

The Groups of Spots are numbered in the order of their appearance. When thers is no number in the third column
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.

The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere,

it is to be understood that there is a Facula unaccom-
letters #, 3, p, f, ¢, denoting respectively north, south

Group 4519, January 31-February 1. A small spot.
Group 4520, January 31. A triangle of small faint spots, closely following Group 4519.
Group 4521, January 31-February 3. A small spot, @, which breaks up on February z into 5 and e.
Group 4522, February 1-3. A small sFot, p Group 4510 on February t; two small spots on February 2 ; of which only one remains by February 3.
Group 4523, February 2-7. Five small

respectively. a has greatly increased by the next day: and on February 6, a and b alone remain ; by February 7,

diminished ; a has throughout a forward motion in longitude, while b is nearly stationary.

spots in two rows parallel to the equator; by February 3 the group has much increased, and a, b have formed np,
b has broken up into two parts, a.

sf of the group
nd considerably




2 MEaSURES oF PosiTIONS AxD AREAS OF SUN SPoTS AND FACULR ON PHOTOGRAPHS
Measures of Positions and Areas of Sun Spots and Facula on Photographs—continued,
& g 5 | Heuwosrarmo Srors. & g % | Heuoskararo Srors, Facura
. b 3 @ : _ 5 3 7
3 : g 88 7| &5 g k] 2 i 88 |&& é{é‘
Greenwich 9 -5 & ) ] g < ]

ivil 8% . L A E-TH SE LR B

: 5 2 0 B 5 =] B S >

L1 E BT 2 |53 | 8% £ olga|k Bs |By | %2

E S |3z Tl s w77 | s s | ox F g |e%. %] s&
2 %8 |2 | 85 2 | § [%an|nge| & S8 023 B3] | 4 |%ssltan| &
P57 |35 53| % | £ |35 |.3F| 3 & | 5% B F | 2 [g%8|%E|
= | 2 A & 3 3 1< < = & A7 &% | § 3 14 <) <

1897 ° o o o o

33298 4523 3094 338 +132| o 0822 55°9 1+ 1072 122
45170 2994 2651— 19/ 5o 145100 | 0851 601+ 53
L 4517 2081 2621~ 02| g 4510|0835 58414 55 18
4517 2900 25~o'— 26 o 4510 |0'830| 57°8 |+ 52 318¢e
4517 292'5| 248 |~ 21 1 4510|0823 572 |+ 49
4517 294'2| 24'8;— 1-8 o 4523a | 0:681 4104140
4517 29401 245/~ z0) o 4523 | 0°668 399 +138
4517 2841 2404~ 39| o 4523|0667 396 |+143
4517 297°3| 24'1|— 15| o 4523 0653 388 +135 5
4517 287 227, — 20 o 4523 [0641 377 |+134 10
4517 2937 223/~ 31| o 4523 |o614 364 +11-8 1
4517 297°4| 22°2i— 251 o 4523 | 0618 36'3 |+ 12:4 4
P Soar| Bom 7| o 4523 o619 3579 14133 16
4517 30811 2031~ 2qf 1 4523 o611 356 |+ 127 22
4517 3811 198|~ 25| o [4523 0604 349 [+130 7
4517 3133 196/ — 19| o 145235 | 0'594 . 348/+116] . 133
4517 3081 189/~ 32| 14517 |o50! 294 |~ 19 2
4517 300°5 18-9!.‘— 39| o 4517 Jo440’ 28:5|— o7 2
4517 317721 85— 24| 13 4517 |o427 282 |— 36 2
4517 30zz2| 183/— 42 1 4517a 0423 277 |— 2:2 266
45215 ;0'200 126°§ 5'4’—13'1 2 4517 0399 262 | — 270 28
4521c 02301 1207 32| —12:9| o 4517 0387 25-5\— 2y 18
4518 yoy30] 800 3499|— I'si o 4517 0318 21’1 |— 20 12
4518 | 797 3481 /— 1o 4517 ‘o312 2009 |— 27 6
4518a jo453 1 874 | 3480,— 451 160 4517 o297 199|— 25 3
4518 797) 34631~ 06| o 4517 o295 196~ 2'0 6
4518 94| 3459 /= 62| o 4517 0286 194 1— 34 1
4518 7)3459 = 39/ 1 4517 |o284 192 /= 30 1
14518 | 19851 3455 —q4'6| o {4517 [o279 197 = 42 I
4518 | 84913757 |— 2.9 2 14517 |o'278 1891~ 32 4
4518¢ 44| 3448 = 77 31 14517 o279 18:8 |~ 2'5 17
45180 89°3) 344'5 = 51| 34 4518 | 0268 3485~ 13 z
99°9 [ 305'9!— 32 4518a| 0261 3481 |— 44 612
1007 3o3~oj—1z-z 4518 0303 3459 = 27 1
1104 302'6“—21'3 4518 0308 345'73— 20 2
729 2983 4154 4518b | 0°308 3452~ 80 131
7781 2968 ' 10-8 !4.518 o311 3452 |— 38 I
Feb. 3 Centre (14:9) (=6:3) (413) 14518 0323 3448 — 270! 2
| 345518&!0'313 3448 [— 530 24 | 133
14 1 0.32 . -2 1
34'196 lcL, Fr 249'3| 826 =21 4518 j0‘329 ;112 — 32 1
291'9f 732 4189 o859 3038 [— 44 67
L 2758 59‘35+ 2-8 0'900 2985 [—~200 213
2750 588'+ o6 0923 297°9 [+ 107 158
i I 4 ‘

The Groups of Spots are numbered in the order of their g earance, en there is no number in i it i isa I -
panied‘by a.pgpot.' The positions of Faculax relative top ?hes ts with 5 hely l:'e asl;ocia.tecll atteh ?mtili];;ge;o é;tzﬂelfe:tsert: nbesu;denfog‘:nf)ltl?:gﬂ;::;elciia;'ell“;c:l%:tl]zn:?llotlﬁ
preceding, following, concentric, The longitude and latitudgo e of the disk are given in brackets, Tan s ’ ’

The Areas of Spots and acule are expressed in millionths of the
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- Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued.

%

& § “5 HEvrocrAPHIC SroTs. FacuLz. & E '5 HELIOGRAPHIC Srors. Facvnx
- -.L,'- n - - § mn
IR & |sz | g 2 1: s J88 Jag | 3
Greenwich ] & & - - = . . B ) i
Civil - 55 2 55 EE :.; Gre;l;;wh - 55 ° %é— ' EE :—2
) g k] ™ R = Y
mime I Sg (g | B | mee | 5 g3 R TR
R I T R A AR E 1S, |es e, | 20 2 |55 <% g2
e éf 2% Eb & gég' g?z’ gg %:8. g2 | 2 ”Eo g SE 3;':' 3
§ % &7 | B4 E 3 |E:) 288 g2 5 S5 | £3 éi g 3 z;oﬁ' 2§9‘ E,,
1897. o o ° . ,397. ° ° °
34'196 |cL,Fr 0'946| 67'1 | 2960+ 192 65 | 377495 (AW, F1[45178|0940| 2717] 293 |~ o7 52 360
I. 0'920| 988 | 2957 |—106] 304 4517 |0918| 2703| 261|— 24 ° 10
Feb. 4 Centre (3 1))(—64) (367) [(1921) (2082) . 4517 |o-8go| 269'g( 22:4|— 32 3 34 690f
4517 (0885 272'3| 216]— 11 o 3
4517 |o882) 269'7| 215(— 35| o 4
Feb. 5 No | photo|graph, 4524a (0874 261'8| z09|—104| ¢ 30
4524 [o0'820( 262'5| 150|— g9 2 10 202¢
36185 |cr, aw| 0'970] 2752 521 |4 34 355 . 4524 | 0816 259'4| 146|~12'5 o 15
0905 | 279'0] 405 (4 52 248 4524 | o814 260'4| 144|/—117| o 2
M. 0936| 3016 39'8+266 409 4518 [0'508( 276'6| 3498 |— 24| o 7
452301 0'931 | 2886 425\ 4147| 24 | 193 4518 o497 | 264°1| 3495\~ 87| o 2
4523b 0870 2883 34'5(+12:4| 20 119 525¢ 4518 |0479| 263:9| 3483|— 87| o 5
4523 [0'873] 290'0| 344 |4 140 o | 7 4518a 10476 | 272°5| 3480|— 46| 130 620
4517a| 0787 273:8| 285|— 11 53 331 4518 | 0469 | 265 1| 3477 [~ 82 1 4
4517 |0783] 2718 283 |— 27 2 26 4518 0468 2788| 347°0(— 18 2 6
4517 [0755( 2722 2§58 |— 27 <] 16 4518 o455 2662 | 3467 |— 7'6 o 1
4517 (0711 273°2| 22°0|— 24 4 14 8 4518 10458/ 279'4| 3464 |— 16 o 1
4517 |0704| 272:4| 215\~ 30| o 7 4 (45180 | 04q7 | 263'5( 3462 |— 88| 23 | 115
4517 107001 2741 210(— I'8) o 5 4518 10430 277°0| 3448 |~ 30| o 2
4517 |0685] 273°0| 19:9|— 27 o 4 4518¢ | 0°425| 269-0| 344°8|— 64| 21 114
4517 |0680) 2744 | 194|~ 18| o 4 4518 103471 2704 | 339'9(— 48| o 3
4524a|0665| 2617 187 (—104| 8 39 4518 |0°348| 2600( 3399(— 97| o 5
4524 | 0634 26331 164|— g3 o 4 4518 10347 255°5| 3395 [—112 ° 5
4524b (0613| 262:1| 148|~100| 10 54 4518 |0'335| 2714 | 3392[— 58| o 2
4518 10198 2616 34831~ 81| o 3 4518 10335/ 2569 338'9(—106| o 5
4518a| 0196 | 279'8 | 3480/~ 45 143 562 4518 10'323 272°8| 3384/~ 5y (<] 2
4518 {0191 259'0| 3478 (— 85| o 3 Feb. 7 Centre (319°6)(—66)(247) | (1556)| (1437)
4518 o183) 262'1| 3474 |— 78] o 4
4518 10169 2628 | 3466 |— 77 4 28
4518 10191 | 2974 | 346:6|— 14 2 14 38184 |cr, AW 0865 | 247°7| 104 —22'5 127
4518 10'180] 2964 3461 |— Ig o 6 ) 0804 | 2561 43|—151 98
4518 01731 204'4| 3459~ 24| o 3 L 4517a10'982 | 2700 295/~ 13| 44 398
4518 0183 3050 3455 |— o4 o 5 4517 |0'978) 268-5| 286(— 2-8 o 8 1086¢
45180 o152 256'2 | 3454 |— 85! 17 108 4517 |o0969| 2683 263 |— 33 o 15
4518 0171 299'4 | 3454 [— 17 o 12 4517 10953 268:6| 230/— 33 7 45
4518¢ (0135 | 2741 | 3446 |— 59| 21 145 4524a|0942| 260'6| 21'6|—=11'1 5 22
4518 10153 | 299'6| 344'5|— 21 4 23 4524 | 0895 | 25871 146|—131 1 13 } 359¢
Feb. 6 Centre (336:9)[(—6:5) (312) (1739)] (z020) 4518 10624 | 2741 3490(— 27| o 1
4518a|0°608 | 270'1| 3481 (|— 52 137 571
4518 Jo6oz | 2751 3473 |— 2:3| o 3
37°495 AW, FT| 0947 2429 | 316|—27-7 To7 4518 10592 | 2654 | 347°0|— 81 o 7
4523a|0996| 284'5| 42:3 /4137 o 148 4518610589 | 262'8] 346:8 [— 9'6( 24 106
45230 {0977 | 284°4| 352|412°5 [ 16 } 438¢ 4518 10589 | 2664 | 3468 — 75 o 1
45235 j0'972 | 285'0| 33-7|+12-8 4 25 4518 (0584 2725 3462 |— 40 o 3

