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INTRODUCTION.

THE daily routine work of the year in meteorology, astro-
nomy, and terrestrial magnetism includes all that was
carried on in preceding years, and in addition an agricul-
tural report is now sent weekly to the Meteorological Office
of the Board of Trade.

The meteorological phenomena, which occur only occa-
sionally, have, in this year’s report, been collected together
in a single form, instead of being scattered in remarks
throughout the separate months.

It has been found necessary to reprint all the Rainfall
observations of the last thirty years, in order to make
the series complete and uniform. Every figure has been
recomputed from the original entries, and the most pro-
bable corrections applied for all changes of gauge or
measure. '

" The reduction of the meteorological observations taken
at Kerguelen Island, in the South Indian Ocean, during
the transit of Venus Expedition, mentioned in the report of
1877, has been completed, and, at the request of the
Council of the Meteorological Office, a discussion of the
Challenger observations, in 1874, and of the Ercbus and
Terror observations, in 1840, has been added, in order to
make the report on the climate of Kerguelen as complete as
Possible. The three series of results, two representing the
Summer, and the third the winter of Kerguelen, have been
forwarded to the Meteorological Office for publication.

The daily magnetic curves, which consist of photo-
8rapic traces of every change in the value of the Declination
and of the Horizontal and Vertical Components of the
Intensity since the year 1868, have been tabulated up to
date, and it is hoped that the complete reduction of this
long series of hourly measures will progress steadily.

A great addition to the astronomical equipment of the

M has lately been made by the purchase of a large



automatic spectroscope. Daily experiments are being made
with this instrument, in order to discover what additions or
alterations will tend to render it more efficient for the
work proposed, which is, in the first place, to keep, as far
as weather permits, a daily record of the number, shape,
and position of the prominences of the chromosphere. The
full description of the instrument will be deferred until the
report of 1879, when a summary of the work done can be
subjoined to the instrumental details.

The object glass of the large equatoreal has returned
from the factory of Messrs. Troughton and Simms, and the
repolishing has much improved the definition.

The barograph, thermograph, electrograph, forwarded to
the Zi-Ka-Wei observatory near Shanghai, arrived at their
destination with most of the mercury tubes broken. These
accidents were most probably due to the transshipment at
Marseilles. A second set of tubes were packed with the
greatest care, and most kindly forwarded by Mr. R. H.
Scott, of the Meteorological Office. These all reached
Zi-Ka-Weli in perfect preservation.

The director of the Manila Observatory spent some
time during this year at Stonyhurst, in order to study the
instruments and methods of observation. He has since
returned to his observatory, and a splendid standard astrono-
mical clock, by Isaac, has just been sent to him, and also 2
transit-theodolite, of Simms. Some magnetic and astro-
nomical instruments had already been sent out to this
distant station by the director of the Stonyhurst Observatory,
and yearly reports of the meteorological observations taken
at the Manila Observatory have been published since 1870-

Before undertaking a series of magnetic and meteoro-
logical observations in connection with the new missions 10
the South of Central Africa, one of the Jesuit missionaries
paid a visit to the observatory of Stonyhurst, and he Was
then supplied with a dip circle of Dover, and a chronometer
from Isaac, which had both been previously tested at the
observatory. S. J. PERRY.




Stonghurst @bservatory,

Lat. 5§3° 50" 40" N. Long. gm. 52s. 68. w. Height of the Barometer above

the sea, 381 ft.

METEOROLOGICAL REPORT.

January, 1878.

Mean for the
Results of Observations taken during the month. last
31 years,

Mean Reading of the Barometer...............ccoecereeens 29666 29°411
Highest »” onthe 3Ist ....ooeen. 30°226 30°004
Lowest ' onthez4th ............ 28990 28°551
Range of Barometer Readings.......ccooooviviiiiinninnens 1'236 1'453
Highest Reading of a Max. Therm. on the 2oth ...... 53°3 518
Lowest Reading of a Min. Therm. on the 31st ......... 23'0 21°'1
Range of Thermometer Readings .....cccccevvvneennnns. 303 30°7
Mean of all the Highest Readings ............c.ccc.e.... 45 425
Mean of all the LOWESt.....vveeeeereeereeeerereereeeereens 342 333
Mean Daily Range ......ocooveemveeeeieeeeeeeenrene, 1073 92
Deduced Monthly Mean (from Mean of Max, and Min.) 392 377
Mean Temperature from dry bulb ..........c...cccovenne. 397 379
Adopted Mean Temperature ......... 39°5 378
Mean Temperature of Evaporation... 382 364
Mean Temperature of Dew Point ... e 365 344
Mean elastic force of Vapour .............c.cccoecrnevess o'z17in| o'201in
Mean weight of Vapour in a cubic foot of air ......... 2°'5gr 2'3gr
Mean additional weight required for saturation......... 0'3gr 0°4gr
Mean degree of Humidity (saturation 1°00) ............ 0°'90 ' 086
Mean weight of a cubic foot of air ...........ceeveeeeernnn 550°7gr 547°0gr
Fall of Rain ... eeeeee oo, 5°'124in 4'296in
Number of days on which Rain fell ...............c..... 21 21°2
Amount of Evaporation ...........eo.erevversseseseenns 0°318in| 0°'813in




No. of days in the month on
which the prevailing wind was

Mean Velocity in miles per hour |14°2|/5°3| o | o |38 [107[139(99

Total No.of miles for each Direction | 681{255| o | o | 272 2563 3991{ 474

The total number of miles registered during the month was 8236.

The max. Velocity of the wind was 37 miles per hour ; direction W.
on the 23rd at 6 p.m. and 9 p.m.

Mean amount of Cloud (an overcast sky being indicated by 10°0) 74
In the month of January, the highest reading of the Barometer
during 31 years, was on the 8th, in 1859, and was 30°310
The lowest ’ ' 15th, 1865 27'939
The highest Temperature vy - gqth, 1877 599
The lowest ' ’s 13th, 1867 9'2
The highest adopted mean temperature of the month, 1875 42’5
The lowest v ’ 1871 320

¥

The Barometer readings for the month were high, and the range small.
The Thermometer was somewhat above the mean of previous years; a5
was also the Rainfall. The prevailing wind was W. by S.
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February, 1878.

Mean for the
Results of Observations taken during the month. last
31 years.

Mean Reading of the Barometer..............cc.cconeene. 29'779 29°499
Highest » on the 2Ist............ 30.180 30°089
Lowest 9 on the 27th............ 29°184 28691
Range of Barometer Readings.......oo.ovuviniiinvinnnens, 0°996 1°308
Highest Reading of a Max. Therm. on the 17th ...... 57°9 51°6
Lowest Reading of 2 Min, Therm, on the 2nd ......... 27°2 227
Range of Thermometer Readings ............c.oceeneen. 307 289
Mean of all the Highest Readings ..... 464 44'x
Mean of all the Lowest.... ... 346 340
Mean Daily RANZE ..vvvvvvveevieeieeecreiveere e eaesienns 118 101
Deduced Monthly Mean (from Mean of Max.and Min,) 40°1 387
Mean Temperature from dry bulb ...........cceeevenn.. 40'8 387
Adopted Mean Temperature ............cevrecreerercens 405 387
Mean Temperature of Evaporation..........c..ocoeerenne 392 368
Mean Temperature of Dew Point .........ccocveereenenns 37°6 350
Mean elastic force of Vapour .......c..cccereveurrecnnn. 0°225in 0'199in
Mean weight of Vapour in a cubic foot of air ......... 2'6gr 2°4gr
Mean additional weight required for saturation ...... o'3gr o°4gr
Mean degree of Humidity (saturation 1°00) ............ 0'90 087
Mean weight of a cubic foot of aif ............ccersveree. 551°6gr 548°5gr
Fall of Rain ........... ettt eeae e e 2°123in 3°695in
Number of days on which Rain fell .............c....... 20 17'8
Amount of Evaporation .....c.cccccceiienininiiiinninnn, 0°440in 0'817in

No. of days in the month on

SW | W | NW

which the prevailing wind was

12 4

I

Mean Velocity in miles per hour | 1.8[770]9%0] o 110

——

67 | 10°7| 2°8

Total No. of miles for each Direction 42 |3361215} o |1846j1939{1024,

67

The total number of miles registered during the month was

5469.

The max. Velocity of the wind was 30 miles per hour; direction S. on

the r7th at 5 p.m. and on the 20th at 4 a.m,
-\ °
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Mean amount of Cloud (an overcast sky being indicated by 10'0)... ~ 84
In the month of February, the highest reading of the Barometer
during 31 years, was on the 11th, in 1849, and was ............... 30452
The lowest ' ' 6th, 1867 ......... 28°208
The highest Temperature ’ 8th, 1877 ......... 583
The lowest ' »s 1st, 1855 ......... 10'1
The highest adopted mean temperature of the month, 1869 ......... 440
The lowest e » 1855 ..oecunn- 286

The Mercury stood high both in Barometer and Thermometer, and the
Rainfall was small. S.W. was the most prevalent wind of the month.
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March, 1878.

Mean for the
Results of Observations taken during the month. last
31 years.

