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PHOTO-HELIOGRAPHIC RESULTS,
1874-18856.

INTRODUCTION.

THE purpose of the present volume is to supplement the * Measures of Positions and
Areas of Spots and Faculee upon Photographs of the Sun” for the years 1874 to 1885,
as published in the volumes of the Greenwich Observations for the years 1877 to 1885,
so as to render them uniform with the similiar results published for 1886 and the
succeeding years. And this in two directions. First, by supplying as far as possible
the gaps in the series of solar photographs taken at Greenwich ; and next, by adding to
the results of the measures of positions and areas of spots and facul®® as exhibited in
calendar form the results of the measures in three other forms as well. These forms
include ; first, ““ledgers,” wherein the life history is ‘given for each group of spots as
shown in its position and area day by day ; next, tables giving the total areas day by
day of spots and facule, as “ projected,” that is, as seen uncorrected for foreshortening ;
and third, tables of the mean areas and mean latitude of spots for each synodic rotation
of the Sun, and for each year. Such “spot ledgers ™ and tables were given for the year
1886, and subsequent years, and are now supplied for the years 1874 to 1885.

In the matter of supplying the days unrepresented in the series of pﬁotographs
taken at Greenwich, the twelve years in question, 1874 to 1885, fall into three periods
of four years each. For the first period, 1874 to 1877, a number of solar photographs
taken at the Observatories of Harvard College, Cambridge, Mass., U.S.A., and of Mel-
bourne, Australia, were placed by the Directors of those two Observatories in the hands
of the Astronomer Royal, and have been measured and reduced at the Royal Observatory,
Greenwich, and the results have been collated with the measures of the solar photographs
taken at Greenwich for the same years. The first section of the present volume contains
these combined results from the Greenwich, Harvard Cg)llege, and Melbourne photo-
graphs for the four years, 1874 to 1877, exhibited as a daily register, s.e. in calendar
form ; the second section gives those results in the form of ledgers of the spot groups.

For the second period, 1878 to 1881, the Solar Physics Committee obtained a
number of solar photographs taken at Dehra Dfin in India, and at Melbourne, besides a
few taken in Mauritius, and these were measured and reduced at the Solar Physics
Observatory, South Kensington, under the direction of Sir J. Norman Lockyer. The
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results were collated with the measures of the Greenwich photographs for the same
years, and were published by the Solar Physics Committee in calendar form, in 1892.
The results for these four years exhibited in the form of ledgers of spot-groups form the
third section of the present volume. ‘

In the third period, 1882 to 1885, photographs taken at Dehra Dtn in India,
necessary to fill the gaps in the Greenwich series, were sent to the Astronomer Royal
by the Solar Physics Committee as required, and were measured and reduced at the
Royal Observatory, Greenwich, together with the photographs taken at Greenwich ; the
results in calendar form being published in the volumes of Greenwich Observations for
1882 and the following years. In 1885 photographs were also supplied in like manner
from the Royal Alfred Observatory, Mauritius, and were measured and reduced together
with the Greenwich and Dehra Dfin negatives. The fourth section of the present
volume gives the combined results for these four years, 1882 to 1885, in the form of
ledgers of spot-groups. From the year 1886 the ledgers of spot groups have been given
regularly in the annual volumes of Greenwich Observations.

The fifth section gives the daily total projected areas of spots and faculee for the
whole of the twelve years, 1874 to 1885, and the sixth, the mean areas and mean
latitudes of spots for the same complete period.

§ 1. Measures of Positions and Areas of Sun Spots and Foacule on Photographs
taken ot Greenwich, at Harvard, and ot Melbourne, with -the deduced
Heliographic Longitudes and Latitudes; 1874-1877.

These measures are the republication, in a modified form, of the *“ Measures of
Positions and Areas of Spots and Facule” printed on pages 105-151 of the volume
of Greenwich Observations for 1877, supplemented by measures of photographs taken
at the Observatories of Harvard College, Cambridge, Mass., U.S.A., and of Melbourne,
Australia, and pliced in the hands of the Astronomer Royal for the purpose of
measurement and reduction by the Dirvectors of those two Observatories, Professor

Edward C. Pickering and Dr. Robert J. Ellery, F.R.S.

The Greenwich photographs were taken with the Kew Photoheliograph of 36
inches aperture up to 1875 September 17, and after that date with the Dallmeyer
Photoheliograph of 4 inches aperture returned from the Transit of Venus Expedition
to New Zealand. .The Melbourne photographs were taken with an instrument of the
same pattern and aperture as the Dallmeyer Photoheliograph; and the Harvard
College photographs were taken in the primary focus of a “ horizontal photoheliograph” ;
the sunlight being received upon a movable mirror from which it was reflected into a
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stationary lens of 5 inches aperture and about 89 feet focal length, The mean diameter
of the image of the sun with each of these different instruments was about 4 inches,

The results of the measures of photographs of the Sun given in this volume,
begin with 1874 April 17, on which date the regular work of the Photoheliographic
Department was commenced at the Royal Observatory, Greenwich. The following
table gives, for each of the three contributing observatories, the number of days in
each year for which photographs of the sun taken there have been used for measure-
ment and subsequent reduction.

1874, 1873, 1876. 1877.
(From April 17.) . .
Greenwich . . . . . 139 150 154 . 168
Harvard College . . . . 2 65 66 -
Melbourne . . . . . . 48 51 67
Days represented . . . . 141 263 271 235
Days without record . . . . 118 102 95 130
Total . . . . . 259 365 366 365

The first column on each page in this, the first section of the following results,
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 the day of the month (civil  reckoning), which latter is
placed opposite the total area of spots and faculse for the day. In cases where two or
~ more photographs taken on the same day have been measured, the mean of the several
times has been given; the positions and areas of the several spots and facule as
measured -on the different photographs being similarly combined. The photographs
taken at the Harvard College Observatory are distinguished by the letter H., those .
taken at the Melbourne Observatory by the letters Me. ; when no distinguishing letter
is inserted in this column, the photograph was taken at Greenwich.

The second column contains the initials of the two persons measuring the -photo-
graph ; 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 signatures of those persons who measured the photographs
for the years 1874 to 1877 :—

E. W. Maunder M F.J. Bell . . . . JB
H. P. Hollis . H A. E. Pilkington. ) . EP
H. Appleyard A W. Russell . . . WR
W. Baker B S. J. Temple . . . ST
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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 7, f; s, p. The micrometer by which the measures of the
photographs were made, and the processes of measurement and reduction are described
in the Introductions to the annual volumes of the Greenwich Observations.

The siwth and seventh columns give the heliographic longitude and latitude of-the
spot ; the inclination of the Sun’s equator to the ecliptic being assumed to be 7° 15, the
longitude of the ascending node as 74°, the prime meridian of the Sun that which passed
through the ascending node at mean noon 1854 J anuary 1, and the period of rotation
25°38 days. The heliographic longitude and latitude of the centre of the Sun’s disc at
the time of the exposure of each photograph are also given (in brackets) in the sizth
and seventh columns respectively. In the volume of Greenwich Observations for 1877
the longitudes, latitudes, and position-angles were expressed in degrees and minutes ;
in the present volume they are given in degrees and tenths of & degres. The three last
columns give the areas of umbrs, whole spots and facule expressed in millionths of
the Sun’s visible hemisphere ; the total areas for each day being given (in brackets) in the
last line for that day. The individual spots in a group have not always been measured
separately, but have often been combined into clusters of two or more spots close together,
the position of the centre of gravity and the aggregate area of the cluster being given.

§ 2. Ledgers of Areas amd Positions of Groups of Sun Spois deduced from the
measurement of the Solar photographs for each day in the years 1874-1877.

In these ledgers the daily results for each group are collected together from the
measures of the individual spots as printed in the previous section, and given in a
condensed form. The first column gives, for each day on which the group was observed,
the Greenwich civil time at which each 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 coluns give the sums for each day of the projected
areas of all the umbre 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 disc.. The Jourth and fifth columns give
the sums for each day of the areas of all the umbrz and whole spots comprised in the
group, corrected for foreshortening, and expressed in millionths of the Sun’s visible
hemisphere. The siazth and seventh columns give the mean longitude and latitude of
the group, found by multiplying the longitude and latitude of each separately measured
component of the. group by its area, and dividing the sum of the products by the sum
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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 dise from the
mean longitude of the group. In cases where no photograph has been available for
measurement on a given day, the means have been taken of the areas and positions of
the spot-groups as measured on the day immediately preceding and that immediately
following the day for which the photograph is lacking. These interpolated values are
enclosed in brackets, but have been used in taking the final means, for each spot-group.
These means of the areas of umbrz and whole spots and of the longitudes and latitudes
of the spot-groups for the period of observation are given at the foot of the daily results.

§ 3. Ledge%s of Areas and Positions of Groups of Sun Spots deduced from the
measurement of the Solar Photographs for each day n the years 1878 to 1881

This section contains ledgers of groups of sun spots similar in character and form
to those given for the years 1874 to 1877 in the preceding section. The measures of
Solar photographs here given in the form of ledgers were published in the form of a
daily register, in the year 1892, by the Solar Physics Committee, under the title :—
Measures of Positions and Areas of Sun Spots and Facule on Photographs taken ot
Greenwich, Delra Din, and Melbourne ; with the deduced heliographic longitudes and
latitudes, 1878—1881.