The Groups of Spots are numbered in the order of their apearance, When there is no number in the third column it is to be understood that there is & Facula unaccom-
panied by a Spot. The positions of Faculz relative to the Spots with which they are associated are indicated by the lotters #, s, P, J, ¢, denotihg respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,

The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere,

Group 4524, Febnmr{ 6-8. A few straggling spots that appear suddenly considerably west of the central meridian : @, the leader, is fairly steady in place and size : b, at the tail
of the group, is [arger than a on the first day, but is not seen again.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
§ E ‘é HELIOGRAPHIG Spots. FacurLa, 5. E '5 HELIOGRAPHIC | Spots. Facupx.
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38184 oL, AW 4518¢ [ 0'566 | 2670 3452 (— 71| 21 11 41-204 [cL, FT 0862 | 689 2149|4143 96
4518 10498 | 2597 | 3404 |—109| o 5 0890 | 118'5| 2083 (=284 214
I 4518 10495 | 2587 3401 [—113| o 6 M. 0923 | 1103 | 2028 (=213 154
0954 | 176'0| 289:8 782 88 0962 816 1979 |+ 61 318
Feb. 8 Centre (310:6)(~66)\(239) |(x315) (1758) |Feb. 11 Centre (2708)(—6:8)| (186) [(1022) | (2433)
39'184 AW, FT| 0981 2600f 171 |=111 350
0980 2696 158|— 18 302
L 0943 | 2481 88 /—22-8 135 | 42199 [aW,Fr 0977 | 265°8| 3357 |— 56 517
0891} 255°5 | 09 —15g 134 ©'973| 255'7 | 335'4|— 154 364
4518 10798 | 2707 | 3503 |— 351 1z [ - L 0'904 | 28621 319:g [ 11§ 124
4518 |o0799| 2752 34991+ o1 o 2z || 4527 o852 2785 3151+ 36 1 5
4518 0774 2688 3482 |— 52 158 585 4527 [0852] 2800 3149+ 49 3 10 "
4518 10765 262:9 | 3476 |— 98 31 I }'30'6 4527 0834 2810 3128+ 53 o [ 99
4518 0762 | 2655 | 3473~ 78| o 3] 4527 10828 2800( 3124 |+ 43| o 4
4518 Jo742 | 2658 3455~ 771 29 1o || 4526 [o705| 789 21470)+ 29| o 4
0975 | 107°2 | 2190 |—18-2 236 4526a|0751| 743 | 2111 |+ 70 63 324
©990| 836| 2165 54 238 4526 [o0780| 77:0| 2081 |+ 58| o 2 | b 322¢
'eb. g Centre (297°4)|(—6'7) (220) | (823)| (2646). " 4526 |0782| 76'2| 2081 |+ 64| o 30
4526 (07891 76'6| 2074 |+ 62 2 20 (]
0752 | 109°1! 209'3 |— 188 211
}0°203 |aw,pr 0966 2537| o1 |—17:5 81 0797 | 120'1| 2066 |—27-g 255
0891 2539 | 3474 —17°4 181 0878 681 2002|4153 77
L 4518 Jo912| 2698 3496 |~ 29 o 17 0873 97°6| 196'5/— g9 146
4518a)0'8g9 | 267°5| 3481 |— 52| 137 537 12860 0906 | 781/ 1945 [+ 77 894
4518010°896 | 2625 | 3480 |— 97| 18 97 " |Feb. 12 Centre| (257°7)[(~68) (69) (377) | (3009)
4518¢ | 0878 | 2647 3456|— 7:8( 22 98
4525 0833/ 2562 3453 /—152| 7| 1770
4526a| 0962 | 8o'7| 211°1 [+ 70l 77 364 617p
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09221 71°1| 219'8 4145 - 102 43192 |AW,CL 0938 | 2781 3169 |4 51 99
948 953 2121 |~ 72 66 0'879| 267°4| 306'3 [— 56 128
O'95I| 1151 211°1 —25'9 264 I 0798 | 2602 297'9 [—12'0 150
b. 10 Centre (283:9)(—67)|(255) |(1120)| (3239) 4526 105731 721 2106 |4+ 43] o 5
4526a | 0'593 67°9| 2111 |4 741 74 339
4526 lo6o3z| 720 2096 |4+ 51 o 1
1204 | OL,FT 0'940 | 2534 | 3417 |— 179 465 4526 ]'o-6xz 707 | 209704+ 55 1 7
4518510971 | 262°2 | 3476 |— 92| 12 92 107851 74'8| 195°0/4+ 74 504
M. 4518a| 0970 | 2664 3469 — 51/ 107 445 6 0840 111°0| 1875 |—214 127
4518¢ | 0959 2634 344'8|~ 82| 16 103 52/ °0919| 8I'1| 179'1!4 54 74
4518 10957) 2621 3445 /— 95| o I - 0923 | 1007| 176:6 | —12°6 137
4526a 0875 | 484 2114 |4+ 67| 51 371 409¢ | Feb. 13 Centre (244°6)[(—69)| (75) (352)] (r219)
o815/ 111°5 | 216¢ —214 125
The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom.
panied by a Spot. The positions of Faculz relative to tie Spots with which they are associated are indicated by the letters n, s, », J, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,
The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere,
Group 4525, February 10. A small spot, . o
Group 4526, February 1021, A large regular spot, a, steady in size, shape, and position ; there are usually a few small companions, but they are insignificant, except on Feb-
rusry 17,
Group 4§yz7,7Febmry 2. Four small spots,
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Measures of Positions and Areas of Sun Spots and Facul® on Photographs—continued.