Mean Reading of the Barometer.............cc.cecerernenns 29'453
Highest ’» on the 16th .......... 307067
Lowest s on the 31st............ 28°693
Range of Barometer Readings..........vvveeereeiiiunnnnns 1°374
Highest Reading of a Max. Therm, on the 19th ...... 57°1 56°5
Lowest Reading of a Min. Therm. on the 25th ...... 22°'1 232
Range of Thermometer Readings ..........c.ccceeeenne.. 35'0 333
Mean of all the Highest Readings ........cccceevvevennnne 47°'5 469
Mean of all the LOWeSt .. vt ceveereeiieeiiieeieeeerieenns 32°3 34°5
Mean Daily Range:.......ccovveeeevinveeeiiireriineeeesennne 152 12°4
Deduced Monthly Mean (from Mean of Max, and Min,) 38°9 397
Mean Temperature from dry bulb .........cccceereneeen. 41°3 40°0
Adopted Mean Temperature ............cocevveerene eenee 40°K 39°0
Mean Temperature of Evaporation .......c.......e... 379 380
Mean Temperature of Dew Point ........cccceeereeennns 351 35°S
Mean elastic force of Vapour ............ccveeeeerveenees 0°204in 0°206in
Mean weight of Vapour in a cubic foot of air ... 2°4gr 2'48r
Mean additional weight required for saturation... o°'5gr o°'5gr
Mean degree of Humidity (saturation 1'00) ... ... 083 o085
Mean weight of a cubic foot of @ir ..........e.coeereenenn. 547°58r 546°2gr
Fall Of Rain .vvovvevieeeeee e e eeeeeeeeee e e 2'694in 3'145in
Number of days on which Rain fell ..................... 13 181
Amount of EVAPOTAtion ..........c..c..ceeveererivesvennns 1-328in 1'671in

No. of days in the month on

SW| W |NW

which the prevailing wind was

5/13) 6

Mean Velocity in miles per heur |9'9|83(10'9] o |38

19°4|13°8|10°5

Total No. of miles for each direction | 237|792 |262| o | g0

2332/4298/1512

the 7th at 2 and 5 p.m.
\%

The total number of miles registered during the month was 9523.
The max. Velocity of the wind was 39 miles per hour; direction W.on -
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Mean amount of Cloud (an overcast sky being indicated by 10°0)... 73
In the month of March, the highest reading of the Barometer
during 31 years, was on the 6th, in 1852, and was ............ 30°401
The lowest ’ ’ 31st, 1860......... 28199
The highest Temperature » 25th, 1871 ......... 680
The lowest s ' 4th, 1866......... 14°5
The highest adopted mean temperature of the month, 1871 ......... 40
The lowest » » 1855 ..cuenee 356

Barometer rather high this month, and Thermometer scarcely at all
in excess of the mean value. Rainfall light, and wind W. by S.
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April, 1878.

Mean for the
Results of Observations taken during the month. ast
31 years.
Mean Reading of the Barometer............c..ouuveneenn.. 29°487
Highest s on the 27th............ 29'963
Lowest s on the 1st .. 28766
Range of Barometer Readings ...... ...cocoorcevnnennn. 1°197
Highest Reading of a Max, Therm. on the 29th -...... 649 67'3
Lowest Reading of a Min. Therm. on the 6th ......... 280 288
Range of Thermometer Readings 385
Mean of all the Highest Readings 54°2
Mean of all the Lowest 384
Mean Daily Range ..........ccccovvvereccnnerivncriennnans 191 158
Deduced Monthly Mean (from Mean of Max. and Min.) 457 448
Mean Temperature from dry bulb .........ccccovuvreenns 46°5 449
Adopted Mean Temperature ...........cccveereeeevennnes 46°1 44°9
Mean Temperature of Evaporation ........cocceeeen... 43°3 42°0
Mean Temperature of Dew Point ........ccccccerunne.. 40°1 39'0
Mean elastic force of Vapour ..........ccccevveveeeirinae 0°249in 0°238in
Mean weight of Vapour in a cubic foot of air ......... 2'9gr 2'7gr
Mean additional weight required for saturation ...... o°7gr o'rgr
| Mean degree of Humidity (saturation 1°00) ............ 081 081
Mean weight of a cubic foot of air «e...oveererercennnne. 538°5gr 541°5gr
Fall of Rain ....ooeeivvvniiniiiinnereesiienrieces . 166610 2°399in
Number of days on which Rain fell e I3 153
Amount of Evaporation ............eceeeeeveveeireecueenas 1762 2'674in

No. of days in the month on

SW| W I NW

which the prevailing wind was

—

318 |1

Mean Velocity in miles per hour o |12'7|10°6(14°2| 470

62 11°9( 53

Total No. of miles for each Direction| o 2430{2033| 341 | 97

446 2286) 127

The total number of miles registered during the month was 7760.
The max. Velocity of the wind was 35 miles per hour; direction W. on

the 1st at 2 p.m.
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Mean amount of Cloud (an overcast sky being indicated by 10'0)... ~ 6°1
In the month of April, the highest reading of the Barometer
during 3I years, was on the 22nd, in 1855, and was ......... 30191
The lowest s ’ 20th, 1868 ......... 28358
The highest Temperature . 14th, 1852 ......... 74°1
The lowest ' » 12th, 1862 ......... 247
The highest adopted mean temperature of the month, 1865 ......... 48's
The lowest ) ’ 1841......... 408

Both Barometer and Thermometer differed but slightly from the
means for this month. The Rainfall was very light, and E.N.E. the
prevalent wind.
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May, 1878.
Mean for the }
Results of Observations taken during the month. . ;l:; ..

Mean Reading of the Barometer...........couevviuninnnne 29°312 29°'519
Highest s on the 29th............ 29760 29'939
Lowest ’ on the 23rd............28828 28961
Range of Barometer Readings.......oc.eeereunene. ... 0932 0'978
Highest Reading of a Max. Therm. on the 12th ...... 698 72°'0
Lowest Reading of a Min. Therm. on the 2oth ......... 342 31'4
Range of Thermometer Readings .......c.ecvveerereenns 356 40°6
Mean of all the Highest Readings .......cocoverereeennne 618 597
Mean of all the Lowest.........cc.ueevereerveerenrevenennes 43°'4 42°3
Mean Daily Range .......cccoeeeeieivniieereenniiniennn 18°4 17°4
Deduced Monthly Mean (from Mean of Max. and Min.) 50°9 49°3
Mean Temperature from dry bulb ..........cceeeirenennn, 50°9 49°7
Adopted Mean Temperature ...........ccecevverennnn. 509 49°'5
Mean Temperature of Evaporation ......ceecceeceeenens 482 46°3
Mean Temperature of Dew Point .........c.............. 45°4 430
Mean elastic force of Vapour ..........cevcerirvevenenne. 0304 in 0'278in
Mean weight of Vapour in a cubic foot of air ......... 3'5gr 3°2gr
Mean additional weight required for saturation ...... o'7gr o'ggr
Mean degree of Humidity (saturation 1°00) ............ 082 077
Mean weight of a cubic foot of air ................ .. 53I'3gr 536°7gr
Fall of Rain ..oevcevvevveeeeeeeenn. .. 4'663in 2'483in
Number of days on which Rain fell .. 21 15°3
Amount of Evaporation ..............cceeeereveresveeennn. 3'8o1in 3'610in
No. of days in the month on N|NE| E | SE| S |SW| W INW

which the prevailing wind was ol7lalolals]|s]o
Mean Velocity in miles per hour | o |9'1 [104] o [10°3]12°3|10'0] ©
Total No. of miles for each Direction| o |1 528‘x001 0 |993(2361(1929| O

The total number of miles registered during the month was 7812,

The max. Velocity of the wind was 31 miles per hour; direction S. on
on the 15th at 11 a,m., and S.W. by W. on the 19th at § p.m.
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Mean amount of Cloud (an overcast sky being indicated by 10°0)... 77
In the month of May, the highest reading of the Barometer

during 31 years, was on the 22nd, in 1855, and was ............... 30°124
The lowest ’ »  28th, 1877......... 28559
The highest Temperature o 19th, 1864 ......... 825
The lowest s » 4th, 1855 ... 235
The highest adopted mean temperature of the month, 1848 ......... 551
The lowest s . 1855 ... 450

The Barometer this month was low, and the Thermometer agreed very
closely with the mean. The Rainfall was very considerably above the
average for May, and this was due principally to the heavy showers at the
middle of the month. The wind was S.W. by W.
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June, 1878.

. Mean for the
Results of Observations taken during the month. . 1;:;1_5‘

Mean Reading of the Barometer......cceeeerveeeernvannes 29°490 29°'528
Highest ’s on the 6th & 22nd...29°764 29°900
Lowest . on the 11th............28'842 29°004
Range of Barometer Readings..........ccoeeeervvenrarnsen. 0'922 0'896
Highest Reading of a Max. Therm. on the 27th ...... 87°2 77°1
Lowest Reading of a Min. Therm. on the 5th ......... 40°'0 39°2
Range of Thermometer Readings ..........ceeceverenene 472 379
Mean of all the Highest Readings .........cooeeeerrerene. 679 65°3
Mean of all the LOWESt ....coceevevervevireereeereeesenes 485 481
Mean Daily Range ........c.cceeevviveieceverennennne eees 19°4 17°2
Deduced Monthly Mean (from Mean of Max. and Min.) 564 54'9
Mean Temperature from dry bulb ..........ccceceernnene 565 54'8
Adopted Mean Temperature ........... c.ooeevveensn. e 56°5 549
Mean Temperature of Evaporation....c...c..eeeveevennnes 536 §2°2
Mean Temperature of Déw Point ..........ccceererrnnee 50°9 49°0
Mean elastic force of Vapour ...cececeeeeeveueenenvncnnnnns 0°374in 0°359in
Mean weight of Vapour in a cubic foot of air ......... 4°2gr 39gr
Mean additional weight required for saturation.... o'ogr o'ggr
Mean degree of Humidity (saturation 1°00) ....... .. 082 0°'79
Mean weight of a cubic foot of air ... .. §28°4gr 530°9gr
Fall of Rain ....voueeveeieieereeeveeeeeeeeneseenceeeneoes 3°375in 3'743in
Number of Days on which Rain fell ..........c...e.eee. 15 17°2
AMOUnt of Evaporation ...........ceeeseeveeveeersseenesens 3'355in 3°792in

. SE | s
No. of days in the month on | ¥ |N®| E

SW | W |NW

which the prevailing wind was 37|15 |1

——

3|of|o

Mean Velocity in miles per hour [4°3[5'0(6°1 |84 133

—

13’71 o | O

Total No, of miles for each Direction 308844 (1607(1013/319 /9831 o | ©

W. on the roth at 2 p.m.
—

The total number of miles registered durin‘g the month was 5074.
byThe max, Velocity of the wind was 24 miles per hour ; direction S.W.