The photographs taken at Greenwich during these four years were measured and
reduced there under the direction of the Astronomer Royal, and the results were
published in the annual volumes of the Greenwich Observations for the years 1878 to
1881, and also in the Greenwich Spectroscopic and Photograp/nc Results extracted
from those volumes of the G'reenwich Observations. The photographs taken at Dehra
Dén and at Melbourne were measured and reduced at South Kensington, under the
direction of the Solar Physics Committee, and were published in the year 1892 under
the title quoted above, the Greenwich reductions (extracted from the volumes of
Greenwich Observations) being interpolated for the sake of completeness. The position-
angles, longitudes and latitudes given in the Greenwich results were at the same time
altered from degrees and minutes to degrees and tenths of a degree.

Wherever two photographs were measured on any day, the means of the two
photographs have been taken in the preparation of these ledgers, both as to the times
of the photographs, and as to the areas and positions of the spots. An additional
column has also been supplied to indicate the place where the photograph was taken.
+ A photograph taken at Greenwich is indicated by the letter (&, one taken at Dehra
Dtn, in India, by the letter I, one taken at Melbourne, by the letters Me., and one

taken in Mauritius, by the 1etters Ma. -
ﬂ PHOTO-HELTOGRAPHIC RESULTS, 18741885, b
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The photographs taken in Mauritius were under the superintendence of the late
Dr. C. Meldrum, Director of the Royal Alfred Observatory, Pamplemousses, Mauritius.
The majority of these showed neither spots nor faculee, being taken at a time of a
pronounced minimum in the solar activity, and the absence of any features requiring
measurement was recorded in the volume published by the Solar Physics Committee.
But thirty-ﬁve‘photographs, taken at Mauritius and.placed by Dr. Meldrum in the care
of the Solar Physics Committee, showed spots or faculee or both and fill up gaps on
twenty-three days for which no other photographs are at present available. These
photographs have now been measured at Greenwich, so far as the areas of the spots and
faculese are concerned ; but as the photographs are not provided with wires, it was not
possible to compute the heliographic co-ordinates of the spot-groups, which have there-
fore been simply interpolated from the results obtained on the days immediately
preceding and following those on which the Mauritius photographs were taken. These
interpolated values, like the values mnterpolated for days whereon no photograph is
available, have been enclosed in brackets, but have been used in taking the final means
for the spots-groups.

The following table gives the number of days in each of the four years for which
photographs are available from each of the four Observatories, distinguishing in each
case between the photographs actually measured, and those showing neither spots
nor faculz. : '

E o ok 1878, 1879. 1880, 1881,
' 1.4 CGreenwich :—
Photographs measured . . 51 62 150 168
No spots or faculae ' . . 96 65 7 o
Dehra Diin, India :—
- Photographs measured . . . 41 23 146 170
No spots or facule . . . . 113 52 22 I
Melbourne, Victoria ;—
Photographs measured . . . 4 11 16 9
No spots or facule . . . . o o o o
Mauritius :—
Photographs measured . . . 3 20 o o
No spots or faculee . . . . 39 85 o o
Days represented . . . . 347 " 318 C 341 348
Days without record . . . . 18- 47 - 25 17
Total . . . . 365 365 366 363

All the photographs included in this section were on a scale of about 4 inches to
~ the Solar diameter.
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§ 4. Ledgers of Areas and Positions of Groups of Sun Spots deduced from the
measurement of the Solar Photographs for each day in the years 1882
to 1885. :

This section contains ledgers of groups of sun spots precisely similar in character
and form to those given for the years 1874 to 1877 in the second section, and to the
ledgers for the year 1886 and the foll'owing years given in the annual volumes of
Greenwich Observations for 1886 and subsequent years. The ledgers here given are
derived from the Measures of Positions and Areas of Spots and Faculae published in the
annual volumes of Greenwich Observations for the years 1882 to 1885, and in the
Greenwich Spectroscopic and Photographic Results extracted from them,

The photographs measured in this section were taken at Greenwich under the
direction of the Astronomer Royal, at Dehra Dtin, North-West Provinces, India, under
the direction of the Deputy Superintendént, Trigonometrical Survey of India, and at
the Royal Alfred Observatory, Mauritius, under the direction of the late Dr. C.
Meldrum. The following table gives the number of days for which each of the three
observatories supplied photographs used for measurement in the four years 1882 to
1885. ' |

1882, 1883. 1884. 1885,
Greenwich . . . . . 201 214 154 206
Dehra Dén . . . . . 142 126 161 128
Mauritius . . . . . —_— 2§
Days represented . . . . 343 340 315 359
Days without record . . . . 22 28 Co51 6
Total . . . . . 365 365 366 365

The photographs taken at Grreenwich were on a scale of about 4 inches to the
solar diameter up to 1884 April 2, and on a scale of nearly 8 inches from that date
onwards ; those taken at Dehra Dtn were on the 4-inch scale up to 1882 November 7,
and from 1882 December 8 to 1883 May 20, after which date they were on the 8-inch
scale ; the photographs taken at Mauritius were on the 4-inch scale until the end of
1885 February, the 8-inch scale being adopted at the heginning of 1885 March.

§ 5. Total Projected Areas of Sun Spots and Faculsm Jor each doy from 1874
April 17 to 1885 December 31.

This section requires no further explanation and supersedes for the years 1882
to 1885 the corresponding tables given on pp. 60 to 66 of the Greenwich Observations
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~for 1888, and of the Results of the Spectroscopic and Photographic Observations
made at the Royal Observatory, Greenwich in the year 1888, extracted from that

volume,

§ 6. Mean Areas and Meon Heliographic Latitude of Sun Spots and Facule for
each Rotation of the Sun from 1874 April 27 to 1886 January 16 and
for each Year from 1874 to 1885.

This section corresponds to the tables printed on pp. 706 to 112 of the Greenwich
Observations for 1884, on pp. 108 and 104 of the Greenwich Observations for 1885, and
on pp. 67 and 68 of the Greemwich Observations for 1888, and on the same pages of
the Greenwich Spectroscopic and Photographic Results extracted from those three
volumes. The figures given in this section, being based upon the measures of a
more complete series of photographs than those given in the corresponding tables
published in the volumes for 1884, 1885 and 1888, naturally supersede them.

The measurement of the photographs and the preparation of the tabular results
contained in the present publication have been carried out under the immediate super-
intendence of Mr Edward Walter Maunder, Superintendent of the Photo-heliographic
Branch.

W. H. M. CHRISTIE.

Royal Observatory, Greenwich,
1907 July 20.
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"ERRATA AND ADDITIONS

GREENWICH OBSERVATIONS 1377.

28

28

29

33

29

37

39

40

26

27

26

MEASURES OF POSITIONS AND AREAS OF SroTs AND FAcULE,

Mean Solar Time, for 154692, read 154°g62.
Area of Umbra, for 20, read 77.

Area of Whole Spot, for 351, read 620,

Area of Umbra, for 9o, read 23.

Area of Whole Spot, for 717, read 405.

Total Area of Umbre, for 130, read 120, -
Total Area of Whole Spots, for 1767, read 1724.
Area of Umbra, for 110, read 8g.

Area of Whole Spot, for 641, read 522.
Area of Whole Spot, for 6o, read 73.
Total Area of Umbrz, for 110, read 8g.
Total Area of Whole Spots, for yo1, read 595.
Area of Whole Spot, for 237, read 193.

Area of Whole Spot, for 53, read 6.

Total Area of Whole Spots, for 290, read 258.
Area of Whole Spot, for 13, read 26.

Total Area of Whole Spots, for xoo, read 113.
Mean Solar Time, for 31°960, read 30°g6o.
Longitude, for 182° 52', read 196° 2”.

Mean Solar Time, for Feb, 2, read Feb. 1.
Mean Solar Time, for 31°975, read 30°973.
Longitude, for 183° 8', read 196° 18'.

Mean Solar Time, for Feb. 2, read Feb, 1.
Area of Umbra, for 101, read 63.

Area of Whole Spot, for 597, read 376.

Total Area of Umbrz, for 101, read 63.

Total Area of Whole Spots, for 641, read 420.
Area of Umbra, for 81, read 51.

Area of Whole Spot, for 451, read 284.

Total Area of Umbre, for 81, read 51.

Total Area of Whole Spots, for 478, read 311,
No. of Group, for 153%, read 153t.

Area of Whole Spot, for 54, Tead 79.

Area of Umbra, for 14, read 32.

Area of Whole Spot, for 110, read 105,

Area of Umbra, for g3, read 8o.

Area of Whole Spot, for 494, read 429.

Total Area of Umbre, for 127, read 112.

~Total Area of Whole Spots, for 658, read 613.

Area of Umbra, for 155, read 127.

Area of Whole Spot, for 951, vead 773.

Total Area of Umbre, for 183, read 155.

Total Area of Whole Spots, for 1129, read 951
Mean Solar Time, for 182°918, read 181°918.
Position Angle, for 148° 14', read 148° 30",

GREENWICH OBSERVATIONS, 1877—continued,

PAGE, COL. LINE,

124 2 26
27

28
29

30

3x
32

33
34

128 H 2

5

135 1 37

137 I 33

2 I

139 First Note
to 20,

Longitude, for 49° 57', read 63° 18'.
Position Angle, for 281° 33’, read 282° o',
Longitude, for 125° 13, read 138° 30'.
Latitude, for +11° 55, read +4-12° 18",
Mean Solar Time, for July 3, read July 2.
Mean Solar Time, for 182°934, read 181°934.
Position Angle, for 148° 21', read 148° 48',
Longitude, for 49° 52’, read 63° &',
Latitude, jor-—q° 23', read —g° 10",
Position Angle, for 281° 23", read 281° 54/,
Longitude, for 125° 11/, read 138° 24/,
Latitude, for +-11° 46’, read +-12° 18,
Mean Solar Time, for July 3, 7ead July 2.
Mean Solar Time, for 185°885, read 184°883.
Position Angle, for 247° ¢, read 247° 42",
Longitude, for 49° 35, read 63° o',
Latitude, for —9° 16", read —g° 6'.