& a 5 HELIOGRAPHIC Srorts. FacurLa. & E 'E HeL10GRAPHIC Srors, Facora,
2 3 2 2 s ) i
b=1 8 . Py [ ™~ e} K] [ ke B
S e B &8 | &8 g K| . | 2 k& &% g
Greenwich ] I B o 9 5 Greenwich g 5. | € <% |mw ]
Civil S i8] . | §i H :A Civil 3 83| o £5 |34 a2
! & < Dy . &0 - &,
Time, . 2 gf E ) §§ g*g" 33 Time, g E% 4 6 55 28 §é
§ S. 1881 a. | 3 S |w2. |x®.| && E 1%, 1382 s.| % § s afsia| &2
R3 5] 2.2 = = = Lo ss 2 2.2 2 £ =
i o035 033| % | 2 |88 %F X8 g = | 3% 3 2| £ |g38 |38 [
2 |3 A & S 3 |2 < 2 | = a & ki 3 < <
1897. ° ° ° 1897. ° ° °
44°140 [CL AW 0964 261°9| 307'3 [— g6 119 | 47°180 [aWJW|4526a|0'419] 302'8| 2127 |4 651 65 314
0928 | 2489 j01°0]~22"1 142 4526 |0°333| 307°1| 207°4 |4+ 48 3 22
L 0910 2881 | 2946 4133 230 I. 4526 0362 3137 207°2 [+ 77 6 22
0925 | 256'8| 240'5 |—14-8 : 153 o915| 79°2z| 127'3 |+ 69 205
4528 | 0438 3280 2459 150 o 3 Feb. 17 Centre (192:0)(—7-0)| (74) | (366)| (558)
4528 |0450| 3307 2453 |+163| o 2
4528 |o4431 3321 244'514162| 2 9
4528 |o420]| 335'1| 242°6 4156 1 5 48:417 (AW, CL| 4526 |0'634 | 2857 2134 [+ 44 [ 6
4526a|0qz2| 566 2114 + 70| 67 | 320 4526a (0633 288'4| 212:8|4 59, 59 | 287
4526|0471 59°8 20804 74| o 4 4526 |o569| 289°6| 2082 /4 51| o 3
09521 182:3| 2431 —785 121 4526 lo'564| 289'5| 207°9(4+ 49| 3 11
0'924 | 172°9| 2096 |—727 110 4526 jo'575| 2939 2077 14+ 75 1 5
0919 1058 1646 |—172 242 4526 |o'560| 2938 206-8 |4 7°1 o 4}
Feb. 14 Centre (232:1)(—6'9)| (70) | (343)} (1117) ogo8| 861| 169'5 4341 165
- ogjo| 780 109'1 85 382
Feb. 18 Centre (175°8)(—7-0) (63) | (316)| (547)
45178 |AWJIW 0978 257°9| 297°3 |—133 165
4526a 0264 | 262| 2117 |+ 68| 64 322
8 4526 |o245| 34'8| 2104 [+ 47| 1 1o 49°179 (AW, ¥FT o829 279'5| 220'5 [+ 37 230
4526 0281 33'5| 209'5 |4 67 o 7 4526 |o757| 281'9| 2135 (4 43 o 2
4526 10262 378/ 209z |+ 51 1 I I. 4526 | 0754 | 2807 2134 |4+ 33 o 6
4526 |0251| 44'1] 2084 |+ 36| o 7 4526a|0757| 284'2| 2131+ 59 59 | 278 | b 285¢
0924 | 117°3| 150'5 |—27'8 181 4526 |o717| 2846 2097 |+ 54| o 2
Feb. 13 Centre (218:4)(—69) (66) | (357)| (346) 4526 |o702 | 285°3| 2084|4 55| o 3
4530 |o'371| 2277 | 1827 |—21'2| o 2
o0'go4 | 77'5| 102°8 (4 81 257
46'179 |Aw,FT| 0936 | 2606 | 2753 |—11°3 152 o94z| 69'9| 988(4162 127
0834 | 272°4 | 261°4|— 19 116 |Feb. 19 Centre (165:7)(—=7°1)] (59) | (293)] (899)
I. 4526a 0264 | 3332 | 212'1 |4 66| 71 294
4526 |o'230] 3386 2100 |4 54 o 2
4526 |o222 341°5| 2092 |+ 51 1 3
4526 | 0261 347°4| 20854+ 77| o I 50°275 |[AWJIW 0'9o4 | 254'8| 2167 [—16'8 220
4526 |o229| 351'8| 2071 |4+ 60| o 1 0842 | 2485 2087 |—21'g of 322
4526 (o234 3585 2056|+ 65| o 2 I 0843 | 239'8| 2076 |—292 279
4529 |0054]| 133'1| 202:9|— 91 ° 4 o801 | 262'1| 204'9 |—10'6 81
4529 |0089| 124'4| 2009 |— 99 o 2 o817 283'7| 2042 |4+ 69 432
0974 | 82'5) 1294 |4 56 304 4526a {0896 2804| 213514+ 60| 70 | 300 } o0e
Feh. 16 Centre (205°2)(—70) (72) | (309)] (572) 4526 |0'894 | 282:3| 212:9 |+ 77 ° 5 7
0829 | 700| 9864122 149
0892 | 107'7| 87:6|—19°0 119
47'180 AWJIW| 0'978| 2586 2709 |—12'6 203 0940 114°1| 804|—250 164
0927 | 269'3 | 2599 |— 3'3 150 0966| 947| 759|— 63 99
I 4526 |0'4191 299'1| 2135 |+ 352 o 5 0976 839 74814+ 44 97
4526 |0'403| 297°0| 2130|+ 40| o 3 Feb. 20 Centre (1513)(=7'1) (70) | (305)| (2662)

The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters =, s, p, f, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,

The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere.

Group 4528, February 14. Four small spots,
Group 4529, February 16. Two small spots.
Group 4530, February 19. One small spot.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued
é E 5 HELI0GRAPHIG SroTs, Facvrx, | é' 5 ‘S HxL106RAPHIC Spors, Facorz,
B 3 @ - e n : :
§ g T ke [ T § g 2 T bk [ I-%
S e g 2 | 8% g 3 s g 2 (&8 g
Greenwich 2 g, | = <z R 3 Greenwich 5. & <= B 1
-Civil i SE 2 g2 |58 ::,;: A e | Ez CF Py 8 §.§ S
Time, ] ?? Eé L] ‘ E‘g’. gé ¥ Time, | - § ggg Z 53 53 =‘§é‘
. 5 S : 8; 2 . '§ K 57, "sm N 5:°: » 5_ Cat “"g g s '§ 3 “ém 2 "e": 2 5:‘3
58 25 S.4 £ 5 55| ‘et hah™ - ] 24 S = = 5% =
. P o232 48 €| ¢ |:35):88| 2 SPTEE N LN N P £
- = | = a & = S | < < 5 | = a & | A 1< <
\—“\,\‘ —_— r
1897. o ° ° 1897. ° ° -0
51484 |aw,cL 09391 251'9 | 2063 [~ 194 408 [ 55276 |aw,FT 0952 | 2908 153:g (4172 148
09371 241'0| 2056|296 323 45316 (0673 668 467+ 98 1 8 N
0906 | 263'1 | 200:8 | 93 216 I 4531a 0699 647 45 +I19/ 122 630 ||
0895/ 287°4| 1960|4127 431 4531 |0'714| 62:0( 45 4141 [ 10 | b1185¢
085712467 | 1944|236 139 4531 jo731) 617 438|4+149| o 3]
4526a] 0981 | 2778 213114 62| 30 251 6511 4531c 0735 | 642 42 +134 o 7
0868 948 1951 + o6 65 4532 o760 830| 366|+ o6 3 25
08871 8o5| 7424 o 96 4532 107651 838| 3614 o1| o 7 87¢
0941} 1000| 644 —17-8 65 4532 107781 8ro| 353+ 24 o 2 4
965 | 82:2| 617+ 56 ‘ 270 4532010788 | 843 344/~ 01| 4 205
Feb. 2 Centre (135'4)(—7'1) (30) | (251) (2664) 4533 |0881| 919 235|- 51 o 8 } 648¢
- 4533 10916] 917/ 190(— 45| 23
. 0899 192:5| 11579 —67'5 189
52238 |aw,Fr), 09571 279'5| 1972 + 69 551 0860 s§2°1 358 (+273 142
4531209881 7631 46 +12:3] g8 492 244c 08411 990 277|—11y 173
I 0889 579 70°0 4242 59 0915 619| 2500|4221 113
o898 813! 62.8/{ 4. 182 ©935( 99'9| 154|~119 218
09411 7021 §8.8)_ycg 212 [Feb. 25 Centre (85:4)(~7-2)(176) | (928) (3303)
©925| 888 80— 17 183
Feb. 22 Centre : (125'5)(—7-2) (98) | (492) (1431)
56:216 AW, F1f 4531 4651 523 473+ 98| o 5
L 4531 10473 | 509! 473/4+106| o 7
{IRGA 45316 10478 | 526| 46'5|4+102] o 25
53475 |aw,cL 0954 | 246:81 182-8|_z4.5| , 106 453110506 | 507| 456(4121| g2 536
' 0947 257°0) 1813 |~ 146 153 4531c 10550 | §21| 427 4ugg| 4 21
0842 2577 1670 |~14°3 10§ 4532a 0578 | Boo| 345~ o2 40 215
4531810913 | 73:2| 460|441 96 434 | ro1bu| 4532 10'628| 779 314 |4 rgl 3 5
4532a {0967 | 882 342— o1 46 198 6625 4533 |0694| goz| 250/~ 66 2 6 ]
08351 750 547 |+ 84 63 4533 [o0721( 9r3| 22:9|— 59 2 I ,
9271 815 4244 51 10§ 4533 o731 919l 22:0|— 63 ° 18 336¢
©986| 991 27'9 |—~102 189 4533 10754 91'3| 200~ 5.8 1 5 ;’
Feb. 23 Centre (1091)(~7-2)((142) (632) | (2399) 4333 10756] 923| 198|~ G5| ¢ 140
4533 0'567 orol 17:31— 54| o 3 /)
4534 Jo8os| 97:4| 152]|—102 ° S }
4534 |0814| 956 143/~ 88| o 7|f 13
54°288 |aw.rwi 0928 2575 | 1674 |~ 143 179 453520988 | 957| 3476|~ 67| 56 377 494p
453180831 97| 45 +12:4| 100 507 0970 86'9| 3536+ 1-2 131
1. 4531 [0'856| 690 433|4+138 ) 4 886n/] 0966 1031 3530 —14°5 274
4532a 10907 | 864! 339|141 o 43 224 | 311c ! Feb. 26 Centre (691)(=72)|(205) |(1270) (1369)
4533 10971 | 933 22.5(— 5o ° 1o o
533 109811 928) 19yl g2 o | 5|} 4o4p
0930 1161 293 ~26g 73 | 57432 |AW,F1) 45310 0381 303( 4584121 89 422
C954| 98:6| 253|103 178 4531d) 0370 | 354 446|410y 83
Feb. 24 Centre 985) (~72)/(143) | (758)| (2031) 4531 Jo362| 4170 431+ 86/ 1
The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The Positions of Facule relative to the Spots with which they are associated are indicated by the letters 7y 3, P, J, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,
The Areas of Spots and Faculze are expressed in millionths of the Sun’s visible Hemisphere,
Group 4531, February 22-March 6, & large double spot, @ ; two companions, b and c, appear on February 25, and can be followed for two and three days Tespectively 5.d, on
ebruary 27, is probably a fragment broken off from @ ; on February 28 a cluster of small Spots appear s of @ ; on subsequent days « is seen alone, or with quite insignificant
companions,
Group 45%“2, February 23-March 7- A large regular s ot, @, with occasionally a few companions, and a forward motion in longitude. On March 5, Group 4533 passes into this
group, and spots a, b of Group 4533 are hencefort% lettered 3, ¢ in Group 4532. e L
Group 4533, February 24-March 4- A cluster of unstable spots, sf Group 4532, constantly changing in number and position ; @, the largest on February 27, rapidly increases,
and has a quick ‘motion forward in longitude, and a Perceptible motion northwards in latitude; & isformed at the taj] on March 3.” On March 5 the group is merged into