B
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Mean amount of Cloud (an overcast sky being indicated by 10'0)... 71
In the month of June, the highest reading of the Barometer
during 31 years, was on the 15th, in 1874, and was ............... 30219
-~ The lowest " ’y 12th, 1862 ......... 28632
The highest Temperature v 27th, 1878 ......... 872
The lowest ,, s 3oth, 1856......... 342
The highest adopted mean temperature of the month, 1858 ......... 590
The lowest ’ , 1856 and 1860 ......... 52°2

During this month the Mean Temperature was somewhat higher than
usual, but the Atmospheric Pressure and the Rainfall differed but little
from their mean value. The Wind was generally from the East.

The temperature recorded on the 27th was the highest shade temperature
ever observed at Stonyhurst in the month of June; the next highest was
that of 84°'6 on the 28th in 1857. Higher readings have however been
observed in July and in August.
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July, 1878.

Mean for the

Results of Observations taken during the month. last
31 years.

Mean Reading of the Barometer.............cccouvuvennne 29'610 29°'515
Highest » on the 3Ist ..c.ovenne 30°092 29888
Lowest . on the 25th............29236 29°009
Range of Barometer Readings................... U 0856 0879
Highest Reading of a Max. Therm. on the 2o0th ...... 85°5 79'1
Lowest Reading of a Min. Therm. on the 3oth......... 44°4 42°'1
Range of Thermometer Readings 41'1 3770
Mean of all the Highest Readings ... e 709 682
Mean of all the LOWESt.......c.eeeereerrrirrierrieineennnnns 53°2 51°1L
Mean Daily Range .....ccocoveeevecviiieieirieeeannnes 177 17°1
Deduced Monthly Mean (from Mean of Max. and Min.) 60°2 578
Mean Temperature from dry bulb 6oo 581
Adopted Mean Temperature ......... 601 580
Mean Temperature of Evaporation 56'8 552
Mean Temperature of Dew Point 539 52°6
Mean elastic force of Vapour ................c.cocovens.. 0°416in 0°397in
Mean weight of Vapour in a cubic foot of air ......... 4°6gr 4°58r
Mean additional weight required for saturation ...... 12gr 1-ogr
Mean degree of Humidity (saturation 100} ............ o080 082
Mean weight of a cubic foot of air ... 527°1gr
Fall of Rain 3'982in
Number of days on which Rain fell .................... 13 17°0
Amount of Evaporation ........ccccoeeiiiiiiiiiinin, 3'630in 4'122in
No. of days in the month on | N EE_‘ ESELS BV Vv

which the prevailing wind was 2 | s ’ slo|of|z2]|15]2
Mean Velocity in miles per hour |48 |66{59| o | o |68 |10'9| 56
Total No. of miles for each Direction 2321794 |705| o | o |32713915|268

The total number of miles registered during the month was 6241.
The max, Velocity of the wind was 29 miles per hour ; direction W.

on the s5th, at 1 p.m,
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_ Mean amount of Cloud (an overcast sky being indicated by 10'0)...  7°3
In the month of July, the highest reading of the Barometer
during 31 years, was on the 24th, in 1868, and was ............... 30°112
The lowest ' ' 15th, 1877 ......... 28°564
The highest Temperature ’ 22nd, 1873 ......... 88-2
The lowest vy ’s Ist, 1857 ......... 360
The highest adopted mean temperature of the month, 1852 ......... 630
The lowest . ' ’ 1851 and 1853 .........  55°5

The Mercury stood high in both Barometer and Thermometer during
the greater part of the month, and the Rainfall was exceedingly small
The wind was West.
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August, 1878.

Mean for the
Results of Observations taken during the month. last
31 years,
Mean Reading of the Barometer .............ccooeeeneen... 29°305 29°489
Highest » on the Ist ....coeev..n 29926 29°890
Lowest ' on the 14th ............ 28848 284955
Range of Barometer Readings.........coceeiiineneinnna. 1078 0°935
Highest Reading of a Max, Therm. on the 2nd ...... 780 77°1
Lowest Reading of a Min. Therm. on the 25th......... 461 41°6
Range of Thermometer Readings ................. recven 31'9 35°S
Mean of all the Highest Readings ................. e 698 67°2
Mean of all the Lowest 527 50°9
Mean Daily Range........c.ccovureenrureiirneesssuensnnnnens 17°1 163
Deduced Monthly Mean (from Mean of Max. and Min.) 596 57°4
Mean Temperature from dry bulb ..........cccceerennnne. 59°5 576
Adopted Mean Temperature .............. ... 596 57°5
Mean Temperature of Evaporation... ... .. 567 548
Mean Temperature of Dew Point ...cce.....ccovveeennnes 542 52°3
Mean elastic force of Vapour ..........cocceevreeeervveernn 0°420in 0°394in
Mean weight of Vapour in a cubic foot of air ......... 4°7gr 4°3gr
Mean additional weight required for saturation......... 1°0gr| 0o'9gr
Mean degree of Humidity (saturation 1°00) ............ 0'83 083
Mean weight of a cubic foot of air ........c.ccoreenieie. 521°4gr 527°1 gr
Fall of Rain ....oooovveeeeieeecie it ceeeeenrenveaee s 7'052in 4°931in
Number of days on which Rain fell ..........ccccevneee. 25 197
Amount of Evaporation .........ccoveiiiiiiiiiiinnnina. 4°295in 3'462 in

. N|NE| E |SE| s |sw| w|nw
No. of days in the month on : '

which the prevailing wind was 1lolal3|6]4 ‘ 3]0

Mean Velocity in miles per hour | 35555181 (10613'9{ 7°5(3'4| ©

Tota]No.ofmilesforeachDirection 132 |1160| 775 | 76111996/ 716 {247 | ©

The total number of miles registered during the month was 5787.

The max, Velocity of the wind was 25 miles per hour; direction S.
on the 12th, at 1 a.m.
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Mean amount of Cloud (an overcast sky being indicated by 10°0)... 81

In the month of August, the highést reading of the Barometer
during 371 years, was on the 2Ist, in 1874, and was ............

The lowest 5 s 31st, 1876
The highest Temperature , s 2nd, 1868
The lowest s s 21st, 1864 & 1869
The highest adopted mean temperature of the month, 1857

The lowest vy s 1848

The Barometer was very low, and the Thermometer higher than usual.
Rain was frequent, and many of the falls very heavy. Much of the wind
came from the South. -
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September, 1878.

; Mean for the
Results of Observations taken during the month. ast
31 years.

Mean Reading of the Barometer..........c.coeeevvernrrnes 29°504
Highest 5 on the 10th........... 30038
Lowest " on the 15th............ 28864
Range of Barometer Readings.....ooooveveviiiiiinneennns 1'174
Highest Reading of a Max. Therm. on the 5th ..... v 71°Q 72°1
Lowest Reading of a Min. Therm. on the 23rd ...... 34°0 368
Range of Thermometer Readings .........ocerevvvennens 37'0 353
Mean of all the Highest Readings .........cc.oeeverennns 63'3 © 6273
Mean of all the LoWest....cecorevesrrureerereinieeieeereenn 477 471
Mean Daily Range.......coeeiiiniiiioniiiiiiiree . 156 15°2
Deduced Monthly Mean (from Mean of Max. and Min.) 54°2 534
Mean Temperature from dry bulb ........... e 54'9 540
Adopted Mean Temperatire ..........oeveeeseceeerneanns 54'6 537 !
Mean Temperature of Evaporation.............c.ceeeveen. 51°9 5171
Mean Temperature of Dew Point ... 493 485 .
Mean elastic force of Vapour ............ceeeeeeees .. 0°361in 0°342in;
Mean weight of Vapour in a cubic foot of air ......... 4'ogr 3'8gr ;
Mean additional weight requiréd for saturation......... 0'8gr o8gri
Mean degree of Humidity (saturation 1°00) ............ 082 082 |
Mean weight of a cubic foot of 2ir ........covvverivvreeens 530°4gr 531°6gr’
Fall of Rain ........... B UUU PN 6°329in 4'700in:
Number of days on which Rain fell ...eerrervveveernne 18 185
Amount of Evaporation ........... BN 4'6261in 2°360in

No. of days in the month on

SW|! W |NW

which the prevailing wind was

—

14 {10 1°

Mean Velocity in miles per hour |21|4'1( o | o (207

10°1]7°4 {48

Total No. of miles for each Direction | 100 98| o | o 994‘3396“771 16

=

The total number of miles registered during the month was

6475.

‘The max. Velocity of the wind was 43 miles per hour; direction S.S.E. -

on the 15th, at 3p.m.
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Mean amount of Cloud (an overcast sky being indicated by 100)...  7°2
"In the month of September, the highest reading of the Barometer

during 3I years, was on the 15th, in 1851, and was ............... 30274
The lowest ’ . 22nd, 1863 ......... 28371
The highest Temperature » 6th, 1868 ......... 850
The lowest » » 6th, 1855 ......... 307
The highest adopted mean temperature of the month, 1865 ......... 59'1
The lowest » s 1863 ......... 509

Average temperature and atmospheric pressure, but heavy rain.
Direction of wind S.W. by W,
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October, 1878.