Mean Solar Time, for July 6, read July 5.
Mean Solar Time, for 185°go1, read 184°gox.
Position Angle, for 247° 33', read 248° 6',
Longitude, for 49° 50, read 63° 12’
Latitude, for —q° 12’, read —g° o’

Mean Solar Time, for July 6, read July 3.
Mean Solar Time, for 186 9oz, read 185°goz.
Position Angle, for 253° 27", read 253° 54'.
Longitude, for 49° 3%, read 63° o' R
Latitude, for —¢° 13, read 8° 54'.

Mean Solar Time, jor July 7, read July 6.
Mean Solar Time, for 186°955, read 185°955.
Position Angle, for 253° 4’, read 253° 30,
Longitude, for 49° 44, read 63° o'.

Latitude, for —g° 42, Tead —9° 24’.

Mean Solar Time, for July 7, read July 6.
Mean Solar Time, for April 31, read May 1.
Latitude, for -}7° 26', read —7° 26'.

Mean Solar Time, for July 23, read July 22.
Line 2. For May 5, 16, 18 to 21, read May s, 18

Mean ArEas oF UMBRZ, WHOLE SPoTs, AND FACULE, FOR EACH
ROTATION oF THE SUN, AND FOR EACH YEAR, FROM 1873
JULY 11, TO THE END OF 1877. Pages 149, 150 and x31.

This Section is superseded by the correspoending Tables on pages
314-317 of the present Volume,
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GREENWICH OBSERVATIONS, 1878.

MEASURES OF POSITIONS AND AREAS OF SPoTS AND FAGULE,

. PAGE. COL. LINE.

86 1 37-39 The second photograph taken on x878 March 5 has
not been used for the Ledger of Groups of
Sun Spots.

No. of Group. Tranmspose 271b and 271c,

No. of Group, for 2724, read 2725,

No. of Group, for 272¢, read 272a.

No. of Group, for 2728, read 272b.

No. of Group, for 27z2¢, read 2724,

2 g-I0
22
23
26

27

- Meax Arpsas or UMBrRE, WHOLE SPOTS AND FACULE, FOR EACH
ROTATION OF THE SUN IN THE YEAR 1878, AND ¥OR THE
YEAR. Page 39.

This Sectlon is superseded by the corresponding Tables on pages
314-317 of the present Volume,

GREENWICH OBSERVATIONS, 1879.

MeasURES oF PosiTioNs AND AREAS oF Srors AND FaAoULa.

%3 t; Diminish all longitudes from November 12 to
24 1 8 December 2 inclusive, by 1° 25",

MeAX AreAs oF UmBrzE, WHOLE SroTs AND FACULE, FOR EACH
RoraTioN oF TEE SUN IN THE YEAR 1879, AND FOR THE
YEAR, Page 26,

MeAX HEeLIOGRAPEIC LATITUDE OF THE SPOT8 TPON THE SUN'S
Disc, For EACH ROTATION OF THE SUN, AND FOR EACH
YEAR, FROM 1874 APRIL 16, TO 1879 DECEMBER 27. Pages
26 to 28.

‘These two Sections are superseded by the corresponding Tables on
pages 314—321 of the present Volume,

GREENWICH OBSERVATIONS, 1880,

MEASURES oF PoSITIONS AND AREAS OF SPOTS AND FACULZE,

67 1 26-28 The second photograph taken on 1880 March 19 has
not been used for the Ledger of Groups of Sun Spots,
Distance, for 0'859, read 0864,
Longitude, for 174° 25, read 174° 52,
Latitude, for 4-19° ¢/, read +19° 32,
Distance, for 0*859, read 0-8354.
Longitude, for 174° 25', read 173° 58,
Latitude, for 419° 2/, read 4187 35",
Distance, for 0867, read o*872.
Longitude, for 174° 47', read 175° 16’
Latitude, for -18° 55", rend -;-1¢° 22/,
Distance, for 0867, read o'862.

68 1
13
17

18

RESULTS, 1874-1885.

PAGE. COL,
68 1

738 2
75 2
76 X
77 b
to

2

78 2

GREENWICH OBSERVATION S,

LINE.
18

21
4344

31

43
12
29

5
35

188o—continued, - -

¥

Longitude, for 174° 46', read 174° 15'. ‘ .
Latitude, for +-18° 59/, read 4-18° 32", S
Mean Solar Time, for 153°074, read 153°116,

Diminish all longitudes on June 2 by o° 35",

Distance, for 0°388, read o 407.

Position Angle, for 349° 45', read 4 6'

Longitude, for 8¢° 58', read 83° 54",

Latitude, for 422° 23', read J-23° 48'.

Area of Whole Spot, for 19, read 14.

Total Area of Whole Spots, for 77, read 72.

Area of Umbra, Pranspese 89 and g.

Area of Whole Spot, Transpose 345 and 12,

Longitude, for 51° 10!, read 62° 39,

Latitude, for —33° 55', read —38° 36"

Area of Whole Spot, for 690, read 6g.

Total Area of Whole Spots, for 1623, read 1004.

Increase all longitudes on September 13 by 1%0.

Latitude, for —29° 10, read —20° 10",

MEeAN AREAS OF UMBRE, WHOLE SroTs AND FACULE, FOR EACH
RoTATION OF THE SUN, IN TEE YEAR 1880, AND ¥OR THE
YEAR. Page 83.

MuaN HeLiocrRAPHIC LATITUDE OF THE SPOTS UPON THE SUNS
Disc FOrR EACH ROTATION OF THE SUN, IN THE YEAR 1880,
AND POR THE YRAR. Page8/

These two Sections are superseded by the Tables on pages 314-32x
of the present Volume,

GREENWICH OBSERVATIONS, 1881,

MEASURES OF POSITIONS AND AREAS OF SPoTs AND FACULZ,

Page 66, Column 1, after line 28,

Insert as follows :—

4100
4100

[e]
[e]

21 *
17

0697 64 36l 23; 3c;+13°1§
0734 [ 64 18 | 234 367414 36

66

L gy

68

71 2

74 H

30
37
15

~N N

13-18
28

35

Total Area of Whole Spots, for 730, read 768.
No. of Group, for 417, read 418,

Distance, for 0*79s, 7ead 0°747.

Longitude, for 260° 2/, read 264° 31'.
Latitude, for —17° 29/, réad —17° 6',

Mean Solar Time, for 74695, read 74963,
Longitude, for 223° 22, read 225° 18’,
Longitude, for 170° 3', read 169° 53" -
Latitude, for 4-11° 2/, read 4-12° 54,
Diminish all longitudes by 1° o',

Distance, Jor 0632, read o°684.

Longitude, for 312° 44/, read 308° 45,
Latitude, for 4-12° 24', read -+13° 7".

Ares of Whole Spot, for yo, read 7s.

Total Area of Whole Spots, far 1396, réad 1401, .




| GREENWICH OBSERVATIONS, tébs—wontinuad.

PAGE. COL. LINE.
80 1 31~-32
2 35

No. of Group, transpose 553 and 552.

Distance, for o562, read 0°536.

Longitude, for 19° 4.2', read 21° 30,

Latitude, for +zo 10’ read +19° 36, B
Longitude, for 41° 22", read 40° 22/, :
Mean Solar Time, for 31x 928 read 311°975.
Diminish all longitudes by o° 40

Area of Whole Spot, for 16, read 6.

18 Total Area of Whole Spots, for 1742, read 1732.
25 Distance, for 0’581, read o'530.

Longitude, for 248° ', read 251° 14,

Latitude, for 4-24° 54', read +22° 5¢',
Distance, for 0°477, read 0°426,

Longitude, for 28° 22, read 28° 8,

Latitude, for -28° 14, read -+24° 50.

8 1 3
84 b4 7
8-14

86 1 36

MEAN Armss oF UmBrm, WHOLE SPoTs, AND FACULZE, FOR EACH
ROTATION OF THE SUN, IN THE YEAR 1881, AND FOR THE

Yrar, Page 8.

MEAN HELIOGRAPHIC LATITUDE OF THE SPOTS- UPON THE SUN’S
Disc FOR EACH ROTATION OF THE SUN, IN THE YEAR 1881,

AND FOR THE YEAR. Page 89.

These two Sections are superseded by the Tables on 'pages 314~321

of the present Volume.

GREENWICH OBSERVATIONS, 1882,
INTRODUCTION.

Ixxxii g For on 221 days, read on zo1 days.

MEASURES OF POSITIONS AND ABREAS OF SPOTS AND FacuLz,

42 1 27 Area of Whole Spot, for 78, read 8.
34 Total Area of Whole Spots, for 344, read 274
3 1 31 Longitude, for 17°2, read 18°2.
y3 1 31 Area of Whole Spot, for 186, read 18,
39 Total Area of Whole Spots, for 817, read 649.
2 22 Longitude, for 241°8, read 241°°6.
Ve 1 46 No. of Group, for 666, read 668.
Distance, for 0°845, read 0541,
Longitude, for 262°°6, read 239°°1.
Latitude, for +17°4, read +7°5.
Area of Umbra, for 35, read 22.
Area of Whole Spot, for 199, read 127.
Area of Faculw, dele 3337,
Area of Facul®, insert 3337,
14 Total Area of Umbrz, for 269, read 256.
Total Area of Whole Spots, for 1856, read 1784.