Group 4532.
Group 4534, February 26. Two very small spots, sf Group 4533,
Group 4533, February 26-March 10, 4 large regular Spot, a, occasionally with small companions ; b, a very small Spot is seen on March § and 6 s of a.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—econtinued.

§ ué ::: HELI0OGRAPHIC SproTs FacuLz. § E '§ HELIOGRAPHIC Spots Facurz.
I L . 5 @ »
217 | IECIE-E R I I 188 &2 | g
Greenwich - 2. = <= |&z & Greenwich g £ & <2 b i<
Civil 3 SZ | & EE 53 o civil 2 SE | g gE (35 I
Tme | | F 23R Sg |5z | | e | | F | B2 F 8 |By | 24
-1 I I T B IR i T IO U U PR N 1
§ %8 |32 | 22| & | | e%)en| S e i 32 | S8 £ | B |5 .9F| %
g s | B9 | E & B g $38 £ ] s 2% 5] & b $38 |85/ g§=
227 |E° |2 § | § |ER|EeA E LB RN i
1897.- o ° o o 1897. ‘ o o L e o
§7°432 AW, FT} 4531 {0'372) 423} 42'5(4+ 90| o 1 59°406 |[cL,FT 0943 2882 984 +144 67
4531c |0'418| 34'3| 432|+131 3 21 ogio| 295°4| 9I°5 (4195 6o
4531 |o397| 386 42:5|+111 o 2 4531a 0415 | 3227 | 458|412°1] 52 403
4531 (0392 40'3| 4224104 o 1 4531 {0434 326'4| 453 |+ 140 o 3
4532 (0337 79°0| 378|— 31 o 2 4531 |0°384| 3207 | 4524102 o 2
4532 o352 72°4| 37°6|— o7 o 1 4531 |0378| 3206| 4504+ 99 o 2
4532a|0'397| 739| 34'8|— 04| 39 | 232 4532a| 0141 | 3286 352 |— 04| 37 | 208
4533 |o'so2| 874! 270/=— 50| o I 4533a 0082 544| 272|— 46 4 17
4533 |os1g| 881) 262 — 52| 1 6 4533 |orrz| 53'5| 258 — 35| o 2
4533a (0532 884| 250|— 52| 1 9| 4533 |oroz| 716, 254|/— 54! o 4
4533 o546 882] 240|— 51 I 2 4533 |o1rz| 61'2| 254|— 42 o 2
4533 (0’565 909l 226|— 651 o 3 4533 |o'118| 640| 24'9/— 43| o 5
4533 |o'572( 888| 222 (— 52 o 2 4533 |o138| 732| 234|— §o o 9
4535a|0931| 951/ 3481|— 741 66 377 solp 4533 |o138| 838) 231 |— 64| o 6 ,
4536a|0941| 843) 3477+ 29| 22 | 174 | 321¢ 4535|0684 | 933 347°61— 76| 52 | 347 } 199¢
- {o825] go3 I'S|— 43 74 4535 [0 711) 94'4| 3454 |— 83 1 3
0'920| 1056 349°3 |—17°2 477 4536a| 0669 | 77'3| 3504+ 29| 26 151
0'9g70| 90'3| 34I'2(— 21 K 121 14536 |o6gq| 781 3483+ 2191 o 81l oas
Feb. 27 Centre (57°1)|(=72)|(229) | (1350) (1494) 4536 (0724 | 791 3458 |4+ 27| 1 3 9
4536 |o728| 78:3) 3456+ 34| o 4
o800 | 110°5{ 3379 |=—208 153
§8'197 (AwJw 0887 2741 1090 [+ 03 128 ' 0796 99'8| 3378 —12°2 258
0889 | 284-8| 1074 |+ 96 211 o'8oz| 89'3] 3377 |— 38 245
L 4531 |0296| 3583| 47'5|+ 99| o 10 0931 | 758 3247|4103 13§
4531 |0375)|359'3| 47°3|+148) o 1 Mar. 1 Centre (31°0) =7°3) (173) |(x179)| (1326)
4531 |o296 oz| 469|+ 99 o 2
45312103361 24| 462 |+12'4| 96 | 415
4531 | 0364 26| 460|+140 o 4
4531 | o301 48| 456|+4102 o 32
4531 |o312| 82| 4444107 4 4
‘4531 (0284] 11'3| 438|+ 89 3 19 60'412 (AW, FT ogro 3or7| 762|+249 137
4531 (0328 12:4| 4294114 o 10 4531a|0'563 | 304'6| 460|4-12'2| 58 363
4531 (0304} 15'4| 42°3|4+ g8 o 5 4532 0369 2756| 39'3|— 47| o 3
4§32a|0239| Gor| 351/— o3| 34 24§ 4532 |o0'372]| 283'2| 390|— 20 o 4
4533a¢|0359| 850 261|— 50| ;5 13 45324 0321 | 2900| 353 |— 07| 26 | 204
4533 |0374| 86-0| 251 |— 52 o 10 4533a|oz01| 2869 289 (= 39 3 42
4533 |0428| 879 217|— 56 o 10 4533 |o0156| 282°6| 266|— 53 2 16
453520858 | 9381 347'7(— 70| go 391 [.3008 4533 |o'156| 290'4| 262{— 42| o 2
4535 108751 94°6| 3456|— 75| o 23 | 4533 |o147] 293°8| 255/~ 39| o 4
4536a|0857 | 814| 349114 361 33 118 } 62¢ 4533 |0'136| 301°1| 24'5|— 33 2 7
4536a]0870| 82'1| 347°5 {4+ 32 o 44 3 4533 |o122| 2874 24'5(— 52 o 11
0898 | 1114 34251 —22'4 103 4533 |o0'1go| 290'3| 24'2|— 3§ 2 17
0'930| 89:8| 3388|— o9 ' 175 4533 |orro| 285'5| 239(— 56| 4 19
Feb. 28 Centre (47'0)(—7'2)|(285) (1366)| (2279) 4533 (o105 295'2| 232 |— 47| 3 15

The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is & Facula unaccom-
panied by a Spot. The positions of Faculw relative to the Spots with which they are associated are indicated by the letters =, s, p, f, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,

The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere,

Group 4536, February 27-March 10. A large spot, @, composite till March 2, subsequently regular, measured in two parts on February 28 ; with smal! companions, one of
which, b, is seen from March 4 to March 9 following, and gradually catching up a. .
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Measures of Positions and Areas of Sun Spots and Faculse on Photographs—conéinued.