Mean for the
Results of Observations taken during the month, . l;:;rs.

Mean Reading of the Barometer............coveeereennenne 29271 29°400
Highest ” onthe2nd............ 29'878 29'981
Lowest . on the 10th............ 28500 28652
Range of Barometer Readings........c.evevevereuerereene 1°378 1'329
Highest Reading of a Max. Therm. on the 5th ...... 69°2 64°7
Lowest Reading of a Min. Therm. on the 31st ......... 27'8 29'9
Range of Thermometer Readings . ............ovvrvvennne 41°4 348
Mean of all the Highest Readings .......cooovevvveinnnnes 56'0 54°8
Mean of all the LOWESt. ... veeeerrerrseereseeeessseeenns 44°1 42°4
Mean Daily Range 11'9 12°4
Deduced Monthly Mean (from Mean of Max.and Min.) 49°I 476
Mean Temperature from dry bulb .........coeveeriernnnae 49'7 482
Adopted Mean Temperature ........ .. 494 47°'9
Mean Temperature of Evaporation... ... 470 458
Mean Temperature of Dew POINt ...eveveeeevsecrneenes 44°4 43'4
Mean elastic force of Vapour .....oceeevenniininnniiinnens 0°293in 0°283in
Mean weight of Vapour in a cubic foot of air ......... 3°4gr 32gr
Mean additional weight required for saturation ...... o7gr o'6gr
Mean degree of Humidity (saturation 1°00) ......... ... 084 085
Mean weight of a cubic foot of air .........ccceeerren oens 532°2gr 535°9gr
Fall 0f Rain ©...voveeeeeeee e e 5°45Iin 5°408 in
Number of days on which Rain fell .. .....c.coocereine 24 217
Amount of Evaporation ........ccc.ceemeeveiniinrierenennn 1'858in 1'603 in

No. of days in the month on

SW | W |NW

Wwhich the prevailing wind was

6153

Mean Velocity in miles per hour |48|38|79]71|114

9'5 [16°9| 85

Total No.of miles for each Direction | 11 5192 [566] 341 12735

1363i2027| 615

on the gth at 2 p-m., and W, on the 10th at 9 a.m.
—

The total number of miles registered during the month was 7854.
The max, Velocity of the wind was 39 miles per hour; direction S.
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Mean amount of Cloud (an overcast sky being indicated by 10'0)... 838
In the month of October, the highest reading of the Barometer
during 31 years, was on the 6th, in 1877, and was ............ 307282
The lowest as ' 19th, 1862 ......... 28°139
The highest Temperature » oth, 1869 ......... 72'8
The lowest . v 21st, 1859 ......... 252
The highest adopted mean temperature of the month, 1861 and 1876 516
The lowest . ’ 1850 oeeenne 448

Barometer low and Thermometer rather high. Rainfall almost iden-
tical with the mean. Wind from S. to W.
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November, 1878.

Mean for the
Results of Observations taken during the month. a l;::; "

Mean Reading of the Barometer...........cccecerureenens 29°348 29°446
Highest 5 on the 19th..... 30°058 30'056
Lowest s on the 1oth... 28704 28588
Range of Barometer Readings...........ocovevinn. .. 17354 1°468
Highest Reading of a Max, Therm. on the 18th......... 50°0 55°3
Lowest Reading of a Min. Therm. on the 11th......... 258 25°5
Range of Thermometer Readings ..........c.coeerveres 242 298
Mean of all the Highest Readings ....cecvvevveervernenn 434 46°8
Mean of all the LOWESt ....coceeereererereveesineisneeees 330 36°2
Mean Daily Range ........c.coevvvveevvveeivveesecerneens 10'4 106
Deduced Monthly Mean (from Mean of Max.and Min.) 37°8 41°1
Mean Temperature from dry bulb ..ooooiiiiienn, 37°2 41°2
Adopted Mean Temperature ............oce.coveeervneersn 37°5 41°2
Mean Temperature of Evaporation..........ccccvinnnnes 354 388
Mean Temperature of Dew Point .........cccvcvvvneeens 32°5 37°5
Mean elastic force of Vapour ......veeeevieininerenieiiinns 0°185in 0'224in
Mean weight of Vapour in a cubic foot of air ......... 2°1gr 2°6gr
Mean additional weight required for saturation ...... o'sgr 0°4gr
Mean degree of Humidity (saturation 1'00) ............ 083 087
Mean weight of a cubic foot of air .... ... 547°1gFK 544°5gr
Fall of R&IN wooeeeveeeceeeeee oo eer 3779710 4°336in
Number of days on which Rain fell ............ e 17 192
Amount of EVaporation .............c.eevecorverereieienes 1°356in 1°301in

No. of days in the month on

SWi W |NW

which the prevailing wind was 3

313 |12

Mean Velocity in miles per hour |51|20| 0 | o |43

50 |11'9| 10}

Total No. of miles for each Direction 978149 | 0 | 0 (309

361|856 13086

The total number of miles registered during the month was 5639.
The max, Velocity of the wind was 29 miles per hour ; direction N.W.

on the 15th at 6 p.m., and on the 16th at 2 p.m.
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Mean amount of Cloud (an overcast sky being indicated by 10'0)... 86
"In the month of November, the highest reading of the Barometer

during 31 years, was on the 12th, in 1857, and was ............... 30°350
The lowest . ’ 1st, 1859 ......... 28007
The highest Temperature . 6th, 1872 ......... 619
The lowest s . 17th, 1861 ......... 19'I
The highest adopted mean temperature of the month, 1877......... #42
The lowest ”» »» 1851..0uusene 36'7’

Temperature very low. Barometer and Rainfall both a little below the
average for the month. Wind N.W.
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December, 1878.

Mean for the
Results of Observations taken during the month. ast
31 years.

Mean Reading of the Barometer ...........cooovvereeennes 29°255 29°437
Highest ’ on the qth ............ 29916 30°047
Lowest 2 on the 18th............ 28570 28601
Range of Barometer Readings....ccccovrvvvinnninieninnne. 1°346 1°446
Highest Reading of a Max.Therm., on the 3Ist......... 50’5 52°8
Lowest Reading of a Min.Therm. on the 24th ......... . 20°§
Range of Thermometer Readings 3273
Mean of all the Highest Readings 432
Mean of all the Lowest.......ccooumuee. y 336
Mean Daily Range 9'6
Deduced Monthly Mean (from Mean of Max. and Min.) 30°6 384
Mean Temperature from dry bulb 300 390
Adopted Mean Temperature ........... 30°3 387
Mean Temperature of Evaporation 289 376
Mean Temperature of Dew Point 248 356
Mean elastic force of Vapour .............. o'134in|  0'21Tin
Mean weight of Vapour in a cubic foot of air ......... 1°6gr 2°4gr
Mean additional weight required for saturation......... 0'4gr 048
Mean degree of Humidity (saturation 1°00) ........... 079 0-88
Mean weight of a cubic foot Of Air ......v.oeerevriurrens 5538gr 547°0gr
Fall of Rain ....o.ooece s 2'041 in 4°277in
Number of days on which Rain fell............cooeereeennn 16 20°§
Amount of EVaporation ................c.coveeseseeeeceene 1'049in| 0°915in

. E| E|SE| s |sw| W |NwW
No. of days in .the month on | ~ | ¥

which the prevailing wind was

5 7 o o o 3 7 9
e

Mean Velocityin miles per hour |[47(39| o | o | o |152]5°5]7'7

TotalNo.ofmilesforeachDirection 564 (654 o | o | o |1094]920 1653

The total number of miles registered during the month was 488s.

€ max, Velocity of the wind was 39 miles per hour ; direction S.W.
on the 31st at 10 p.?n. # i |

—_—
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Mean amount of Cloud (an overcast sky being indicated by 10°0)... 73
In the month of December, the highest reading of the Barometer
during 3I years, was on the 22nd, in 1849, and was ............... 30°376
The lowest ’ s sth, 1876 ......... 28028
i The highest Temperature ’ oth, 1876 ......... 581
The lowest ’ ’ 24th, 1860 ......... 67
The highest adopted mean temperature of the month, 1857 ......... 44°6
The lowest s ys 1878 ......... 303

The Barometer was much below the mean, and the adopted monthly
temperature almost 2° lower than freezing point. This mean temperature
is 0°7 Fah. lower than any previously recorded for December, that of
1874 having been 31°°0; but the adopted mean temperature for February,
1855, was 28°'6. The Rainfall was considerably less than half the mean
value for the month. The general direction of the wind was from N.W.
to S.W., and none came from the points between E. and S.
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Summayy of the @bservations

FOR 1878.
Mean for the
last
31 years.