58

56

59

60
63
64
68
72
75

76
77

83

85
87

{ paem. cor. nINE

46

1 22
. 56
1 28
2 22
1 33
34
35
36
38
40
2 5
9
Footnote,
2 8
23
33
2 4
6-10
12
18
28
2 6
2 2
H 13
2 8
1z
2 26
32
2 4
9
1 18
2 36—46 %
b
16
2 31
43
30
2 35

'GREENWICH OBSERVATIONS, 1882—g

Area of Whole Spot, for 144, read 14
Total Area of Whole Spots, for 1042, reml 9'12. :
Longitude, for 1593, read 1589,
Total Area of Whole Spots, for 844, road 845.
Area of Umbra, for 18, read 32.
TLongitude, for 21°*0, read 21",
Longitude, for 2°°6, read 3°5.
Longitude, for 359°'4, read 0™3.
Longitude, for 267°°7, read 268°°6.
Total Area of Umbre, for 8o, read 94.
Area of Whole Spot, for 34, read 3. -
Total Area of Whole Spots, for 742, read 711.
Group 711. Omit, It is not seen on Maxch 28 and
29, but appears again on March jo.
Total Area of Umbre, for 248, read 247,
Area of Whole Spot, for 79, read 8. .
Total Area of Whole Spots, for 2208, read 2137.
Area of Umbra, for 271, read 162,
Groups 733 to 738, Diminish all longitudes by o™
Total Area of Umbre, for 533, read 424, .
Area of Whole Spot, for 49, read 5. .
Total Ares of Whole Spots, for 3376, read 3332
Longitude, for 20°*o, read 20°1,
Latitude, for —13°"0, read —16°'5.
Longitude, for 332°°6, read 277°3.
No. of Group, jor 789, read 787.
Area of Whole Spot, for 316, read 32. .
Total Area of Whole Spots, for 397, read 113,
Area of Whole Spot, for 166, read 17.
Total Ares of Whole Spots, for 491, read 342.
Area of Umbra, for 97, read 36.
Total Area of Umbre, for 119, read 53.
Longitude, for 286, read 2864,
Latitude, for 4-5°7, read --8°"1.

Oct, 20. Increase all longitudes on this day by 1"

No. of Group, for 859, read 862.

Longitude, for 197°9, read 167°8.

Area of Whole Spot, for 30, read 3o1.

Total Ares of Whole Spots, for 817, read 1088,
Total Area of Umbre, for 93, read 94. )
Total Area of Whole Spots, for 1146, read 1147.

f

MEAN AREAS OF UMBRE, WHOLE SPoTs AND FACULZ, FOR EACH

RoTATION

JANUARY 18, AND FOR THE YEAR 1882,

oF THE SUN, FrRoM 1881 DECEMBER $§ TO 1883
Page 88.

Mrax HELIOGRAPHIC LATITUDE OF THE SPoTs UPON THE SuN’s
DI1sc FOR EACH ROTATION OF THE SUN, FROM 1881 DECEM-

BER 8§ TO
Page 39,

1883 JANUARY 18, AND FOR THE Year 1882,

These two Sections are superseded 'by the Tables on pages 314~321
of the present Volume,. ,




ProTo0-HELIOGRAPHIC

- GREENWICH OBSERVATIONS, 1883,

v... MEASURES OF POSITIONS AND AREAS OF SPOTS AND FACULZE,

PAGE, COL. LINE.

78 2 15

: 18

L 23

7 7

75 2 19

(R 20
. Footnote.

C 78 2 22

. 3

81 1 26—30

85 2 34
89 Footnote.

91 X 22

2 5

21

95 1 37
Footnote.

97 2" 2l

-89 1 34

36

2 32

102 2 46
104 Footnote,

105 X 8
Footnote.

107 Footnote.

108 I 20

24

27-34

37

110 1 23

24

112 I 32

2 15

118 x 34

47

2 6

I§

116 1 26

31

2 4

S ’ 14

. 118 1 4
119 Footnote,

120 1 18

N 42

A 2 9

121 2 21

1 48

2 8

Area of Whole Spot, for 224, read 22.

Longitude, for 187°'7, read 197°7.

Total Area of Whole Spots, for 1110, read go8.

Total Area of Umbre, for 152, read 142.

Latitude, for 4-11°"0, read +-11°"4.

Longitude, for 266°*g, read 266°°7.

For Jan, 29-Feb. 1, read Jan. 28-Feb. 1.

Area of Whole Spot, for 17, read 169.

Total Area of Whole Spots, for 641, read 793. .

Mar, 18. Increase all longitudes by o°*g.

Mean Solar Time. Insert Apr. 21,

For June 2—g, read June 2-1o.

No. of Group, for 1043, read 1045.

Total Area of Umbrz, for 1, read 19.

Total Area of Facule, for 84, read 684.

Mean Solar Time, for 189°084, read 189°894.

For July 14-16, read July 13-16.

Total Area of Umbre, for 314, read 311.

Area of Umbra, for 22, read 12.

Total Area of Umbre, for 73, read 63.

Total Area of Umbre, for 548, read 558.

Latitude, for —11°8, read J-11°°8.

Group 1130, for Oct. 2-13, read Oct. 2—14.

Mean Solar Time, for 277795, read 278644.

Insert Group 1140, Oct. g—18. A regular spot.

Insert Oct. 14, Some of the groups on this day were
measured on an Indian photograph, 285°644.

Longitude, for 127°1, read 128°*c.

Area of Facule, for 1860¢c, read 4860c.

Groups 1140-1147, tncrease all longitudes by o®g

Total Area of Facule, for 6353, read 9353.

Area of Umbra, for 1, read 4.

Total Area of Umbra, for 206, read 209.

Mean Solar Time, for 306791, read 306°707.

Distance, dele 0*840.

Position Angle, dele 283°7.

Area of Whole Spot, for 8, read 2.

Total Area of Whole Spots, for 6oz, read 596,

Area of Umbra, for 1, read 2.

Total Area of Umbrz, for 151, read 152.

Area of Spot, for 86, read q.

Total Area of Whole Spots, for 2786, read 2709,

Area of Umbra, for 33, read 3. :

Total Area of Umbrz, for 303, read 273.-

Longitude, for 105°*7, read 105°*6.

Group 1204, for Dec, 10-20, read Dec. 10-21,

Longitude, for 354°°3, read 353°7.

Total Area of Whole Spots, for 736, read 737.

Total Area of Whole Spots, for 760, read 762.

Longitude, for 212°"7, read 211°°7. ’

No. of Group, insert 1204.

Area of Umbra, for 24, read 11,

Area of Whole Spot, for 191, read 86,

Total Ares of Umbrz, for 410, read 397. .

Total Area of Whole Spots, for 3258, read 3153, -~

REsuwLrs,

GREENWICH OBSERVATIONS, 1883—continued.

PAGE, COL. LINE,

14

128 2
: 39

1874-1885.

Area of Whole Spot, for 114, read 11.

Total Area of Whole Spots, for 2022, read 191g.

MEAN AREAS OF UMBRE, WHOLE SPOTS, AND FACUL®E, FOR EACH
ROTATION oF THE SUN FroM 1882 DECEMBER 23 TO 1884
JANUARY 8, AND FOR THE YEAR 1883, -Page 125,

Mea¥ HELIOGRAPHIC LATITUDE OF THE SPOTS UPON THE SUNS
Disc ¥oR EACH ROTATION OF THE SUN, ¥rRoM 1882 DECEM-
BER 23, TO 1884 JANUARY 8, AND FOR THE YEAR 1883,

Page 126.

These two Sections are superseded by the Tables on pages,314-321
of the present Volume.

GREENWICH OBSERVATIONS, 1884,

MEASURES OF POSITIONS AND AREAS OF SPoTs AND FacuLam,

4 1 30
37
2 5
53 Tootnote,
54 1 810
21
25
58 1 6
2 33
59 1 4
62 H 4
16
72 1 6-19
39
2 2
7% 1 5
. 7
24
28
76 2 33
41
77 1
2
82 27
2 1o
97 2 3
. 17
100 2 26
. © 33
102 2. 2

Area of Umbra, for xo, read o.

Total Area of Umbre, for 63, read 53. -

Longitude, for 1409, read 137°°9.

Group 1293, for Feb, 22-27, read Feb. 21-27.

No. of Group, for 1298, read 1299.

Avea of Facule, for 7986¢c, read 799¢c. )

Total Area of Facule, for 10244, read 3057.

Total Area of Whole Spots, for 1759, read 1758,

Area of Umbra, for 2, read o.

Total Area of Umbre, for 233, read 231,

Area of Umbra, for 20, read 1o.

Tatal Area of Umbre, for 181, read 171.

No. of Group. Lower all these numbers for May
29 two lines each. ’

}Mean Solar Time, for 1487653, read 150°659,

Area of Umbra, for 5, read 10,

Total Area of Umbre, for 52, read 57.

Area of Umbra, jor 1o, read 13,

Total Area of Umbre, for 54, read 57.

Area of Whole Spot, for g, read 1,

Total Area of Whole Spots, for 555, réad 547.

3;’: }Mqan Solar Time, for 199709, read A_xgg'gog.

Longitude, for 224°9, read 2250, .
Latitude, for —7°°1, read —7°0."

Longitude, for 222%0, read 22272,

Area of Whole Spot, for 194, read 225.

Total Area of Whole Spots, for 679, read 710,
Area of Umbra, for 37, read 4. o

Total Area of Umbre, for 162, read 129,
Mean Solar Time, for 346148, read 346748,




GREEﬁ’WICH OBSERVATIONS, 1884—cbntinued.

-LINE,

5 Total Area of Umbre, for 69, read 70,

12 Longitude, for 218°°4, read 215°'5.
Latitude, for —12°7, read —12°*g,

AGE, COL.

MEAN AREAS OF Umsrz, WHOLE SPOTS AND FACULE FOR EACH
S8YNODIC ROTATION OF THE SUN, FROM 1873 JULY 28.
Pages 106 to 108.