>
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13 3 @R & 3 7] .
3 4 55 |5s & 3 4 55 |55 &
3 - g &g |E8 z 3 ° g s& | &8 g
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E sy 2z | &4 £ T oosn s | Tw g | vg grﬁ 2 ‘E E |55 .57 -
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= | 2 A 8 3 3 = 3 < =18 | A & 3 3 |< < <
[897. ° ° o !897. o o %o
6o'412 |AW,FT| 4535a 0502 92:6]| 3475 |— 77| 6o 273 61°118 [AW,FT| 4536 |0380| 66'4| 34824 19 1 3
4536a| 0466 | 70'1) 351°9 |+ 25| 29 | 150 4536 0388 656/ 347°9|4 24| 1 3
4536 |os12| 683 349'4 |+ 45 o Iz 1. 4536 |o0397( 651 3475+ 28 o 2
4536 |o's24| 683 3487+ 48] o 5 4536 |o404| 63'5| 347°4|+ 36| o 1
4536 Jos3s| 72:7| 3472 [+ 28] o 5 4538 |0392 1109 | 3463 /—14'8| o 9
o823 711 32554110 122 o871 851 3085+ o7 65
0966 | 99'9| jo1'g|—11'¢ 123 0'9g26| 982 3001 |~10'3 177
Mar. 2 Centre (17°8)[(—=7:3)(189) |(1152) (382) |Mar. 3 Centre : (8:5)(—7'3) (267) [(1281)| (842)
61°118 [aW, FT) o965 | 2764 | 82:4 |4 42 101
0-333 276'5| 642+ 13 165 | 62:487 |cL, Fr 0:962| 267°4| 64'8|— 4§ , 162
L. 0850 299'9! 603 |420'6 173 0°948| 276'51 6oo|+ 37 108
o791| 2911} 57°2|+11-8 92 09521 293°4| §84[4197 56
0-862| 3138 5544318 69 ' - |o'870] 2800 49'6{+ 50 g
4531 |0671] 294:6| 467|+105] o 5 \ 08381 297'4| 419+ 182 489
4531a 0672 | 297°'1| 461 |+12:1] 86 367 0771 | 2706 40'9|— 42 89
4531 [0°656] 2987 44'5 |+ 12°¢ o 1 ) i 0803 | 308'6| 341 (+249 104
4531 (0659 299'7| 444 (+131 o 3 4531a | 0856 2887 462|+119] 67 340 284¢
4531 |0'653| 3006 437 |+135| 1 4 4532a| 0725 | 275°8| 365|— o9 25 | 190
4532a 0471 | 282'3] 358 |— o8| 34 182 4532|0716 2732 360|— 2-8 o 1
4533 [0°404| 274°6| 322 |— 48 o 3 453300678 | 274:6| 329~ 2°3| 30 202
4533a (0377 279'9| 302(— 31| 32 135 4533 |o0659| 2742| 3I'5(— 28| o 5
4533 |0367 2834| 293|— 20| o 4 4533 |0659| 275°3| 3I4|=— 21 I 8
4533 |0356| 2800 290|— 33| 4 17 4533 |o-653| 274'5| 310|~ 26| o 4
4533 |0339| 276:1| 282|— 48 o 6 4533 [0636| 2743 29'8|— 29 1 7
4533 |o0325] 2846| 268(— 2:3 o 1 4533 (0634 272:1| 20'8|— 43 1 6
4533 (0306 282°4| 258|— 32 3 13 4533 |0626| 275'0] 290|— 26| o 6
4533 |o'301| 2801 257 |— 40 1 5 4533 |o'590| 272:2| 26:6(—~ 47 o 10
4533 o284 282:0] 246\— 37| 7 23 45336 | 0575 | 272°6) 255 |— 4§ 5 42
4533510273 | 2782 242{— ¢8| 6 55 4533 10573 | 2746) 253|— 34| © 3
4537 10485 261 3555|4186 I 2 4533 Jo567| 2709| 251{— §'§ o 7
4535a 0350, 92'5| 347°9|~ 77| 6o | 274 4533 |o565] 2722| 24'9(~ 48| o 2
4535 |0381| 93'9| 3460|— 83| o 3 4533 |o54z| 269'5| 234|= &5 o 3
4535 (03851 924| 3458 |— 77| o 2 4535a (0046 10771 348:0|— 81| 47 238
4535 03881 937 3456|— 82| o z 4536a 01741 3399 3539 |+ 21| 24 145
4535 |o403] 894l 3447|— 65| o 3 4536|0195 | 3497 352'5 |+ 37| © z
4535 |0406| 9I'5| 344'5(~ 73| o 1 4536b (01721 3489 3524 |+ 24| 5 14
4536a 0317 §83( 3529 |4 25| 30 143 4536 |0'187 | 351'7| 352014+ 33| o 3
4536 (o351 | 584 3511 |+ 36 o I 4536 | o200 21| 3501 [4 42 2 10
4536|0385 57°4] 34961+ 51| o z 4536 |oz06| 117|348'1(+ 43| o 4
4536 10362] 656/ 349314+ 17| o 4 4536 (0196 14'5| 347°7|+ 36| 2 12
4536 10383 596 3492 |+ 43| o 2 Mar. 4 Centre (350'5)|(—7°3)|(210) [(1264)| (1407)

The Groups of Spots are numbered in the order of their appearance, When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, s, p, f, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.

The Areas of %'pots and Facule are expressed in millionths of the Sun’s visible Hemisphere.

Group 4537, March 3. A very small spot.
Group 4538: March 3. A sm?ll spot, ro
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued. '

& E ‘§ HELIOGRAPHIC Srors. Facurs. & E 5 HELIOGRAPHIC Srors. FacuLs.
K] 3 7] : H 2 @ . : '
. KT N 188 |88 & K - &k && | %
Greenwich 9 ‘E 5 & < [SE) -] Greenwich o H . & < e &
Civil s 85 2 gi SE = Civil E" 52 o . gé ég |
Time. ) g‘ 58 | & ‘ . E‘g“ :;E .$48 Time, . g Eé 3 E‘g“ 33 35
E |3 St | - 2 s 5P |w® 58 E S g 2 w® 1 w® | B8
2 : 3 ) S _ .~ |% .~ & 2 8 g 3 © _ 1o _ .= <
Elsg | 32|24 & | B | 57|57 53 § g | 52 | 2§ | % § 35 39F| o3
; £5 | % g b= 2 3 ; 2% | 3 g g ]
Blgm 1 E5 2% 5| § B85 & 2lgm | B8 8§ g5 25 %
1897_ o o o 1897. o o °
63°420 [AW,FT 0936 | 279'1| 462(4 59 16o | 65149 [AW,IW 0898 | 259'6| 200|—126 292
0928 2940 4164190 277 4532b (0992 | 269'8| 38:0l— 11| 41 215§
0898 303'¢4]| 1342|4257 90 I 4532a| 0985 | 268'5| 3551~ 28| 33 244 606
4531a|0'g40( 2860} 455 412°3| 48 | 308 | 4I1f 4532|0977 2684 331|— 31| O 40 ([ 9
4532a|0854 | 2738 363|— 07| 33 180 4532¢ |0'g43 | 268'4| 2600|— 39 o 19
4532 (0832 270'7| 34'3|— 35| © 4 453560533 | 265°9| 347°8|— 83| 45 | 232
4532b |0820] 272:6] 330(— 21| 40 | 242 | 359° 45360 |06y5 | 2811 35464+ 16 23 | 104
4532 |oygof 2718| 30z|— 31| o 2 45360 | 0631 | 2817 3534 |+ 17| ¢4 12
4532¢ [0738] 2711 | 256 |— 42| 16 87 191¢ 4539a 0397 | 251'9{ 3382 |—137 o 10
4535 |o180| 274'3 3485 (— 65 o 1 Mar. 7 Centre - (315°4)(—7:2) (146) | (876)] (1252)
4535a|0'165 | 2664 | 347°6|— 78| 44 | 238
453500137 241°4| 3451 |—1I'0 o [ 2
4536a |0'314 | 300'0| 353-8|4 20| 24 127 66-488 |AW.FT o-8g5 | 2698 13— 34 101
45360 |o'303 | 302:3| 352°9|+ 23| § 10 o760 281°4 | 345'9 [+ 3'9 - 85
4536 {0303 | 304'2| 3526+ 27| 3 7 4535 |o787| 2665 3500|— 73| © 3 } 125¢
4536 |o258| 3181/ 3480+ 39| o 7 4535a {0762 | 2653| 3477 |— 83| 37 | 222
4536 |o247] 319°'2| 3474 |+ 40| 2 7 45368 (0842 2767 | 354'4 |+ 17| 26 | 105 } 2776
4539a |0'104 | 1641 3364 |—130 2 12 45360 (0836 | 277°1| 3537+ 19 2 9
45390 {0120 | 1480 334°4|—131 (] 4 4540 |0081| 19°4| 296'3(~ 29 o 4
Mar. 3 Centre (338 1)[(~73)|(217) |(1238)] (1488) 4540 |0084( 27'7| 295:6|— 30 1 4
4540 |o'114| 405 2936|— 237 o© 4
4540 |o120| 386 293'5|— 19 [ 1
; 454180958 | 842 22534 35| 12 62
64:171 AW, FI; 0971| 291°8| 40'5|419'0 388 45410 |0g72 | 844 22222 |+ 37( II 50 364¢
0951 | 2658 405|— 63 250 4541 |0g74| 85:'3| 221614 279 o 8
L i 0928 | 2487 37'3)—22°5 158 45410 0991 830 21661+ 59| 33 | 199
o953} 301:7| 338|272 132 0'957| 769 2267 {4103 94
0865 | 261.g| 286 |—107 214 |Mar. 8 Centre (297°8) [(—7°2){ (122) | (671)] (1046)
o860 241°9| 27'0|~27'8 110 :
4531a 0987 | 283°5| 46'8|41200| 82 | 334 | 675p
4532a|0°935 | 271'7| 37°1|— I'T| 48 197 67181 AWJIW 0975|2582 | 68|—131 132
45320 {0914 | 2703 | 34'2|— 27| 351 253 } 544¢ 0945 | 267°8| 3597 |— 45 165
4532 |ogol | 2706 32:4|— 27| © 17 L 0909 | 259°3 | 3547 |—12°7 214
4532c {0846 269-4| 260|— 44! 13 84 405¢ o-850| 278-8| 3457 [+ 36 165
45358 (0334 | 266-3| 347°8|— 81| 50 | 240 o818 2707 | 3434 |— 36 61
4535 |0°288| 266:8| 345°0[— 80| o 4 o'8o1| 2§3°8 | 342°0({—17"2 217
45350 (0291 | 2§5°81 3448 |—11°1 o 2 4535a 0861 | 2641 3484 |— 88| 139 178 275sf
4536al0462 | 2877 | 3542 |+ 15| 25 113 4536a|0°921 | 274'6| 355°0 |4 14| 22 111 ) 3140
4536b 0448 289'3| 353 1|+ 19| 2 16 4536b|0'913| 274°8) 3539+ I'4| 3 7|
4536 |0430( 290'2| 351'9 |+ I'9| © 2 4542 (0352 302°4| 3059 |+ 4© 1 4
4536 |o424| 2854 3522|— 03| © 1 4542a| 0362 | 305°5) 3057 |+ 52| 8 22
4539a (0189 | 2352 | 3373 |—134| ¢ 4 4542 |0'327| 3021 3046+ 31 o 1
45395101531 2285 | 334'9|—131 1 I 4542 |0°344 | 307°8| 304°4 |+ 52 o 2
Mar, 6 Centre 328:2)|(—73){ (276) | (1288) (2876) 4542 |0°331| 307°3| 303°8|4 46| o 2

The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facul relative to the Spots with which they aro associated are indicated by the letters n, s, p, f, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.