Mean Reading of the Barometer ........................ 29°463 29°477
Highest ” on March 16th ...30°263 30279
Lowest ” on October 10th ...28°500 28273
Range of Barometer Readings .........oceereeverveennnnn 1763 2'006
Highest Reading of a Max, Therm. on June 27th...... 872 81'9
Lowest Reading of a Min, Therm. on December 24th 13°1 15°9
Range of Thermometer Readings ...............ccenenn. 74°'1 660
Mean of all the Highest Readings ...........c.ccoveen.. 55°4 547
Mean of all the LoWest............cceeveerereeesenesnaann. 40°5 41°0
Mean Daily Range ..cooviiiiiiiiiri e 14°9 137
Deduced Yearly Mean (from Mean of Max. and Min,) 469 468
Mean Temperature of dry bulb ........cceeeervreeeeenns 47°3 47°0
Adopted Mean Temperature ...................occoovnn.. 47°1 " 4770
Mean Temperature of Evaporation ..................... 448 44°7
Mean Temperature of Dew Point 42°1 42°2
Mean elastic force of Vapour ....o.oviviiiiiniinnien, 0°282in 0°277in
Mean weight of Vapour in a cubic foot of air -........ 32gr 32gr |
Mean additional weight required for saturation......... o'7gr o'7gr
Mean degree of Humidity (saturation 1°00) ............ 0'83 084
Mean weight of a cubic foot of air 538°6gr
Total Fall of Rain in the Year .........cocovvvvere. 45°365in| 47°432in
Number of days per Month on which Rain fell......... 180 185
Amount of Evaporation ...........cccooeviiniiieeieninnn. 27-818in| 27°260in

The Maximum monthly mean height of the Barometer was in

March 1854, and Was ..............cooovevooresrorsereesiosersoo 29861

e Minimum s . in December 1868, and was ... 28:984
- The Maximum yearly mean height of the Barometer was in 1858,

A WS, Lottt es e r s 29°544

” 3 ” »» in 1866, and was ... 29°389
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The greatest monthly range of the Barometer was in November,
1850, aNd WAS .civerusirernnecrnnriernianiversarsiessiscrsanassessasrsoseens 2200

The least . . in July, 1852, and was ......... 0°505

In 1859, on November 1st, at 1 p.m, the Barometer stood at 28-035,
and on November 2nd, at 1 p.m., it stood at 29°263, this was the

greatest range of the Barometer, in 24 hours, and was ....c.ceeue 1228
The highest reading of the Barometer, during 30 years, was on

February 11th, 1849, and on March 4th, 1854, and was ......... 30°452
The lowest ’ ’ on July 22nd, 1873, and was ... 27939
Extreme range ......cocimiieeiniiinneiinennene. eseseesniorenee . 2513
The highest temperature was on July 15th, 1868, and was ........s 882
The lowest . . December 24th, 1860 ......... 67
The highest adopted mean temperature of amonth, July 1868 ......... 624
The lowest ' . February, 1855 .......- 28'6
The highest adopted mean temperature of a year, 1868 ...... .. 491
The Jowest . ” » ’ 1855 uvennns 446
The gt montly mean weight o vepous g, g1
The least s ' » February, 1855 ......... 14
The greatest fall of rain in a month, was in October, 1870, and was 13'437 in
The least ' . May, 1853, and May, 1859 03
The heaviest fall in 24 hours was on November 16th, 1866 ......... 3514

The greatest number of days on [
which rain fell in one month z July, 1861, December, 1868 3

The least ” . March, 1852 .....ccooeeeene 3

The Rainfall of the year has been from 2 to 3 inches below the annual
depth, and the extreme range of temperature 8° Fah. greater than the
average of previous years.

The prolonged frost of December and the cold of November have not
made any perceptible cflange in the adopted mean temperaturé of the
year, because in all the preceding months the mean temperature has
invariably been in excess of that of former years.
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AGRICULTURAL NOTES.

JANUARY.—During the first part of the month the weather was mild, and
a few early flowers were in blossom in shady parts of the gardens.
-But the latter part of the month was cold, with sharp frost, which
retarded the growth of early onions. Ploughing for oats commenced

on the last day of the month.

FEBRUARY.—The first half of the month was cold and frosty, and vege-
tation was generally thrown back. During the last half of the month
the weather was milder, with slight showers of rain. Ploughing was
carried on during the greater part of the month,

MaRrcH.— This month was cold, with sharp frost towards the end of the
month. Oats were sown by the middle of the month in most places.
Grass looked very late, being parched and withered from want of
moisture. There was a little ploughing for green crops.

APRIL.—Although the first few days were frosty, the greater part of this
month was fine and very favourable for ploughing. Potatoes were
sown about the middle of the month, and a few of the other green
crops were got in later. Still things were looking late, and grass had
scarcely begun to grow.

MAY.—This month was more favourable for agriculture, the greater part
of the month being mild and wet. Grass much improved. Green
. crops all in the ground before the middle of the month. Ston.e
fruit and currants looked very promising, but apples and pears it
was feared, would be very scarce. The heavy showers in the middle

of the month destroyed the blossom of some of the fruit trees.

JUNE.—Grass cut on the 17th. Weather during the greater part of the
month fine. Stone fruit, with the exception of apricots, looked well
A good quantity of hay was housed. Although the quantity W35 f’ot
so great as last year, yet it was of fair average and of very good quality-
. Potatoes looked well, and there was no sign of disease among them.
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JuLy.—Nearly all the hay was got in. Green crops retarded for want
of rain. Wheat looking very well. Oats thin. A good crop of
currants was gathered.  Strawberries were only a light crop. Goose-
berries did not promise to be abundant. Peas not quite up to the
average, and apples very scarce.

AUGUST.—This month was very wet. The rain did good to green crops
generally, which were looking much better. No wheat or oats cut
yet. Oats looking very bad. Pears gathered in the early part of the
month. They are about the average quantity, but small in size.
Apples and gooseberries were got in by the end of the month. There
is a fair quantity of gooseberries, but the crop of apples is a very poor
one,

SEPTEMBER.—Wheat was first cut on the 16th, but owing to the heavy
rain during the latter part of the month, was not all got in by the end
of the month. No oats were got in, and in some places they have
entirely failed. Green crops were looking very well, especially
potatoes.

OCTOBER.—The last of the wheat was got in early in the month. Oats
were cut on the 3rd, and housed towards the 15th. The wheat is an
excellent crop, both as to quantity and quality; but oats are poor
and below average quantity. A few potatoes were lifted.

NOVEMBER,—The greater part of this month was very cold and frosty.
Wheat was sown early in the month. All the green crops housed.
Potatoes are very good, very little disease among them, and the
qQuantity is much above the average. Turnips are also good, and
flly up to average quantity. Beet and mangel are also of fair
average.

DECEMBER.—Very cold with sharp frost, and agricultural operations all
stopped on that account.
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OBSERVATIONS OF UPPER CLOUDS (CIRRUS).

. “lou ind.

Date. G.M. T. Dlg;]e%ticln. Direczioryml;‘iorce o—12.
January 24 11.30 a.m. N.W. W. 1
5 26 8 a.m. N. by W. N.W. 1
» 4 p.m. N.N.W, W, o
s 28 9 a.m, W.S.W. W. 2
s 31 8 a.m. N.E. N.E. o
» 10 a.m. N.E. N.E. [
February 11 8 am. E. by N. S.W. I
» 17 3 p.m. N. by W. S. 5
s 19 Noon. S.S.W. S. 2
s sy 2 p.m. S.S.W. S. 3
. . 4 p.m. S. by W, S.W. 1
March 8 9 a.m. N.N.W. W. 3
sy IO 11 a.m. N.N.W. W. 3
5 12 9 a.m. N.N.E. N. by E. 1
. . 10 a.m. N.N.W. N.E. 1
s 11 a.m. N.N.W. N.E. 1
s Noon. N.by W. E. o
9 13 5.30 p.m. N.N.E. N. by E. I
3 14 10 a.m. N.N.E. N.E. o
18 6 p.m. N. S.E. 2
s 10 Noon. N.W. N.N.W., 1
sy 4 p.m. N.N.W, W, 2
s 21 II a.m. ‘W. by N. W, S
s 23 8 a.m. W.N.W. N.W. 2
sy 9 a.m. N.N.W. N.W. 3
s 3 10 a.m. N. by W. N.W. 2
s 24 10 a.m. N.W. S.W. 2
» 29 8 a.m. S.S.W. N.E. 4
s ga.m. S.S.W. N.E. 3
s 2 3 p.m. S.S.W. N. 3
April 2 6 p.m. W.S.W. W, 4
2 7 6.30 p.m. W. by S. E. 2
»» 8 10 a.m. S. by E. E. 4
O Noon. S.S.E. E. 5
2 s 2 p.m. E. E. 5
2 4 p.m. E. E. 5
» 12 g a.m. N.W. N.N.E. 1
» 29 Noon. S. by W. E. 3
May 3 4 p.m, S.W. by W, W. 2
s 17 7 p.m. S.S.W. S.W. §
s I8 7 p-m. S.S.W. S.W. 3
»y 20 9.30 a.m. W.S.W, W, 3
June 18 5.30 p.m. S.S.W. w. 1
29 4 p-m. E. by S. E.N.E. 2

I
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OBSERVATIONS OF UPPER CLOUDS (Continued).

Cloud

Wind.