Meaw HELIOGRATHIC LATITUDE OF THE SPOTS UPON THE SUN'S
Disc, FOR EACH SYNODIC ROTATION OF THE SUN FROM 1874
APRIL 27 TO 1884 DECEMBER 30. Pages 109 to 111,

. Mzax Arras or Uvsr®, WHOLE SroTs AND FACULE, FOR
s EACH YEAR FROM 1873 To 1884, Page 772.

" MeaN HELIOGRAPHIC LATITUDE OF SPOTS UPON THE SUNS Disc,
FOR EACH YEAR FROM 1874 TO 1884. Page 112,

These four Sections are superseded by the corresponding Tables on
- pages 314~321 of the present Volame,

GREENWICH OBSERVATIONS, 1885.
MEASURES OF POSITIONS AND AREAS OF SPOTS AND FACULZ.

8 2 14
15
17
26

Area for Facule, jfor 14, read 141,
Area for Facule, for 68, read 677,

Total Area of Facule, for 1245, read 1981,
Area of Whole Spot, for g, read 19,

28 Total Area of Whaole Spots, for 57, read 67.

35 Longitude, for 169°3, read 169°°6.

9 Longitude, for 248°'6, read 248°°7.

" 10 Longitude, for 246°"1, 7ead 246°2.

11 Longitude, for 244°1, read 246°-2.

1 10 Area of Whole Spot, for g2, read g,
) 21 Total Area of Whole Spots, for 1332, read 1197,

H 18 Area of Umbra, for 6, read 1.

35 Total Area of Umbrae, Jor 190, read 185,

2 18 Total Area of Whole Spots, for 1386, read 1378,
-+ 35 Total Area of Whole Spots, for 1150, read 11 58.
12 Area of Whole Spot, for 96, read 10,
15 Total Area of Whole Spots, for 2012, read 1926,
7 Distance, for o'935, read g'931.
11 Distance, for 0841, read 0836,
12 Distance, for 0833, read o°828.
2 Longitude, for 2444, read 243°'6.
3 Longitude, for 240°5, read 239°7.
4 Longitude, for 235%7, read 236° 4a

3 1

LY

GREENWICH OBSERVATIONS, 1385—continued. -

PAGE, COL. LINE. .
52 2 5 Longitude, for 222°3, read 221°'5.
54 2 17-22 Group 1639, increase all longitudes by o°
56 . 2 18 Area of Whole Spot, for 2, read 3.
' 27 Total Area of Whole Spots, for 762, read 763.
2 3o-31 Imsert between lines 30 and 31, the following +—
; 1651 | o707 ’258?5 2810 | —11'1| o 2
1651 | 0691 | 2597 | 279'8 | —r02| © 4
. 4o Group 1649, dele the entire line.
Footnote.  Group 1649, for April 26-28, read April 26-27,
Footnote,  Group 1649, dele and 28.
Footnote.  Group 1651, dele, It is not seen on April 28, ‘
57 I 17 Total Area of Whole Spots, for 941, 7ead g40. -
58 ; 32 }Greenwich Civil Time, for 124°159, read 124279,
69 2 20 Area of Umbra, for o, read 2.
60 1 8 Total Area of Umbre, for 122, read 124.
61 2 33 Area of Whole Spot, jor 69, read 7. o
‘62 1 10 Total Area of Whole Spots, for 1754, read 1692.
30 Area of Umbra, for 32, read 21.
35 Total Area of Umbre, for 219, read 208, A
68 2 16 Area of Umbra, for 2, read o. :
23 Total Area of Umbrs, for 6o, read 67. ,
64 H 4 Total Area of Whole Spots, for 389, read 78g. )
65 2 33 Latitude, for —11°7, read —1°7. ‘
69 2 38 Longitude, jor 201°'1, read 202°1. !
: Footnote. Group 1708, for June 20, read June 19~2o, !
76 2 19-21  No. of Group, for 1723, read 1723*.
25 Area of Umbra, for 19, read 2.
32 Total Area of Umbre, for 206, read 189,
75 Footnote. Imserf Group 1723 July 17. Thres very small
spots.
76 1 9 Area of Umbra, for 1, read o.
24 Total Area of Umbre, for 357, read 356. '
80 2 11 Total Area of Umbre, for rog, read 112, :
81 13-4 Imsert between lines 3 and 4 the following :— :
l 1738 | 0364 x91?9 z78?3 I —-!Z‘z o 4 !
81 X 13 Total Area of Whole Spots, for 763, read 767. ,
82 H 7 Area of Umbra, for 2, read o, :
19 Total Area of Umbre, for 96, read 94.
88 2 21~22 Insert between lines 21 and 22 the following tw
} 1756%| o804 87?z 7?8 + 66} o 24 :
8 2 25 Total Area of Whole Spots, for 933, read 957.
Footnote.  Insert Group 1756* Aug. 28. A small spot.
84 2 2 No. of Group, for 1759, read 1757,
8 2 2 Greenwich Civil Time, for 285°331, read 282 15X,
98 1 17 Longitude, for 281°°o, read 280°'1,
00 - 2 6}-I‘To. of Group, for 1813, read 1813*. .
Footnote.  Jusert Group 1813*. Dec. 2t. Two very sma.ll spots




GREENWICH OBSERVATIONS, 1885—continued,

PAGE, COL, LINE. .
102 I s Area of Whole Spot, for 30, read x6
11 Total Area of Whole Spots, for 313, read go1.

Photographs representing five days in 1885 have been obtained from

the Royal Alfred Observatory, Mauritius, further supplementing the

" measures published in the Greemwich Observations for 1885, The
results of the measures of these five photographs follow, These results
have been used in the formation of the Ledgers in the present Volume.

188s. ° ° °
212°414 [M, H 0'964 | 247°9 | 1346 | J-22°8 29
0°933 | 28475 | 1287 | 157 108
0°9o3 | 296°1 | 123°5 | 4-26°1 189
0*8g1 | 252°0| 119’4 | —13°0 344
1735 | 0°886 | 250°5 | 118°5 | —14'2] © 8
1732 | 6733 | 2481 { 1030 | —11'6 | 10 49
. |1733@) 07445 | 165771 5275 | —19°5] 7 40
M. 1733 | 0486 [ 1667 52°3|—22'2| © 9
1733b | 0497 | 160°0 | 487 | —21'8) 33 202
1733 |0'474 | 1567 4781 —19'8] © 3
1733 |0'529 | 15979 | 478 | —23'8| o 5
1733 | ©0°544 | 160'0| 4774 |—24"7| © 4
1733 |0°524 | 156°8 | 46°3 | =228 11 55
0°927 | 109°5 | 35473 | —15°5 275
Aug Centre (592)(+ 6 c’) (61) | (375)| (922)
233°499 M, M 0°939 | 2550 | 208°0 | =11°§ 160
M 1750 | 0768 [ 272'8 | 1909 |- 6'6| o© 2 67¢
* 1748 | 0624 {2366 | 172°9 | —14°2| 37 224
Aug, 22 Centre (1405 770)(37) | (226)| (227)
234211 |SP,M 0°986 | 252°1 | 2086 | —16°2 39
: 0'853 | 25170 186°5 | —12'1 107
1750 |0'882 | 274'1{193°3) 4 70| 8 19
1750 |0'8631273'2| 19170 4 64| 2 17
1750 | 0845 |273°4| 1890} 4 67| 2 24 }3°80
1748 | 0766 2424|1758 —157| © 1
1748 | 0729 | 244’0 173°3 | —13°4 | 37 | 203 | F139¢
M 1748 |o°718 {24178 | 1718 | —14°5| © 1
. 17540 | 0'963 | 103°9 | 589 | —11°3| 35 | 187 -
1754 | 0983 102°6| 53'6|—~11'0| © 59 | 516
' 1754 {0985 | 1006| 526 — 9'1| o 34
-y o'895| 1076 70°5 | =123 371,
- |Aug. 23 Centre| (rzr)(4- 7 I) (84) | (545)| (1480}
238°509 |HE,P 0'837 | 237°1 | 123 b | =22°5 52
i 1755 |©°710| 24179 | X14°4 | ~—14°1} § 32
1755 | ©'694 | 240°2 | 112°6 | —14'6| © 4
1755 | 0672|2374 | 110°1 | —15'4 | II 45
175401 0°414 | 139°5 | §8°4 | —1r'¢| 17 | 203
: 1754 |©°449 | ¥30°8| 542 | —10°3| © i4
M - 1754 |o°451|118'0] 50'8 |~ 571 8 31
1756 | 0832 | 100°9} 19'4{— 50| o 24
. 1756 |o'860 | 102°0| 16°7|— 65| o 19
: 1756 10'8821 98°3| 13°5|— 39| o 12 | 193¢
1756 |o'8g1| 99°3) T12°5|— 50} © 79
1756 [ogog| g9'o| 10°2|— 5°1| I3 78
B 1756% {o'gr2 | 86°5]. 8214 61| o 37 99¢
Ang, 27 Centre (74'3Y(+ 7°2); (54) | (578)| (344)