The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere.

Group 4539, March 5-7. Two small spots, a and b. _a is the leader. & has increassd by March 6, but is not seen again.

Group 4540, March 8-10. Four very small spo{s on March 8. One very small spot on March ro. The group is not seen on March 9. .

Group 454!, March 8-20. Three spots, a, b, ¢, of which ¢, the last and most northerly, is the largest ; b has diminished by March 9, and has disappeared by March 10; ¢ has
‘fiminished by the next day ; and from March 12 to 14, c remains alone. By March 1§ the group has broken up.  d, from March 15 to 19, is seen s of ¢; ¢, from March 15 to 20,
fofc. On March 16, f and g appear at the head of the group, and last for three and two days respectively. From March 18, % is the leader. ¢ ia the largest spot through-
out ; it is composite till March 1§, and subsequently regular. .

Group 4542, March g-13. A cluster of smallspots. The leader, a, is scen alone on March 11. On March 12-13, b is seen at the end of the group. & has greatly increased on the
last day. The photosphere appears disturbed on March 8,
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Measures of Positions and Areas of Sun Spots and Faculx on Photographs—continued.
& g 5 - | HELIOGRAPHIC Srors, FacuLz & E. | % HELIOGRAPHIC Spors Facorz
1 3 7] . . Pl 2 % :
R I &5 |85 | 3 R & &8 | s
Greenwich 9 g.’: 4 < E ce Greenwich g fgm_ & EE B3 g
Civil *- | S 2 ?.35 S8 a2 Civil 4 SE | o gL |88 s
e | | E &R E Bg |5y | 2 fmee | 2 g2 E B: |8y |
o £ 1o 3t | . < g |u% . |e®. 58 E | o °E | . 3 s |s® . |w".| 58
§SE | E| § 2 gF || oE SE BB 2| %% =z
: g9 | % = g 88 |33 ki ; 25 | % g E 1888|888 A
2| &7 |AT |27 5| § %358 8 =& |27 &Y § | 3 |55 ERA g
1897. °o I e ° 1897. ° ° ° :
67181 |AW,3W| 4542 |0'320] 3071 3034 |4+ 42 o 5 69481 |AW,FT| 45420 | 0778 282:51 307°8 [+ §1 2 21 128f
454z |o313| 306'3| 3032+ 37| 4 4541a10545| 734 2269 |+ 28| 5 13 R
I 4542 [0'307| 304'9| 3031 |+ 32| o I 4541¢| 0696 | 744| 216114 55| 31 | 181 99
4542 |0'315| 3082 | 3029 |4 42 o 2 07971 116:3 | 2064 |—252 266
4543 |0'509| 70'0| 2601 |4+ 371 o 4 0838 74'5| 20374 88 421
4543 |o'520( 70'3( 259314 3-8 o 2 o866 835! 199'1 |4 20 110
4543 |o'535) 713 25824 37| 2 6 0928 76'3| 1923 [+ 9g 3
4541aj0'goo| 82:7) 2254 |+ 33| 17 94 0926 | 944| 190°2 |~ 68 99
4541 |o0925| 816 2221 (4 50| o 5 . 0927 | 1189 189:8 |—29'5 126
454100929 835| 2212 (4 33| o 11 420¢ [Mar. 11 Centre : (258:3)((—72)| (38) (z15)| (1362)
4541 10'947| 827| 2184 |+ 45/ o 6 4 :
4541c0964| 8r5| 2153+ 62| 4o 232 -
0934 742 222'1 |4 120 189 70°477 PAW,FT) 45420 |0'g06 (| 279'2 | 3088 [+ 51 5 20
0953 109°3 | 215'0|—20'6 302 4542 |o'goo| 2789 3080 |4 48 o 11 } 477¢
Mar. 9|  ~[Centre (288:6)(—7-2)((133) | (699)| (2454) 4542b 10885 | 279'4 | 3061 |+ 48| 5 25
: | 4541cfo'525| 675 2161 |+ 53| 34 | 183
0769 732 197'3 |+ 81 424
N . o861 1131 185°6|—235 133
68411 |cL,AW 0949 | 254'7| 3450 /—~16'8 300 |Mar. 12 Centre (245 1)(~=7'2)| (44) | (239) (1034)
0'937| 249°2| 342'9 |—220 172 ) .
0914 | 270'2] 3384 |~ 2:8 98
08751 2602 | 334'0 |—12-0 165 | 71196 [Aww, 0908 261-8| 301°5 |—10'4 213
4535010964 | 2632| 3476 |~ 85| 26 191 §74¢ 4542al0'970| 2769 310:6|4+ 49| 20 68 } 673¢
4536a)0°990| 272°3| 3537 |4+ 12 17 90 290n I 45420 |0°951| 277°6| 306'6 |+ g0 3 33
4542a10604 | 289:0( 3073 [+ 354 9 42 4545 |o'850| 267'8 294'1 |~ 56 o 7
4542 |0'589| 2910 3058 |4+ 62| o 2 4543 |0481| 291°7| 262°2 {4+ 38| o 10
4542 10545 2882 303:5|4+ 36| o ! 4543 10'450| 294'2| 259'9|+ 40| o 8
4542 |0'540| 288-8| 303-1 (4 3-8] 3 9 4541c 103931 §7°9| 2163 |4+ 52| 35 193
4540 10403 280'5) 2957 |— 2:4| o 3 Mar. 13 Centro (2357)(—72)] (58) | (319)| (886)
4544 (0194 2400 2823 |—12:7 o 2
4544 (0'170| 2308/ 280'1 |—13'3 [°] 3 72°170
4543 |0276| 47:8| 2606 |+ 36 o 2 L |aw, Fr) 45410 (0244 284 | 2161 |+ 53| 38 175
4543 |0285| 488 2600+ 38 o 3 Mar. 14 Centre (222:8)|(—7°1)] (38) (175) (o)
4543 0313) 534| 257'9(+ 37 2 1o
45412107331 79°3) 226:4 |+ 2:8| 13 44 73°590 AW, FTi 4543 0878 | 2774 | 2646 |4 30| o 5
4541 |0'816| 792 219'1 |4+ 4§ 1 4 453c . 4543|0874} 278'5| 263'9 |+ 39 <] 3 322¢
4541c| o850 787 2157 |4 571 3% 201 4543 |0°859| 2784 262°2 |4 35 I 20
: 0893 | 1075 | 2085 ~189 461 . 4541 (o272 306'1| 2168 |4 2:3 2 7
0'924] 90'3| 204'9|— 31 ‘32 4541d| 0255 | 304°2 | 2162 |+ 12 41 158
0927 117°'1| 203°8 |—27-8 193 4541c |o0296 | 31674 2159 |+ 54| 28 184
0946 | 777| 2032 |+ 92 424 454100267 | 3161 | 2148 [+ 41! 22 106
o960 851| 1994 |+ 26 94 4541 [o250( 3168 | 2140 [+ 34 o 4
0986 95-8| 1915 |~ 69 112 09431 934 133'3]|— 56 188
Mar. 10 Centre (272°4)/(—7°2)| (106) (607) | (3378) [Mar. 15 Centre (zo4°1)|(—7'1)| (94) (487) | (s10)

The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, s, p, £, ¢, denoting respectively north, south,

preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,
The Areas of Spots and Faculs are expressed in millionths of the Sun’s visible Hemisphere.

N ) o

Group 4543, March 9-16. A few unstable small spois. The group is not seen on March 11, 12, and 14,
Group 4544, March 10. Two very small spots.
Group 4545, March 13, A very small spot,

. e
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Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued.