Date. G.M.T Direction. Direction. | Force o—12.
July o9 4 p.m. S.by W Ww. 3
5 13 6 p.m. N. by W W, 3
» I 4.30 p.m. N.W. W. 3
» 15 7 p.m. N. by W, N.W. I
. 17 9a.m. N.W. by W. | W.S.W 2
w2 3 p.m. N.W. W. by S 2
sy 4 p.m. W.N.W. W. 2
s 19 9a.m. S.W. by W. S.wW. b ¢
» 10 a.m. S.W. by W. S.W. I
T 5.30 p.m. S.S.W. W.byS I
5 26 3p.m Ww. W. by S 2
' 9 4 p.m. W.N.W, W. by N 2
29 7 p-m N.N.E. N.by E 1
August 12 6 p.m W.N.W, S.W. 2
» 25 8 p.m N.W. W.S.W. o
» 20 8a.m S.W. N.N.W. o
September 2 6 p.m w. S.W. 1
s 3 7 a.m. W. by S. S.S.W. 1
s 7 9.30 a.m S.W. by W. |S.W.byS. o
» 9 8 a.m. Ww. S.S.W. ¢
» 9am S. by W. S.W.byS. 1
» sy 10 a.m, N.W. S.W, 2
T 2 p.m N.W. W.S.W. 2
3 4 p.-m N.W. by W. | W, byS. 2
5 s 6 p.m. W. W.S.W, 1
» 13 5 p.m. W. by N. S.W. 2
ey 6 p.m. N.W. S.W.byW. 1
5y I8 8.30 a.m, S.W. S.W.byW. 4
s 24 6 p.m. N. by E W. by S. 1
October 3 4 p.m. W. by N. W.S. W, 2
[T & 4.45 p.m. W.S. W S. by W. 2
» I8 8.30 a.m. E.S.E. N.E.byE. 1
’ . 9 a.m. S.S.E. N.E.byE. o
» 26 9 a.m. W.S.W. N. by E. I
» 10 a.m. W. by S. N. by E. 1
» 28 g9 a.m. N.E.by N. | W.byS. 2
T 2 p.m. N.E. w. 7
November 3 10 a.m. N.E. N. o
,, 7 10 a.m, N.N. W, N.W. I
5 28 3p.m. W. N.E. 3
December 8 9 a.m. N.W. by W. N. 1
» 10a.m. E.N.E. N. 2
s LI 9 a.m. E. by N. N. 1
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RAINFALL
OF THE 30 YEARS BETWEEN 1848 AND 1877.

For several years the monthly Rainfall, printed in the reports of Stony-
hurst Observatory, was given only to the nearest tenth of an inch, and
consequently in the table drawn up in 1870 no quantity less than a tenth
is entered. At present the use of three places of decimals, when rain is
measured in inches, is generally adopted, and therefore, as. our registers
enable us to supply the correct amount, I have thought it well to give a
complete table to the nearest thousandth of an inch for the last 30 years.
The monthly results in this fuller form will be more convenient for future
reference. ‘Two tables of the number of days on which rain fell are
inserted for the sake of comparison with other stations, as both methods
of computing this number are in common use, and give results that are
occasionally rather wide apart.

In drawing the curves of the annual variation, the absolute amount of
Rain, or the number of days on which rain has fallen, is marked on the
first broken line, and the line underneath is obtained from numbers which
are the means of five successive values of the line above. From lhéc
curves it is obvious that the Rainfall has been on the increase both in
frequency and amount for the last 20 years. The number of days on
which rain fell in a single year since 1859, has only twice been below the
average for the 30 years, but the annual amount is not so constant.
In both curves we find the minimum Rainfall coinciding with the first
minimum sun-spot year of the period, but there appears to be no further
evidence of an eleven year period, but rather of one that extends over @
much greater number of years.

The yearly range is very marked, having only one inflexion :
maximum occurring in October, and the minimum in April and May.
In June and July the rainy days are not numerous, but the falls are heavy,
particularly in July. October is considerably in excess both in amount
and in number of days. May has the lightest fall, and the fewest days of
Rain; but differs little from April. k

the
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A few notes on the instruments used, and on the corrections applied,
during the, past 30 years will serve to connect the tables of this report
with any data previously printed. The Rainfall observations were
commenced at Stonyhurst in August, 1845, a Crosley self-registering
gauge of 100 inches area being used until January, 1849. During the
year 1848 the rain was also measured by a cylindrical gauge of 37809
inches area, and, after a year’s comparison of the two gauges, the Crosley
instrument was discarded on account of its defective working. From
February, 1857, down to the present year, another cylindrical gauge,
whose receiving area is 99401 inches, has been in constant use. In the
present table the reading for July, 1848, is the only one obtained from the
Crosley gauge.

The cylindrical gauge now in use was made with the greatest care,
the rim of gun-metal being so truly turned that no difference in the
diameters can be detected by the most accurate measurement. The glass
rod which measures the diameter is preserved in the Observatory, and is
Precisely 11°250 inches in length, which makes the collecting area 99°401
square inches. . The diameter of this gauge was also determined lately
quite independently of the glass rod, and led to identically the same result.
As our graduated glass measure is made for a surface of 100 square inches,
the amounts so measured require an addition of 6 per thousand. From
1848 to 1868 the measure used required a minus correction of I in 20, on
account of the defective graduation of the measure.

The Rain gauge stands at a distance of 60 feet from any trees or
buildings, and is due South of the Observatory erected in the centre of
the College garden. From 1848 until December 11, 1874, the observations
were taken at 9 a.m. and 9 p.m,, but since the latter date the gauge is
emptied at 10 a.m., and the amount entered for the previous day.

The whole of the figures in the subjoined tables have been recom-
puted from the original journals, and no correction has been applied that
Wwas not obviously demanded either by the known errors of the gauge or
measure, or by mistakes in copying and in applying corrections.
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NUMBER OF DAYS UPON WHICH ANY RAIN FELL.

Year.

1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
11865
1866
1867
1868
1869
1870
1871
11872
1873
1874
1875
1876
11877

Mus

NE g e - . a2 é g é ’é Number per
ElE 5|25 |é|ls|v 8|2 8|8 | "
Slelg |22 3|22 ]8|8 |2 |& [
23| 2223116 1124|1827 ]|17|24]|19]| 17 |241|201
21 (1919|2014 |14 |19 |24} 17 ] 18| 18| 12 {215/ 179
25|21 | 13|19 17| 1z | 16|22 11| 26| 21|20 ]|222{185
25| 1x |2t firf13|19)19)19| 6] 20|16 52 |192| 160
2t | 15| 3| 4*| 18} 24|14 | 19| 17| 18| 23| 26 |195]| 16'3
19| 72| 9|19 516,24 | 10| 13]25]|16] 9 |172| 143
16|18 {10 5|15| 14| 15|16 12| 16| 20| 27 |184] 1573
13{10|12| 8|11 |17 |16|12| 8{a24]| 8| 9|148] 1273
13{12( 5141217 14|20 19{ 19| 15| 19 {179 14°9
25|14 (22|16 | 11 | 12|18 | 14| 18| 22 | 19 | 24 |215] 179
15| 6| 15)13|16) 1420|1922 25 11| 28 |204| 170
25|24 | 28| 21|16 15]12|23]|25]|20(18]| 16233194
25 | 16 | 26 [ 13|22 | 26 | 13| 28 | 21 | 29 | 19 | 18 |236] 213
16 [ 27 |28 | 12 | 11 |20 | 30 | 27 | 24 | 21 | 23 | 23 |256] 213
19|13 |19|23|25|27|24]|21|201{27]|20]25]|263]2"9
28 (25119 (20|18 | 25| 17|26 (29|29 25|29 290] 242
20|16 | 25| 14| 16| 25| 18|22 | 29 | 14 | 23| 23 |245| 204
24120|16| 16|23 9|21 |21|z20|27]26] 19 242|202
29 |25 | 20| 16 | 11|22 |16 | 26| 30 | 18 | 25 | 27 |265| 22"
16 ] 23|18 26| 17| 15| 23|22 24| 25| 22 | 23 |254] 27
23|28 |28|22|20|17| 9|22]16]28]z21]|31]|265)22"
27|25 20|21 |20 | 15| 11| 1726272821 |258) 215
24| 21| 19|18 |18 | 20114 | 14| 20 | 28 | 25 | 20 |241] 207
20| 24 | 21| 24|16 | 18| 29 | 22 | 21 | 28 | 25 | =20 |277} 23"
30 (2728 |20(28 25 21 {21{29]{30]29] 30|39 26?
28 [ 16 | 25 | 17| 21 | 21 | 27 | 29 | 25 | 31 | 22 | 28 |29° 242
25|22 26| 19| 18| 11| 16|22 23] 25]24]19]25° 20?
28 | 18 | 15| 8|25|20| 18| 20| 16| 23| 22|20 233 ng
20|23 2t |2t| 8|13|14|18]|23]16]|19] 24|22 183
23|22 |20 | 17| 13| 15 | 22 | 24 | 16 | 21 | 25 | 28 246 205
o
22-2|18'8{19°1|164|16°1|18°0|18°3|20°9| 19:9{23°5]20°9| 219 236( 197
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NUMBER OF DAYS

ON WHICH ‘o1 OR MORE FELL.