PHOTO-HELIOGRAPHIG RE ULTS,

e

GREENWICH OBSERVATIONS 1885—continued,

1883, ° ° °
242'210 {H,SP 0'854 | 289°1 | 844|201
0818 | 270°1 | 80°3| 4 472
0°970 | 2486 7272 | —11°4 |
1754 | 0628 | 242°4 | 59°8 [ —1170| 12 88
1754 |0'580(243'6 | 5770 |~ 88| 4 13
1754 |o0°582 [2410| 56'8 | —10"2} © 16
1754 |o0'612{235°g| 56'7 1 —13'9) o. 5
1754 | 0581|2385 5576 | —11q| 14 47
1754 |©'557 |241°9 | 55°1— 8'9| 20 54
1754 |©0594 12335 | 548} 144 © 4
{1754 |o°gbx 2377 [ 542 | —1iI't| o 7
M, 1758 |0'450239°9| 48'4|— 64| 1 4
1758 |o'q00 |232°9| 44°1|— 71| 4 23
1756 |o'216|168'¢| 22°9 1 — 5’0} 25 127
1756 |©0'229 3606 | 2170 | — 52| 3 19
1756 |o0231 {1518 19°1|— 46| I 9
1756 | 0268 | 1406 | 156 | — 48] 11 108
1756 |0°326 | 128'7| 1077 | — 47 13 63
1757 |0°688 | 80'7 3417 4116 45 238 }2 ¢
1757 |o714| 8373|3306 [+ 98| 28 | 253 |f*5¢
0'822 | 102°6 | 3318 | — 60| " 126
0834 | 77°4| 3262|145 .1 116
: 0'939 | 104°1 | 317'7 | —10°6 162
Aug, 31 Centre (25°4) [(-+ 7°2)i(x82) | (1080)|(x205)

MEAN AREAS OF UMBRE, WHOLE SpoTs, AND FACULE FOR FACH
ROTATION OF THE SUN, FroM 1884 DECEMBER 31 TO 188§
DECEMBER 20, AND FOR THE YEAR 1885, Page 103.

Meax HELIOGRAPHIC LATITUDE OF TEE SPOTS TUPON THE SUN'S
Disc ForR EACHE ROTATION OF THE SUN, FROM 1834
DECEMBER 31 TO 1885 DECEMBER 20, AND FOR THE YEAR
1885, Page 104 i

These two Sections are superseded by the corresponding Tables on
pages 314-321 in the present Volume.

GREENWICH OBSERVATIONS, 1888,

Torar ProsecTep AREAs oF UmsRz, WHOLE Srots, AND Facurm
¥OR EACH DAY, AND MEAN PROJECTED AREAS FOR EACH
ROTATION OF THE SUN, AND FOR EACH YEAR FROM 1882 10
1883. Pages 59 to 68.

This Section‘is superseded by the correspondmg Tables on pages
305~ 311 in the present Volume,




M PAGE. COL.

MzAsuREs OF PosiTioNs AND AREAS OF SuN Spors AND FAcunz
OX PHOTOGRBAPHS TAKEN AT GREENWICOH, DEERA DON,
AND MFELBOURNE,
LoNGiTUDES AND LATITUDES, 1878-1881.

WITH THE DEDUCED HELIOGRAPHIC

LINE.
- 5 1 31 Mean Solar Time, for Feb. 26, read Feb. 26*,
2 6-8 The second photograph on March 5 has not been
) used for the Ledger in the present Volume.
6 2 15 Mean Solar Time, for June 4, read 153936,
Area of Facule, insert 530s,
After Line 15 :—
Mean Solar Time, 4nsert June 4.
Total Area of Umbrz, dnsert (9).
- Total Area of Whole Spots, insert (52).
- Total Area of Facule, insert (530).
7 1 4 Latitude, for 4128, read +-12°7.
) 8 2 8 Latitude, for 4101, read 4-10>0.
9 2 16 Total Area of Facule, for 138, read 128
12 2 44 Area of Umbra, for 6, read o.
131 5 Longitude, for 267°°s, 7ead 267°1.
6 Longitude, for 264°5, read 267°'1.
25 Longitude, for 266°5, read 266°1.
B 40 Longitude, for 24°7, read 227,
2 3 Longitude, for 22°'7, read 22°2.
14 2 35 Total Area of Umbre, for 122, read 112,
15 2 22-23 The photograph on Jan. 29 has not been used for
i the Ledger, or for the computation of Projected
Areas in the present Volume,
24 Mean Solar Time, for 29136, read 29 036
3o Latitude, for —15°'6, read —15°5.
31 Latitude, for +19°‘2., read +-19™3.
16 2 36 Total Area of Whole Spots, for 544, read 644.
40 Latitude, for 4-28°2, read 283,
17 2 3233
37—38}No. of Group, for 312, read 312%,
45-46
18 1 38 Total Area of Umbre, for 40, read 50
) 41 Latitude, for 4-19°'7, read +19>6.
19 1 27 Latitude, for —20%3, read 4-20>3.
N 2 30 No, of Group,for 317, read 317%,
.20 1 11 Position Angle, for 301°6, read gor’1,

Longitude, for 201°*g, read 201°2.
36 Distance, for 0'859, read 0'864.
Longitude, for 174>4, read 174°°9.
Latitude, for 4191, read -419°'5.
37 Distance, for 0859, read 0854,
Lorngitude, for 1744, read 174"
Latitude, for 19°+0, read +4-18°-6.

| PAGE.
. 20

21

22 -

23

24 -

25

26

27

28
29

30

31

1

SR M e

2
X
2

41

42

I0
30
3x
32
13
43
45
14
26
15
30

3t
49
37

50

49
35
40

Between lines.

26 and 27

31

41 Distance, for 0'867, read 0§72,

2

45 Total Area of Umbre, tnsert (127). - o

PUBLICATIONS OF THE SOLAR PHYSICS COMMITTEL

COL. LINE.

Longitude, for 174>8, read 175%3. .-
Latitude, for J-18%9, read “+-19%0.
Distance, for 0'867, read 0862,
Longitude, for 174°°8, read 174°3.
Latitude, for 4190, read 183,
Position Angle, for 244°°6, read 244°*4.
Distance, for 0*394, read o'398.

No. of Group, for 322, read 320,

Area of Umbra, for 11, read 1.
Longitude, for 876, read 87°7.

Total Area of Facule, for 506, read 706,
Position Angle, insert 60°°s. .
Longitude, for 153°3, read 153°5.
Position Angle, insert 55°2.

Longitude, for 156°"g, read 157°"0.
Distance, for 0°388, read o*407.

Position Angle, for 349°8, read 4°6.
Longitude, for go°*o, read 83°*.
Latitude, for - 22°4, read - 23°°8.
Area of Whole Spot, jor 19, read 14.
Total Area of Whole Spots, for 77, read 72.
Total Area of Whole Spots, for 147, read 113.
Total Area of Umbre, énsert (150).
Total Area of Whole Spots, insert (619).
Total Area of Facule, insert (1271).
Position Angle, insert 122°°5.

Position Angle, insert 69°°3.

Total Area of Umbre, for 190, read 196,
No. of Group, for 333, read 333",

- No. of Group, for 333, read 333

)

Area of Faculwe, insert 340f.

Area of Facule, insert 1gzc.

Latitude, for — 36°°2, read — 360,

No. of Group, for 333, read 333*.

Area of Facule, insert 722¢.

Area of Faculez, insert 386¢.

Total Area of Umbrz, for g6, read 86.

Total Area of Whole Spots, for 509, read 60g.
Total Area of Facule, nsert (505).
Area of Faculw, insert 6357,
Latitude, for 13°-9, read 18°.
Total Area of Whole Spots, for 1625, read 1004.
Total Area of Whole Spots, for 197, Tead 199, - -
Distance, Znsert og82.

Position Angle, insert 109°-8.

Ares, insert 319.

N

Total Area of Whole Spots, insert (605).
Total Area of Facule, insert (1067)




o-HEL10GRAPHIC, RESULTS, 1874-1885.

* Position Angle, for 2066, read 206°'
8 TLongituds, for 23776, read 23777+
3 1:- 44 Position Angle, for 237°°6, read 237 7.
! 8 Distance, for 0°673, read 0675,
34 1 20 Position Angle, for 113%3, read 113°°8.
30 Longitude, for 91°4, read 91°°'6.
19 No. of Group, for 360, read 361,
24 Position Angle, for 288°9, read 289%9.
16 - Latitude, for — 19°'z, read 20° 2.
45 Area of Facul®, dele 49:
46 Total Area of Facule, for 49, read o.
49 Total Area of Faculw, for 2618, read 2718,
2 26 Area of Facule, tnsert 117.
. 45 No, of Group, for 373, read 373%
37 1 8 No. of Group, for 373, read 373
33 No. of Group, for 380, read 380%.
Position Angle, for 67°g, read 67°°8.

No. of Group, for 380, read 3801

42 ,
48~ No. of Group, for 380, read 380,
:’; % No. of Group, for 380, read 380%,

70
23
24
25
26

2
32 \ No. of Group, for 380, read 3807
33 ’
34
35
44
45
47
38 X 10
’ :; I?—N’o. of Group, for 380 , read 380t.
28) 3
49 Total Area of Umbrs, inseré (139).
49 Total Area of Whole Spots, insert (574)-
49 Total Area of Facule, insert (1090).
39 X 51 Total Area of Umbre, for 22, read 26.
51 Total Area of Whole Spots, for 91, read 81.
40 . 1 17 Distance, for o916, read 0°915.
. 44 Total Area of Umbre, insert (257).
Total Area of Whole Spots, tnsert (1120).
Total Area of Facule, insert (2594).
40 2 5 Distance, for 0*989, read 0°939.
c.. 4% 2 44 Area of Faculs, insert 344¢
I
X

42 8 Position Angle, insert 62°3.

43 8 Mean Solar Time, for Dec. 30, read Dec. 30%
‘ ) Total Area of Whole Spots, for 560, read 494.
44 1 Distance, nsert o*gr8.
Between lines }Posmon Angle, insert 108°°8.
i g6and 37 Area of Facule, insert 286, .

. - 31 Total Area of Whole Spots, for 738, read 753.