& é '5 ! HELI0GRAPRIC Srors. Facunz, & a 'g HELIOGRAPHIC SpoTs. FacuLz
8 3 . @ 3 2 @ :
I I 55 a5 e 209 | & |&k g
Greenwich 'g £ | & <z |ag & Greenwich 9 £ | & <z |ag 3
Civil < SE | g g2 |8 Ca Civil @ 85 | o g2 |85 s
Time, g £ | ¥ =, |E, 3% Tim & g% | ® 2. (2., E¥
2 g5 | 4 5 P8 |BE °Q e |8 ol | < . bg |=% sQ
g & | = C I P N 1 P g 1S |53 - I KO L
Elvg B8] 2| & Gerite| AR AT B R I
£5 | % S = 35284 & . 29 | 3 & ] g8 1234 82
27 &% | & 5| § B 8 § g7 |28 5| 8 B
1397, o o ° 1897. o ° °
74°541 [AW,FT 0'865| 268:4| 251:6|— 50 6o | 76'474 |aw,¥T o817 250'0| 2208 |—~204 ) 165
4543 |0963| 2754 | 2652 |4+ 32 [ 7 45410 | 0837 | 278'4| 2218 |4+ 31| 21 95
4543 | 0944 ] 277'9| 2612 |4+ §'1 o 3 ) 4541 | 0822 | 279°4| 2201 |+ 36| 10 50
4543 [0943| 277°4| 261°1 [+ 45 o 9 431c 4541 0822 278'1| 2203 |+ 2:6 o 3
4543 |0'937| 2781 2600|4 50| o 3 4541d|0:808| 2795 2188 |4+ 35 8 51
4543 |0929| 2780 2588 |4 47 o s 1) , 4541 (o801 2788 2182 |+ 28 o 3
4541f |0°481| 2882 2187 |+ 23| 32 116 4541 |0791| 279'3| 2172 [+ 30 2 8 |} 651c
4541 [o0454| 2857 | 217°6 |4+ 63 1 10 4541|0787 | 282°6] 2163 [+ 54| 27 173
45419 | 0465 | 289'7 | 217°5 |4 26 5 14 4541e | 0769 | 282°5 2147 [+ 5O 7 40
4541 | 0452 290'4| 2166 |4 2-7 o 3 4541 |o'765| 281°4 2146 [+ 41 4 20
4541d 0443 | 288'9| 2163 |+ 18| 12 58 | - 4541 (0758 279'7| 2142 [+ 27 1 4
4541 0447 | 291°9| 2160 [+ 31 I 8 4541 |0758 280°5| 2141 [+ 33 o 4 1)
4541c 0458 2964 | 21581+ 52| 34 206 o935| 681 1007|4176 112
4541 | 0438 292'4| 2154 |+ 29| o 4 Mar. 18 Centre (166-0)(—70)| (80) | (451)| (928)
4541€ 10°435| 294'9] 2148 |+ 40 4 31 .
4541 |o0420| 2910f 2146 |4 2°1 3 8 ) : .
4541 (0°416{ 293-0( 2140+ 2°8 1 7 77°388 |aw,cL| 0788 | 289'6| 2030|4108 502
4541 |o422f 2958 213:9 [+ 40 o 5 4541h|0°936 | 2761 | 2226 |+ 32| 14 142
4546 (0352 3234 | 2038|+ 94| o 3 4541d|0gos| 276'7| 21779+ 30| o 54 1\ 6866
0'867| 91'7| 1259 |—18°% 145 4541c| 0899 | 280'0] 2168 |+ 58| 29 158
o9s7| 861| 119°1 |4 17 103 4541¢ | 0881 | 279°5| 2146 |4+ §o| 11 69
Mar. 16 Centre (191-6)(—7-1)f (93) | (500)| (739) |Mar. 19 Centre (1541)(=70) (54) | (423)| (1188)
78181 |cL, FT 0868 | 285°9| z01°4 {4101 567
4541d| 0984 | 274'3| 2227+ 29| O | 133
M. 4541h 0961 2777 | 2164 |+ 54| 30 | 145 |+ 992¢
75411 AW, CLJ 0989 2757} 2606 4 45 : 345 4541e {0952 | 277°5 | 21471+ 49| © 22
4547 |0960| 267'5| 254'0|— 44| 11 69 } 200c |Mar- 20 Centre (143:6)(—7-0)| (30) | (300)f (1559)
4547 |0943| 26791 2508 |— 44| o 5 9
4541f | 0663 ] 282:8| 220'3 |4 30| 24 103
4541 o655/ 284°0| 2195+ 36) o 3
4541 [0648| 2839 2190 |4 35 o 4 79°586 | AW, FT| 0953 | 242:3 | 1984 |—28'4 165
4541910635 2841 2180+ 33 3 20 0959 | 279°4| 197°2 |+ 70 404
4541d (0632 | 282:9| 2180+ 25| 10 31 0gob | 249'7 | 1906 |—212 212
4541 [0618| 2837 2169 |4 2°8 o 3 ogoz | 237°0| 188:8|—32'6 121
4541¢ [0620| 2882 2162 |+ 54| 31 172 0886 | 2874 1847 |+ 119 301
4541 jo610| 284°6| 2162 |4 31 1 5 ) 0'879| 2300 1839 |—382 105
4541 jo6os| 2851 | 2157 |4 33| o 4 o849 569 745|+233 61
4541e {0595 | 2878 2146 [+ 46| 13 95 o842| 9211 676|— 55 157
4541 o581 286'0] 21404 3'3 3 10 09z25| 8261 5844 42 joz
4548 |o370| 297 169°4 [+ 117 1 5 0976( 762| 497 |411°8 374
4548 03851 337 1675 +117|  1 5 0967 | 95:2| 49'4|— 68 194
Mar. 17 Centre, (180 1) (—7'1) (98) | (534)| (554) |Mar. 21 Centre (125:1)[(=69) (©) | (o) | (2396)

The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is & Facula unaccom-
panied by a Spot. The positions of Faculz relative to the Spots with which they are associated are indicated by the letters %, s, p, f, ¢, denoting respectively north, south,
receding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.
The Areas of Spots and Faculm are expressed in millionths of the Sun’s visible Hemisphere,

Group 4546, March 16. A very small spot.
Group 4547, March 17. A spot, with a small companion, that appesrs suddenly close to the west limb.
Group 4548, March 17, Two very small spota.
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Measures. of Positions and Areas of Sun Spots and Faculz on Photographs-—continued.
& E '5 HELIOGRAPHIC Spors. FacuLsz. & é é HELIOGRAPHIC Srors, .| FActLz
5 3 ®» ) 5 3 @ :
302 s g lzs | = 5012 s g |z | g
Greenwich ] ‘E A ~ < =L 3 Greenwich g 5. Al <3 23 B
Civil < S 2 g8 éi s Civil S %E ]| g Eg; §3 g
Time. ) g g;ﬁ 4 . 5?;. ;‘s‘é . §5 Time, g gﬁg < . D§ BEZ <82
g S . 35 . .‘g’ g "Sm ) “Sm X éé g ?_g 8§ §§ § -g ‘5:,-; "5:,; u-s;s
2 R 52 25| % | E|L5T| 417 oF & |22 2% | B £ | 8F | 5EF| o3
AR AR RELIEL I AL TN N B
1897. ° ° ° 1897. ° ° °
80'227 |AW,FT 454940976 9991 39'2 |~ 24| 22 124 388p | 83430 [cL, Fr 0811 101'4| 19°8[|—133 133
ogo8| Bor| §2:7/4 6o 239 0'885| 1058 II'5|—172 54
L. 0924 99'5| 48'5|—114 127 0939 9411 41— 62 | 132
09531 725 | 47'1|414'3 374 0'g55| 1007 08|—12'3 76
0966| 855! 422 |4 25 176 |Mar. 25 Centre | (743)(=68) (20) | (123) (540)
0981 | 102:8| 36:6|—139 220
Mar. 22 Centre (116:6)((—69)| (22) | (124) (1524)
84'654 [AW.FTl 4551 [0'380| 39'4| 442 |+105 o 2
81:467 |AW.FT 454900873 89'1| 396~ 26| 18 99 | 487% 4551 (0407 4I'3| 42'5|4113| o 3
4550 109131 7r'3{ 3754137) o 6| 468 4549a|0°311| 757| 408 |— 20| 21 78
o852 824 427 4 28 201 4549 (0338 757| 39'3|— 16] o 4
Mar. 23 Centre (100'2) (~69)f (18) | (105)| (1156) 4549 (0339 827/ 387 39, o 3
. 4549 |0°365( 8271 3771(— 36 o 1
455320976 102°1| 340°0(—13'3| 27 163 359¢
82:435 [AWITI4s51 o705 | 634| 473 |+132| o 3 0932 609| 3555|4240 166
4551 [o7rr| 62:8| 470 +138 o 9 0'go5 | B2z 354'5 |4 42 148
4551 (o717 619 469|4+146| o 3 0908 9831 352:6 |—10'3 324
4551 |o740| 66'9| 436|+120 1 5 444¢ . 0956 | 110°1 | 3443 |—21'2 120
4551 |0'766| 66:4| 415|4i132| 3 16 - {9959 | 1156 3437 |—264 89
4551|0767 | 674! 412 |ti1z5] o 3 Mar. 26 Centre (58:3)[(—~67) (48) | (254)| (1206)
4551 o793 662 392i4142| o 5
4549a 10740 86'9| 4goo|— 2:3| 17 92 | - 384n
o817 9r4q| 32:6|— 51 322
0'865| 846 2824 12 154 | 85528 |CL FT/4549a (0128 480| 4I'3|— 18| 13 52
0894, 983 236|~105 167 4553a|0'914 | 101'1 | 340'1 [—~12-8| 33 166 | 309¢
©937| 929 178|— 51 200 0766 | 80'9| 3577 [+ 26 51
} 0941 | 104'2| 164 —157 155 0798 0983| 3534 |=107 263
Mar. 24 Centre (87:5)(—6:8) (z1) | (136)| (1826) 0'878| 55°4| 3534 |4+ 2670 11
o891 | Br6| 3448 4 44| 144
0'908 | I11'8] 3411 [—22:5 252
83430 |CLFTI4552 |0'548| 1955 | 850 (—384| o 3 0919 90'4| 3400|— 30 70
4551 o520 536( 4914118 o 2 Mar. 27 Centre (467)|(=67)| (46) | (218)] (1200)
4551 10'5331 533 485 |4124| o 4
4551 105461 530| 4784131 o 3
4551 |o'558| 52:51 47°3 4138 ° 2
4551|0570 59'9| 44°3 4107 I 2z 86:545 |AW,CL 0'943| 3201 | 886 (4427 20§
4551 10595 | 6041 426|4113| o 3 4549a|0°167| 3003 | 416|— 17| 17 §1
4551 (06131 $80) 422 |41g1| 1 3 4549 |0109| 3124} 37°9|— z'4| o© 3
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The Groups of Spots are numﬁeljefi in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a S ot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters =, s, D, /, ¢, denoting respectively north, south,
preceding, following, concentric, The longitude and latitude of the centre of the disk are given in brackets,
The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere.
g;ggg Zggg: ﬁ:}{gﬁ g.—ip;ig r;- sﬁ; :ﬁrgsortegular spot, a, with oceasionally a few small companions. @ diminishes in size, and has a forward motion in longitude,
Group 4551, March 24-26, Several small unstable spots,
Group 4552, March 25, A very small spot in a high south latitude. .
Grous% 365853‘;11%?11;:1; ezré-gﬂ;'llll 5. 4 x'egu?ar spot, a, that diminishes rapidly from April 1, and is not seen on the last day, From April 2 the group consists of a dense cluster of
Group 4554, March 28-April 9. A large stable and Tegular spot, a, occasionally accompanied by a few small companions,
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Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued.
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4554a (0785 79'1| 317°5 1+ 44| 24 130 } 8
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4553a|0'321| 110°3| 3405 |—12:6| 19 100 4553 |0°249| 233'4| 3409 |— 147 5 20
4554a 0676 | 761 31741+ 44| 26 | 136 4553 | 0236 23479| 3404 |—140| o© 2
4554 |0697| 74'9| 316001+ 571 o 2 89¢ 4553 |o230] 2358 3402 [—136] o 2
4554 |o708| 785 3145+ 35 o z 4553 | 0244 | 2299 | 340°1|— 152 o 1
4555 [0°946| 997/ 2867 —113 4 20 1 e 4553 |o'220| 237°4) 3399 |—130| O o 1
4555 |0975| 99'4| 2805 |—106 2 19 |f 4 4553 10240 225°4 | 3392 |—159| O 1
0776 792} 3087 |+ 42 65 4553 |0221) 230°9 | 3391 |—1I42 o 1
0926| 71'5| 2936 +144 151 4553 |0233| 22577 | 338:9(—156| o I
Mar. 31 Centre (3584)(=65) (63) | (337) | (1528) 4557 |0'168 | 32641 3343+ 18] o 4