1870
1871
1872
1873
1874
1875
1876
1877

Mng

. ; g g | g
g' g £ - . ‘ . ‘a % g E "g Number per
Els|E B 51512181812 )&
Sleg |22 |A]|3|< |6 O |% |B |ver [Month
ol23(17| 14| 4l23(18j12|12(13| 614 165 { 13'8
20|16 |11 |x2|12|11{19 | 19|14 35| 18| 1x | 178 14°8
7l |1x|17]15| 9|16 |21 ]| 10|23 |19 I9 186 | 15°5
22| 10)20} 811|119 |19 | 17| 5|18 15]| I0| 174 ]14°5
20|15| 2| 3{1r|24}1|19)16 18 | 21 | 26 | 186 | 15°5
19] 6] 9|l17]| 5|15|22| 8122014/ 7154 12°8
13]17| 10| 5135|1413 15| 12| 13| 20] 27 ) 174|145
81 4)12| 8fy11 171611 7124} 7] 9] 13¢|11°2
1312 413} 01171416} 17} 12 IT} 19} 159 )13'3
24 {12 (1814 | 10|12 |18 | 11|14 ig |12 | 19| 178 [ 14°8
15| 5({14 |13} K5 (14|16 (161722 724 178 | 14°8
2211624 |16f 4|15 10|15 |22 ¥7 | 14 14 189 | 15°8
22|14 |24 |11 |20 | 25| 10|26} 15]}25]1I5 16 | 223 | 18°6
141826 8| 9| 19|25 |23]18|13]|23]16]212]|177
17{10|19| 18 21|25 |21|15{26|25]|13]23]223 186
25|21 |14} 1516 19| 8| 242512319 24233194
14) 10|18 11 |15 ] 21| 11 | X6 | 25} IO | I7 18 | 186 | 15°5
20| 18|10} 11 18| 4}16|14]10] 20| 16| 11} 168 ) 14°0
27 (22|15 12| 8|18 | 14 (2226122223 22I 184
15| 18 { 13|22 |14 | 1t | 14 [ 18 | 22| 22} 12| 20| 20I 168 1,
1621 |22 16|12 ol 8|18 | 10|25 1327|197 |16%4
20|23 |11 |13|13|10| 8|12|23]|1I8 26 | 18 | 195 | 163
1913 gl |1gl1gl 8| 7114123 16 | 13 | 161 { 134
13{21 12|19 | 10| 1426|1416 21|15 24| 205|171
24 |25 21| 15|20 |20 | 14|18]|25] 22| 24|22]250 208
23| 8|15 |12) 18] 14|21 |25]| 17| 22| 15| 20210175
21 12| 19| 16 | 17 | 11 | 15 | 21 | 18 | 21 18 17 | 206 | 17°2
25 | 10| 9| 7]20|20]16] 16| 14|16 16 | 16 | 185 | 15°4
121 22116|19| 8|10] 13| 16|19 14 ) 14|19 182 | 15°2
23|21 |20 | 1312|1420 |24 12212225 227 189
181{154|14°8| 13°0| 13-0| 156 15°3| 17-0{ 16°1| 187|160} 184} 191°4]15°95
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Monthly Magnetical Observations taken at the
@ollege Observatory, Stonphurst, 1878.

Tue Horizontal, Vertical, and Total forces are calculated to
English measure; one foot, one second of mean solar time, and one
grain being assumed as the units of space, of time, and of mass.

The Vertical and Total forces are obtained from the absolute
measures of the Horizontal force and of the Dip.

In the observations of Deflection and Vibration, taken each
month for absolute measure of Horizontal force, the same magnet has
always been employed.

The moment of inertia of the mhagnet with its stirrup, for
different degrees of temperature, and the co-efficients in the corrections
required for the effects of temperature and of terrestrial magnetic 10~
duction on the magnetic moment of the magnet, were determined at the
Kew Observatory by the late Mr. Welsh.

The moment of inertia of the magnet with its stirrup, ufiflg
the grain and foot as the units of mass and of linear measure, is 527393,
Its rate of increase for increase of temperature is 000073 for every 10
of Fahr.

The weight of the magnet with its stirrup is approximately 523;
grains, and the length of the magnet is nearly 394 inches. The momen
of inertia was determined, independently of the weight and dimensions
by the method of vibration, with and without a known increase of the
moment of inertia.

The temperature corrections have always been obtained from the
formula ¢(°—35°) +¢’ (£°—35°)%, where t° is the observed temperaturé a:w
35° Fahr. the adopted standard temperature. The values of the co-efficients
¢ and ¢’ are respectively ‘0001128 and 00000004 36.

The induction co-efficient % is 0°000244.

. . ; at
The correction for error of graduation of the Deflection bar
1°0 foot is +0°00004 ft., at 1°3 + 0°000064 ft.
. . . . ithout
The observed times of vibration are entered in the Table witho
corrections.
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The time of one vibration has been obtained each month from the
mean of twelve determinations of the time of 100 or of 200 vibrations.

The angles of deflection are each the mean of two sets of readings.

In deducing from these observations the ratio and product of
the magnetic moment 7 of the magnet, and the earth’s horizontal magnetic
intensity X, the induction and temperature corrections have always been
applied, and the observed time of vibration has been corrected for the effect
of torsion of the suspending thread ; but no correction has been required
for the rate of the chronometer, or for the arc of vibration, the former
having been always under 57, and the latter always under 81", .

. The average deflection of the magnet caused by a twist of the
torsion circle through 9o°, has been about 89 of arc.

m
In the calculations of the ratio—, the third and subsequent terms

P
of the series 1 + — + — + &c., have always been omitted.
r2 4 ¥

The value of the constant P was found to be 0°0035056.
The Declination observations have been taken once a week. Each

reading has been corrected by the photographic curves for all irregular
disturbances, as well as for daily and monthly range.
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OBSERVATIONS OF DEFLECTION FOR ABSOLUTE
MEASURE OF HORIZONTAL FORCE.

Distafnces Tem- ob d

Month. G.M.T. cen?res of | Pera- Deﬂs:::i?m.
Magnets. ture.

D. H. M. FOOT. R o 4 u

January ...[ 23rd 11 §6a.m. 1’0 40°8 | 13 54 53

5, 12 16p.m. 13 413 6 17 47

February...| 19th 9 36a.m 10 44'6 | 13 54 32

1 9 55a.m 13 45'9 6 17 11

March 18th 10 56a.m 1o 500 | 13 55 26

»» 11 I4a.m '3 509 6 17 53

April ... 26th 11 58a.m io 50'I | 13 53 20

»s 12 23p.m, 13 513 6 16 55

May ... 24th 10 48 a.m 10 | 542 13 54 55

5, 1I Ila.m 13 560 6 17 17

June ... 14th 3 49p.m 10 504 | 13 53 50

’s 4 IIp.m 13 59°6 6 16 53

July......... 27th 9 43am 10 634 | 1348 25

s 19 49a.m 13 64°5 614 2

August 26th 10 352.m 10 630 | 13 49 58

,, 10 58a.m 13 65°4 6 16 12

September.! 21st II 16a.m 10 55'9 | 13 50 44

,s  II 452.m. 13 57.7 616 §

October ...| 2Ist 10 45a.m. 10 57'5 | 13 47 22

5, 1I §am, 13 84| 614 6

November.| 29th 10 33a.m. 10 361 | 1350 3

2 10 59 a.m. 13 37°2 6 15 II

December.| 28th 11 58a.m. 10 333 | 13 50 50

s 12 42p.m. 13 3476 6 15 41

s represents the Magneti
X represents the Earth’s

¢ moment of the Deflecting Magnet-

Horizontal Magnetic Intensity-

”

Log—
X

908153
9°08200

903191
908101

908273
908275

908166
908167

9°08275
908241

908257
g-o8221
908008
907928
908094
908154
9'08074
908130

9 ‘0791 2
9 '07392

907907
907575

9'07930
907917
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VIBRATION OBSERVATIONS FOR ABSOLUTE
MEASURE OF HORIZONTAL FORCE.

Time
Tempera- of one Value
Month, G. M. T rature, vibra- Logm X of m.

tion.

D. H. M. B
January ...| 23rd...11 8am. 40°1 5°66500 | 020874 | 0°4419%1

February...! 19th... 8 49 a.m. 41°0 | 5°66781 | 0°20856 | 0'44174

March ...... 18th... 9 40 a.m. 47'3 | 566983 | 020832 | 0'44211
April ... 26th...8 5Ia.m. 44'3 | 5°66671 | 0'20855 | 0°44168
May......... 24th... 9 12 a.m. 49'8 | 566435 | 0°20912 | 0744244
June .....| 14th...10 24 a.m. 53'9 | 566517 | 020928 | 0°44242
July........ 26th...11 Sa.m. 657 | 567669 | 020819 | 044049
August ..| 26th... 8 41 a.m. 542 5'67444 | 020789 | 0°44121

September.| 21st... 9 24 a.m. 486 | 567887 | 020692 | 0°44052
October ...| 21st... 9 47 a.m. 523 | 567980 | 0'20679 | 0°43945
November.| z9th... 9 46 a.m. 36'3 | 5'67692 | 020631 | 0°43915

December.| 28th...11 13 a.m. 36'3 | 567242 | 020664 | 0'43948




go

Dip Observations.

Magnetic Intensity.

K X, or Hori-| ¥,
Months. G.M.T 3| D sontal | Vertieal | post
Z Force. Force.
D. H. M. T 7
January ...|24th...11 23 a.m.| 1 |69 19 ol 36504 | 97095 | 10°3765
» .12 §p.m.} 3 |69 22 53
February.j2oth...11 5am.| I |69 28 16| 3'6593 97575 | 1074211
s .11 58 am.| 3 | 69 24 51
March ..[18th...11 46 a.m.| I |69 27 11| 3'6542 | 97320 | 10°3954
s .12 27pm.} 3 169 23 10
April ...... 27th... 9 33am.| 1 |69 18 55| 36597 | 9'6897 | 10°3577
5 I §am| 3{69 18 8
May ...... 25th...11 5 am.| I {69 19 36| 3'6582 97029 10°3696
5 .12 3p.m.i 3|69 2I 30
June ...... 15th...10 45 a.m.| 1 |69 23 26| 3'6597 | 977287 | 10°3M3
y ...II 20am.| 3 |69 22 45
July ... 29th...1T 19 a.m.| 1 |69 26 45| 36665 | 97567 | 104229
s .10 37 am.} 3 |69 21 45
August ...[26th...11 55 a.m.| 1 {69 22 38 || 36581 | 97261 | 10°3912
» ...12 30 p.m.| 3 {69 23 56
September|23rd...11 5 am.| 1 {69 25 50|l 3'6555 | 97524 104150
5 .11 42 am.| 3 |69 28 28
October...|22nd..10 50 am.| 1 |69 22 30| 36634 | 97549 1074201
s -.1I 46 am.| 3 |69 27 30
November|25th...11 7 am.| 1 |69 20 34| 36619 | 97137 103810
., -..I2 1OPp.m.| 3 |69 20 45
December |30th...11 14 a.m.| 1 |69 22 15| 36619 | 97166 103837
sy ---1I 59 am.| 3 |69 19 45
[—
Means, ... ........|69 23 1| 36598 | 97292 10°3940
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DECLINATION OBSERVATIONS,

Uncorrected. Corrected.