26 _Total Area of Whole Spots, for 1443, read 1439.
11 Total Area of Facule, for 1902, read 1922. -
30 Total Area of Umbre, for 243, read 253.
17 . Position Angle, insert 73%0. s

17 Total Area of Facule, for 7264, read 696

PAGE. COL.
‘47

48

49

50

51
52
53

54

55

57

59

63

64

65
66

67

I
2

O N oM

»

L I ]

33
S 1]
44
45

22

41
42
50
[
15
30
3
51)
7

LINE,

Total Area of Whole Spots, for 508, read, §1

Total Area of Umbra, for 194, Tead 204. ..

Total Area of Facule, for 2418, read 2218.

Mean Solar Time, insert 54°923.

Position Angle bas been omitted, and cnnnot now o
be supplied.

Latitude, for 4-18°5, read —18°'5.

Tatitude, for —19°'7, read 4-19°7.

Area of Umbre, for 5, read 9.

Distance, for 0°779,.760d o* 979

No. of Group, for 434, read 4337

Mean Solar Time, for 74695, read 74 §65.

Area of Facule, insert 586f.

9 t No, of Group, jor 441 read 441*.

15
16
‘22
44
13
14
3
47
36
27
24
25
43

39

46

11

14
14-19
29

40

7

30
37

47
18

14
15
25

47
18

22
23
30
18
27
40

Area of Facule, for 118, read 108,
Area of Facule, insert 262¢.

Area of Facule, insert 445mp.
Latitade, for 4-23°'1, read 4-23o.
Total Area of Whole Spots, for 546, read 7735.
No. of Group, for 465, read 465

Mean Solar Time, for May 4, read May 4*.
Mean Solar Time, for May 8, read May 8%..
Area of Facule, for 227, read 277.

Mean Solar Time, for May 10, read May 1o*
Total Area of Umbre, for 77,.7ead 87.

Area of Facule, for 413, read 423.

Longitude, for 207°°0, read 206°'8,

Area of Facule, tnsert 4970,

Area of Facule, for 1213, read 12131,
Dimsnish all longitudes on May 21 by 10
Total Area of Umbre, for 66, read 68,

Total Area of Facule, for 560, read 1316,
Total Area of Umbre, for 164, read 128.
Total Area of Whole Spots, for 725, read 718.
Total Area of Facule, for 3252, read 4314,
Area of Whole Spot, for 7o, read 75.

Total Area of Whole Spots, for 1396, read 1401,
Position Angle, insert 201°°8.

Position Angle, insert 120°'0,

Position Angle, for 65°*3, read 65°c.

Total Area of Facule, for 4929, read 5129.
Total Area of Umbre, for 93, read 95.
Position Angle, nsert 74°°8.

Position Angle, insert 140°°7.

Area of Facuke, insert 849p.

Area of Facule, for 255, read 270,

Position Angle, for 72°7, Tead 72°4.

Area of Facule, dnsert x133sp.

Area of Facule, insert 57271

Area of Facule, insert 188p.

Area of Facule, for 316, read 326,
Area of Facul®, insert 260.

Position Angle, for 53°-0, read 54.°'o

Area of Facule, insert 585c.




PAGE. COL. LINE, Ly .
67 X 48 Position Angle, for 60°1, read 60
68 2 26 Area of Facule, insert 7472 ...
) 27 Area of Facule, insert 116°5,
69 1 16  Area of Umbra, for 24, read 22.0 et

: 2 21 Total Area of Whole Spots, for 655, read 685,

31 Total Area of Whols Spots, for 886, read 916. -

: : 53
v 71 T 28

Total Area of Umbre, for 210, read 209.
-2 23 Distance, for 07936, read 0'g66. )
72 2 38 Longitude, for 2516, read 251°°0-
.73 1 19-29 The Indian photograph for Nov.
- Groups 6or and 603, which are seen on the
Greenwich photograph for that date. The
. Greenwich measures for those two groups have
. therefore been adopted in the formation of the
Ledgers in the present volume ; increasing the
. Total Area for Whole Spots in line 29, Srom

1105 fo 1117, '

75 H 23 Total Area of Umbrz, for 191, read 201

Mean Solar Time, for Oct. 12, read Oct, 12%. ol

16 does not show |

RECORD OF ABSENCE OF SPOTS

PAGE,

28
29
31
32
36

37
After 37

IV

IN TEE Yrars 1378-182;.

1878 March, insert 91 Lo - .

" 1879 March, insert 6L Lo ) )

1879 May, for 17 I, read 17.

1879 November, insert 6.

1880 February; insert-14.Me.

1880 Februazy, for-16 I, reod 16 Me.
1880 March, jor 23 I, read 23.
1880 April, for 22 L, read 22 Me.

1880 June, insert 14 Me.

1880 July, snsert 17 Me.

1881 January, insert 15 L

1881 August, insert 14 1, and 16 L
Ingert October 31 1. - -




XXl

Proro-HELto6RAPHIC RESULTS, 1874-1885.

PHOTO-HELIOGRAPHIC RESULTS, 1874-1885.

MEASURES OF POSITIONS AND AREA OF SUN SpoTs AND FACULE
ON PHOTOGRAPHS TAKEN IN THE YEARS, 1874~1877.

Photographs taken on the following additional dates show neither
Spots nor Facule :—

1874, April 20, 21, 22, 23.
June 8, o,
October 26, 27, 29.
December 3.

1875, January 28,
February 13, 16,

1876, March 3.
September 12, 20,
November 24, 27, 30.
December 1, 2, 7, 12, 14.

1877, May 3o0.
June 12, 17, 18, 19, 20, 21, 22.
July 6, 7, 13, 24, 235, 26, 29.
August g, 12, 16, 17, 18, 20, 21,
September 22,
October 2, 3, 8, g, 11, 12, 135, 16, 18, 20.
November zo,
December 28,

PAGE, COL, LINE,
-3 2 28 Groupgb. Delethe entire line,
29 Total Area of Whole Spots, for §88, read 541,
Footnote Group 96, for June 25-July 4, read Jume 27—
July 4.
8 1 13 Area of Facule, insert 662p, *
19 Total Area of Faculwm, for 4398, read 5360,
2 8 Area of Facule, insert 1702p.
10 Total Area of Faculw, for o, read r7oz.
12 2 24 Longitude, for 316°'3, read 320°+.
13 2 24 No. of Group, for 150%, read 150,
14 H 23 Position Angle, for 250°*9, read 257°3,
Longitude, for 9°'s, read ¢°g.
Latitude, for ~~19°'3, read —14°'3.
15 2 4 Greenwich Civil Time, insert H,
¥7 2 16 For No Spots or Facul, read No photograph.
9 2z 23 For No Spots or Facule, read No photograph.
21 1 22 Greenwich Civil Time, for Sept. 23, read Sept. 22.
23z 28 For No Spots or Facule, read No photograph.

PAGE. COL. LINE.

28 x 19
2 18

30 2 14
4 2 22
35 2 29
40  Footnote
45 12
2 4

7

8

10

11

No. of Group, dele 201,
No. of Group, dele 208,
For No Spots or Facule, read No photograph,

For No Spots or Faculz, read No photograph.

For No Spots or Facule, read No photograph.

Group 246, 4nserf Another distant companion is
seen on May 17.

Area of Faculw, for 644, read 464.

Greenwich Civil Time, for Dec, 7, read Dec. 8.

" Greenwich Civil Time, for Dec. 11, read Dec. 14.

Greenwich Civil Time, for Dec. 14, read Dec. 17.
Greenwich Civil Time, for Dec. 15, read Dec, 18.
Greenwich Civil Time, for Dee, 17, read Dec. 26.

Lrperrs oF AREAS AND PosITIONS oF GroU®s oF SUN SPOTS FOR
THE YEARS 1878-1881.

PAGE. GROUP. DATH.

89 317 Apr. 8 Longitude, for 174°°6, read 174°%,
Latitude, for 4-19°"0, read -18°°8.
Means  Longitude, for 173°'79, read 173° 80,
Latitude, for +-18°30, read 4-18°-28.
96 368 Oct. 4 Projected Area of Whole Spot, for 12, read
122,
114 487 June 9 Projected Area of Whole Spot, for 775, read
175,
120 528 Aug.2 Area of Whole Spot, for 511, read 1.
Means Mean Area of Whole Spot, for 274, read 228,
126 576 Oct. 4 Projected Area of Umbra, for 4o, read 37.

Area of Umbra, for 24, read 22.

Page 85, Group 296, substitute the following :—

Group 296,
One small spot, not seen on November 26.

d . o o o
Nov.25'554 | G 3 15 51 23| 27°1| =122 |—70%

26 Ma o o o O e

27 . {Nophojtograph| ... | ... e
28547 17 39 | IX | 25| 22°5|==13°3 (=361
29174 | Ma o 26 o 15| 22°|~x3'3|—27'8

Means ... . ‘ ‘ l 4 ( 16 | 2403 |[=12°93| ...




Page 39, Group 3!6A, substetute the following :—
Group 316A.

A few spots, mostly small, in a stream inclined at a considerable

PAGE, GROUP, DATE.

angle to the equator. "The group is not seen on March 28.
1880.q4 o o o
Mar.27°217 | 1 9 33 5] 18 287'1|~—308 |+ 49

28 o ° o ol .. -

: 29175 | I | 31 138 |20 | 87 [288°8|—292 [}325
00312 | I | 30 146 | 24 | 114 | 288°9 | —28°9 [447°5
q1'303 | I | 16 84 | 16| 84 |2873|—28'71+580

Means 13 | 61 |283'03—29'40! ..