The Groups of Spots are numbered in the order of their appearance. When there i3 no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, s, p, £, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.

The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere.

Group 4553, March 31-April 10, A number of small unstable spots. On April 1 a spot is seen at some distance f the group; after crossing the central meridian the group

gins to spread forwards in longitude, and when last seen is mcreasinf rapidly. . .
Group 4556, April 1-13. A large spot, a, at first composite, but subsequently regular ; occasionally with small companions. & has a forward motion in longitude,

Group 4557, April 2-7, A few small spots.  The group has considerably increased in size on April 5 and 7.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—eontinued
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4555 [0655] 1009 | 2881 |—11g| 4 8 97f 4553 0637 256'3] 341°0 (=135 o 4
4555 |0°662| 1007 | 2875 | =118 o I 4553 |0'633| 257°3| 3407 [—12-8 3 9
4556a | 0920 907| 2621 |— 31 17 110 262¢ 4553 0629 253'7 | 340'I |—150 o 3
0868 | 8100|2699+ 46 306 4553 [o612| 253'3( 3388 —151| 6 14
April 2 Centre (329:0) (—63)| (74) (410)] (1487) 4557 |o629| 2809 3396 [+ 20 o 4
4557 |o621] 2780 3394+ o1| o 1
4557 0586/ 282:2| 3364 [+ 20| 4 12
92202 [AWJW 0g6z | 272°8| 32°3|+ 1o 357 4557 |o'584| 281°5 3364 |4+ 16 o 2
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L o889 | 2558 218 —155 95 - 455440344 | 3004 | 31884 40 18 120
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4553 103761 259'1| 340'5(— 99| o 2
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4553 | 0383 250'5) 340'3|—132 o 4 94°400 |AW, FT| 0'897| 262°5| 353-8|— 9'5 388
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4555 o491 | 102:9| 2894 |—11'9| o 4 4553 0760 2548 | 3390 |~156| 1 3
4555 o510 102°5| 2882 (—11:8| 3 4553 10754 255°3| 3386 |—157| o 2
4555 0514 ( 1014 | 287°8 |—1r3) 3 4557 |o750f 277°8| 3374 |+ 17| 11 1 } 97¢
4555 o517 1oz2'4} 2877 (—11-8| o 1 4557 |0'713] 2789/ 3342 [+ 19| 3 18
4556a (0837 892 2619 |— 28| 28 110 428sf 4558 |0749| 2954 3337 +14'3 o 4 11gc
o791 77:8| 267°8 |+ 57 403 4554 |o'570| 292°8] 321°5 (4 7-5 o 2
April 3 Centre (318:6)/(—63) (67) | (322) | (1659) 4554a(o-518| 2883| 3190|+ 39| 18 115
4554 |o'503| 286'1| 3184 [+ 2:6 o 2
4555 [o116| 162'4| 287°6|~125 1 4
93°'493 |AW, FT 0'9o7 | 2688 67— 37 120 4555 (0095 | 1464 | 286'5 (—107 o 4
o910 279°§ 59+ 60 219 4555 (o123 154-87 286'5 |[—12'6 2 5
0802 | 2647| 355'1|— 80 330 4555 |o'114| 1481 2861 [—11°7 o 3
4553 10675 2553 3438 |~145| o 1 4556a | 0465 | 853| 2621 |— 33| 15 108
4553 | 0663 2555 | 342'9—142| o 3 4556 |0475| go4| 2612~ 56| o 4
The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, 3, p, f, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,
The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere.
Group 4558, April 4-5. A very small spot, n Group 4557.
Group 4559, April 4-14. A regular s t, @, until April 8. On April g it shows signs of breaking up. The group henceforth consists of a fragment of a, accompanied on April
10-I1 by several, and on other days by one or two small spots,
Group 4560, April 4-16, The group consists of one or two very small spots on April 4and 5. On Agril 6 a pair of spots, a, b are seen. By April 7 there has been a complete
transformation, and the group consists of a large spot, ¢, with d following, and three other considerable spots, ¢, f, g, to the north, £ be'nf the most northerly, By the next day
d has disappeared, and £ has absorbed ¢ and g. fdiminishes rapidly, and has broken up by April 11. The fragments have disappeared by April 14, leaving ¢ alone, except for
a small companion on April 5. cisa large regular spot with a progressive motion in longitude.
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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I. 0938 250°4| 334'g|—20'4 79 4555 |o'593| 2585 | 2888 |—116| 10 26
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panied by a Spot. The positions of Facul relative to the S:ip
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets.
The Areas of Spots and Facule are expressed in millionths of the Sun’s visible Hemisphere.

The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
ots with which they are associated are indicated by the letters #, s, p, £, ¢, denoting respectively north, south,

April 8. Some small spots are seen between @ and b on April 6 and 8.

Group 4561, April 6-9. A pair of composite spots, a and b ; both spots have largely increased by April 7, and diminished by April 9; their distance apart increases rapidly till
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Measures of Positions and Areas of Sun Spots and Facule on Photographs—continued.
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The Groups of Spots are numbered in the order of their appearance. When there is no namber in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Faculwe relative to the Spots with which they are associated are indicated by the letters », s, p, f, ¢, denoting respectively north, south,
preceding, following, concentric. The longitude and latitude of the centre of the disk are given in brackets,
The Areas of Spots and Faculw are expressed in millionths of the Sun’s visible Hemisphere.
Group 4562, April 8-12. A few small unstable spots.
Group 4563, April 9-16. Several small unstable spots, f Group 4562.
Group 4564, April 9-10. Two or three small spots.
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Measures of Positions and Areas of Sun Spots and Facul® on Photographs—continued.
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j4560c 0350 | 291°7 | 227'2 |4+ 20, 66 324 4563 o'0g40| 146°9| 198:1|— 76 o 3.
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The Groups of Spots are numbered in the order of their appearance. When there is no number in the third column it is to be understood that there is a Facula unaccom-
panied by a Spot. The positions of Facule relative to the Spots with which they are associated are indicated by the letters n, s, 2, /, ¢, denoting respectively north, south,
preceding, following, concentric, The longitude and latitude of the centre of the disk are given in brackets.

The Areas of Spots and Facul® are expressed in millionths of the Sun’s visible Hemisphere.

Group 4565, April 10-14. A few small spots, f Group 4563.
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Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued.
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The Groups of Spots are numbered in the order of their appearance.
panied by a Spot, The positions of Facule relative to the Spots

The Areas of Spots and Facule are expressed in millionths of the Sun’

preceding, following, concentric. The longitude and latitude of ¢
P

When there is no number in the third column it is to be understood that there is a Facula unaccom-

with which they are associated are indicated by the letters =, 3, p, f, ¢,
he centre of the disk are given in brackets.
s visible Hemisphere.

denoting respectively north, south,

Group 4566, April 17-18. Two or three small spots.”
sappeared by April 21.

Grou‘i). 4567, April 19-22. A number of spots, mostly small, in a straight stream ; @ the leader increases and is a large spot by April 21; b, the last spot om April 20, has
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Measures of Positions and Areas of Sun Spots and Faculz on Photographs—continued. '
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