Long1tude from Central Mendmn, fbr

Pages 93 and 94, Group 349, substitute the following :—
Group 349.

A small spot on August 21, not seen on August 22. The group has
re-appeared as a pair of small spots by August 23. It is not
seen on August 25, 26 or 27, but has reappeared again by August
28, and has greatly increased in size by August 30 and 31.

d o o °

Aug.2x's03 | G | 17 33 | 19] 36| 712|231 [~63%
R 227261 | I o o o o | .

23208 | I 17 65 | 12| 46| 67°8]-22'2|—44'3

- 247216 | I | 35 122 | 21| 72| 698|227 |=~29
25 o o o o ..
26 o o [ [
27 o o o of ..

28506 | G ° 39 ol 22| 667|-22'0|+}24'6

29236 | I | 43 174 | 27 | 109 | 66 |4218|+335

30285 | I 95 459 | 72 | 348 | 66'8| -}-21°6 |[}-482

31516 | G| 68 469 | 74 | 514 | 660 | 42179 |-+63'7

Sept, 17404 | G | 26 252 | 51| 443 | 657 |-F220|f746]

. 2517 | G o 55 ol 218 | 613|238 4854

Means 21 | 139 | 66781 [+22'34] ...

LEDGERS OF AREAS AND PosITIONS OF GroUPs oF SUN SpoTs
FOR THE YEARS 1882-188;,

PAGE. GROUR,
162 862

DATE.

Oct. 21 Projected Area of Whole Spot, for 557, read
574. ,

Area of Whole Spot, for 322, read 332.

Longitude, for 167°5, read 167°°6.

162 , 862 Oct. 21
) 4-29°1, read F29°2. =
Means. Mean Area of Whole Spot, for 170, read 172. L
i Mean Longitude, for 16855, read 168" 57.
187 1062  June 27 Area of Umbra, for 209, read 228. :
" Area of Whole Spot, for 1227, 'read 1391.
(187 1062 June 27 Latitude, for 4-9°7, read --g°'6.
Means. Mean Ares of Umbra, for 218, read 220.
Mean Area of Whole Spot Jor 1353, read
1366~ T
Mean Latitude, for +Io"‘49, read +lo°‘48
197 113y Oct. 8. Area of Whole Spot, for 142, read 144.
Page 162, Group 859, substitute the following :— '
Groug 859.
Four or five small spots arranged in a straight line.
Oct, 16’191 | o| 981 o 50 193°6 4152 —10'7
177323 | 15 | 132 | 8|67 | 1953 | dusr | o 58
18336 | 34 | 69| 18|37} 1943 +15°0 +182
19309 { 13| 77 | 8146 1047 | 57 | 317
20991 | 8| 75| 656 | 19577 | 156 | 48
217196 | o | 16| o] 1§ 1960 ~+15°2 +3576
Means .. | oo} oo | 7|45 l 19493 | +15°30
Group 859.%
A small spot.
Oct. 22635 | 2 | 24| 4 4 43 193'8 497 l F74%4 ‘
Means oo | ee | e | 4 ] 43| 1938 +9°7 ’ N I

ToTAL PROIEOTED AREAS OF SUN SPoTs AND FACULE FOR
EACH DAY 1IN THE YEARS, 1874-1885.

PAGE, DATE.

290 1874 June ' 25.
295 1877 March 30.
301 1880 June 28,
3II 1885 August 3o,

Area of Whole Spots, for 361, read 278.
For o o o, read No photograph.

Area of Facule, for 1033, read 1580.
Area of Facule, for 285, read 993.




‘ROYAL OBSERVATORY, GREENWICH.

- MEASURES OF POSITIONS AND AREAS

OoF

SUN SPOTS AND FACUL A&

ON

PHOTOGRAPHS

TAKEN

AT GREENWICH, AT HARVARD, AND AT MELBOURNE,

WITH THE DEDUCED

HELIOGRAPHIC LONGITUDES AND LATITUDES.

1874—-1877.

_ Proro-Huntograrsto Rmsvnas, 1874-1877.



2 MEASURES OF POSITIONS AND AREAS OF SUN SPOTS AND FACULE ON PHOTOGRAPHS

Mgrasures of PosirioNs and AREAs of Suw Spors and FacuLsz on PHOTOGRAPHS taken at the ROYvAL OBSERVATORY, GREENWICH, at
Harvarp CoLLEGE OBSERVATORY, CAMBRIDGE, U.S.A., and abt the GOVERNMENT OBSERVATORY, MELBOURNE, in the Years 1874 to 1877.
Nore.—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 19 ob,

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

The lebter H. signifies that the photograph was faken at Harvard ; the letters Me. that the photograph was taken at Melbourne ; 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.

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 =, 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.

& é 'é HELIOGEAPHIC SroTs. Facvnz. I é é HELIOGRAPHIC Spors. FacuLz.
8 - n 5 3 7}
. 5 00% g 8% |3z & 3007 |+ 88 |88 | %
Greenwich 2 £ & g R g & Greenwich g 5 H <0 ] &
Civit § SE | o 25 |32 . Civil 2 SE | s ge | o& s
Time. ,; 83 B =M ., £33 v = 23 & 2. T, 2k
. . g é"‘ i . ’D& Bg‘ g8 ime. . é ém 3 ) ;3& ES we
E 1o | e8| & g s |w”  |w®.| &8 E LS 18| o | 2 | & |2 |s" | &8
g s@ | B% gﬁ g £ | 858 [gs54 g2 g @ | 35 g g g £EQ | £8A g=
= Z = [ 3 3 < < -2 = z a Y 2 e < < <
l ,
1874. ; ° ° ° 1874. ° °
106'485 | sB,B| 82 10'388| 612| 113°3|4 '8 o 113 124°490| 58, 8| 83 |0'660 2532 2956 /—136| 16 133
Apr. 17 Centre (1332)(—53) (o) | (113) (o) 8¢ |o'128) 102°6] 2481 |— 51| 31 277
May Centre (25572)(—3'5) (47) | (410) ()
i
107506 | 7B, B| 82 EO'ZIO 267 114°3 |4+ 56 o 60
Apr. 18 Centrei (119:7)(—52) (o) (60) (0) | 128432 |78, 8| 83 {o797| 2560 295°1 | —132| 21 188
| 85 |0'083| 2456| 247°1 [~ 5° 11 324
. 86 |ogg1| 820| 1715 |+ 65 o 248
116°556| 78, B| 83 0899/ 1017 296-0|—124| o 171 May 6 Centre (242°8)|(=3°4)| (32) | (760) (o)
Apr. 27 Centre (o' 1)(—44)| (o) | (171) (o)
117°574| M, M ‘83 0766 | 102°6| 2970 |—¥2:4| 41 |, 221 126'515| 78,8 | 83 |o9zo| 2565 2952 1—137| 34 188
Apr. 28 Centre (3467 — 43} (41) i (221) (o) 85 10'344| 263°8 | 248'4|— 531 39 264
| 86 [0848| 7911 1715 (4 74| 72 467
118663 | M,M | 83 |0'504| 1058 296'6|—12:6| 33 i 189 87 |ogs3! 962! 1561 |— 69| g3 954
Apr. 29 Centre ! (332'3)l(—4‘2) (33) ; (189) (0) | May 7 Centre (228'5)|(—33)l(238) |(1873) (o)
! '
119'577 | 98, B} 83 0428 112'1| 2963 |—13'0] 40 | 205 127°552 | m, m | 85 |o558| 264'8) 2485 |~ 56 42 258
' 8¢ lo284) 3168 3315 4+ 79| o 24 86 |ooo| 75| 1717|+ 75| 98 | 494
Apr. 30 Centre, (3202)(~4'1) (40) (229) (o) 87 |0859| 958} 1556 |— 66| 39 1075
May 8 Centre (2147)(— 3°2)(179) ((x827) (o)
1205391 M, M | 83 |0249| 1300} 2962 |—130| 32 191
: 84 10455] 29561 3318 4+ 77| o 34 -
85 0893} 921| 24474 |— 37| o 42 128497 | 5B, B! 85 0721 26579| 2483 — 5T} 35 233
May 1 Centre (307°5)(—40) (32) | (267) (o) 86 ‘o0'437| 709| 1716 -4 74| 64 378
| 87 |o735| 967 1551|— 70l 130 852
. . 88 0787 | 2993 | 249°1 |420°% o 68
121499 | 3B, B| 83 |0'167| 1873 296'0—13°3| 45 178 May ¢ | Centre (202'3)(— 3'1)|(229) (1531) (0)
84 |o622| 2881 331°3|+ 80 ) 29 :
85 0777| 91'9| 243°9|— 39| 11 | 132 ,
May 2 Centre (294:8)(—39) (56) | (339) (©)
130'526| 58, B 85 |0°958| 265'4| 2487 |— 52 o 100 1149/
‘ 86 |o'180| 154 172°7|4 7°1 4 196
123'571 | 38, B} 83 |0500| 2486 2959 |—137| 25§ 164 87 |o0'330]| 104'0| 156'7 |— 72 ©52 427
85 10330| 93'8| 2482 — 47| 28 314 ! 88 |o0'gs53| 2941 | 244'8|4219] o 44
May 4 Centre (267°4)(—3°6)| (53) | (478) (0) {May 11 | Centre (175°4)|(—2"9)} (56) | (767)| (1149)
Group 82, April 17-18. Single spot, which breaks up into two on April 18.
Group 83, April 27-May 7. Single spot.
Group 84, April 30-May 2. Small scattered group.
Group 85, May r—11. & large spot, with several small ones near it.
Group 86, May 6-11. Two large spots.
Group 87, May 7-18. A large group of many spots. .
Group 88, May g-11. A group of three small spots, widely separated.