Month. G.M.T. Observation. Mﬁ:;}:y Observation. I\ﬁ:ﬂ]y

D. H. M. > . u o 4+ wloe « o 1
January ...] 8th... 8 54 a.m.|[20 38 2 20 39 3
16th... 8 58 35 58 36 50
22nd.. 9 © 36 34 36 34

28th... 9 11 38 48 | 20 37 26 39 5 | 2038 2
February..| sth... 8 59 42 38 42 21
12th... 8 59 38 37 36 54
18th... 9 11 39 14 40 40

26th... 9 4 39 24 |20 39 58 41 42 | 20 40 24
March... | 4th... 9 o© 39 9 4 1
12th... 9 8 33 46 35 29
18th... 9 I 39 33 42 59

25th... 9 7 36 3 |2037 8| 3838 [203917
Apgl ...... 2nd... 9 © 34 25 38 43
8th... 9 4 35 9 38 18
15th... 8 57 31 o 35 I
23rd.. 9 6 23 52 25 35

29th... 8 55 3044 | 2031 2 34 45 ! 20 34 28
May ..... 7th... 9 4 35 50 38 59
13th... 9 3 30 52 33 10
21st... 9 6 34 53 38 2

28th... 9 13 37 46 | 20 34 50 41 47 |20 38 o
June ... 4th.. g 1 35 24 38 50
toth.. 9 5 37 49 39 32
18th... 8 57 36 23 38 23

25th... 9 8 33 12 | 20 35 42 36 38 | 20 38 21
Juy ... 3d..9 4 30 55 32 21

———
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DECLINATION OBSERVATIONS (Continued).

Uncorrected,

Corrected.

Month G M.T. Observation. Mo:;l:]{y Observation. l\g‘f:;};}y
July ... 81t)1'1 }; N;S a.m.|20 33 6 R 3'5 5” e
16th 9 10 26 30 30 48
22nd 8 58 35 5t 39 o

20th 8 53 3444 | 203213 3845 j203522
August ...] 6th 9 4 34 30 35 56

12th 9 3 31 42 32 5I

20th 9 10 34 58 35 50

27th 9 4 25 52 | 20 31 46 25 52 (20 32 37
September [2nd 9 I 29 4% 32 16

oth 9 13 24 8 25 51

17th 8 57 27 13 27 47

23rd 9 6 36 8 37 51

3oth 9 5 3321 {2030 6 35 4 [2031 4§
October ...| 8th 8 58 3 8 32 8

14th 9 5 25 15 27 15

22nd 9 7 27 31 29 14

28th 9 3 28 8 |20 27 46 29 51 |20 29 37
November| 5th 9 8 27 51 27 51

18th 9 3 339 3z 17

26th 9 o9 3144 |20303535] 3144 203037
December .f 2nd 9 12 23 29 22 20

1rth 8 55 27 50 27 50

i6th 9 o 32 11 33 3

24th 8 52 35 53 37 19

3ist 9 3 3028 | 2029 58 28 28 (2029 48
Yearly mean 20 33 14 20 34 5%
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MAGNETIC DISTURBANCES.

JANUARY.—A slight movement of the magnetic needle towards the
E. occurred between midnight and 2 a.m. on the 2nd, and then none
but very small irregularities are traceable on the photographic curves
until the morning of the 24th, The disturbance of the Declination
magnet from 8 p.m. on the 21st to 2 a.m. on the 22nd is perhaps worthy
of note : it was accompanied by a slight increase of the Horizontal and a
decrease of the Vertical Component of the Intensity between 11.40 p.m.
and midnight.

The storm on the 24th began a little before midnight with a slow
Easterly motion of the needle. The principal disturbance of the V.F.
consisted in a steady decrease from 2.45 a.m. until 5 a.m., followed by a
very slow rise. The H.F. was more agitated throughout the day, but no
single deflection from the normal value was of any great extent. The
most rapid Easterly movement of the magnet occurred between 3.50 a.m.
and 4.35, during which time the Declination decreased 30" 48”. The
total range of the magnet during the disturbance was 37’4", the minimum
being reached at 5.18 a.m., and the maximum at 8.5. The movements
of the Declination magnet throughout the storm were very bold.

From 5 p.m. on the 25th until midnight the Declination varied con-
siderably, but during the remainder of the month there was very little
disturbance,

FEBRUARY.—The first disturbance of February commenced about
noon on the 1st, lasting for some twelve hours, The rapid movement
of the N. end of the needle towards the E, at 11 p.m. was followed five
minutes later by an increase of H.F. and a decrease of V.F.

From the 5th to the 12th no day was free from magnetic irregularities,

the principal disturbance occurring during the afternoon of the 7th.
. From the 14th to the 1gth the Declination curves were always
Wregular between 6 and 8 p.m., but during the remainder of the day
Wwere generally undisturbed. With the exception of a slight decrease of
W. Declination from 6 to 10 p-m. on the 26th and 28th, the remainder
of the month was remarkably quiet.
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MarcH.—Throughout this month there was not even an approach to
anything that might be called a magnetic storm, but only occasionally
slight abnormal movements of the magnet towards the E., and these
happened especially between 6 p.m. and midnight. There is a very
remarkable similarity between the curves for each day of this month, and
this is particularly noticeable on the 12th and the five succeeding days.
On the 12th there is the slightest possible Easterly movement between
9 and 10 p.m.; on the 13th this had developed into a considerable
irregularity ; on the 14th at the same hours it attained its maximum ;
on the 15th it had considerably diminished, and still more so on the 16th ;
and there was just the least trace of it remaining on the 17th. As all
these similar irregularities on successive days all occurred at invariably the
same hour, we have here a very striking instance of the direct action of
the sun on the forces which influence the irregular movements of the

magnet.

APRIL.—A rather serious disturbance commenced on the 2nd, by 2
gradual increase of the W. Declination from noon until 6 p.m. ; it then
diminished rapidly, but remained near its mean value from 8 p.m. until
7 o'clock next morning, when it again increased, and was very irregular
until midnight. The Vertical Component of the Intensity began to
increase considerably with the W. Declination, and attained its maximum
shortly before 8 p.m. on the 2nd. It then fell slowly, but rose again
with the Declination on the 3rd, attaining its second maximum a little
after 6 p.m.

The Declination was above its mean value, and rather irregular, on
the afternoon of the 5th, and then remained very steady until the morning
of the 16th. The disturbance was considerable from 2 a.m. until 9 2.10-
on the 16th, and at gh. 45m- p.m, the needle started a rapid movement
towards the E. of 20’ 55” in 23 minutes, returning Westward rather more
slowly. The magnet was again disturbed from 8 p.m. on the I7th until
8 a.m. on the 18th, and there was some irregularity about midnight or
the six following nights. The V.F. magnet often fell below the mean
position between the 16th and 23rd. The H.F. magnet was much less
affected during this month by disturbing forces than the V.F. The latter
part of the month was very quiet.

May.—With the exception of a slight daily disturbance occurmng
late in the evening, the beginning of the month was remarkably quiet
until 6 a.m. on the 14th. The storm, which then broke out, commenc
with a tremulous movement of the Declination needle and also of the
H.F. magnet, and was felt at, and about, the same absolute time at the
observatories of Zi-Ka-Wei in China, of Toronto in Canada, md.Of
Melbourne in Australia, and also on the telegraphic wires of thf: Persian
Gulf. The tremor of the magnets lasted from 6h. 4m- a.m. until 4 p-0




55

when the larger movements began. The storm was at its height about
midnight, after which it rapidly died away. Towards midnight all the
magnets were much disturbed, and the V.F. trace was completely lost for
a time, as the magnet was thrown off its balance by the severity of the
shock.

During the latter half of the month there were no irregular movements
of any importance, a slow Easterly oscillation of the Declination magnet
shortly after 10 p.m. on the 23rd being the only disturbance worth
recording,

JUNE.—The principal storm of this month, and of the year, gave the
first tokens of its advent immediately after midnight on the 3rd, and
lasted until 8 a.m. on the 4th. Some of the movements of the Declination
magnet were very rapid, the increase of W. Declination between 8h. 17m.
and 8h. 28 m. being 31’ 14”, and the immediate decrease almost as rapid,
thus forming a very sharp peak in the curve.

Between 2 p.m. and 8 p.m. on the 11th there was a slight irregular
movement of the magnets, and the remainder of the month was a perfect
calm.

JuLy.—The magnets were not quite so undisturbed during this month
as they had been from the 10th to the 3oth of June, but there was no
irregularity of any very notable extent.

AUGUsT.—The daily range of the Declination magnet was very well
marked throughout this month during the day hours. With the exception
of a slight disturbance, which began on the evening of the 6th, and lasted
until the morning of the 8th, and also some irregularities on the 31st,
there is nothing worthy of any special remark.

SEPTEMBER.—A. similar Easterly movement of the needle, with a
slight increase of H.F., at about the same hour of the evening on the
Ist, 2nd, 4th, 6th, and 7th; and a little more irregularity towards the
ead of the month than is generally traceable on the curve, is all that
demands any notice this month.

OcToBER.—Between midnight and 2 a.m. on the 7th there was a
decrease of the Vertical Component of the Force, which then quietly
Teturned to its normal value. The Declination and Horizontal Force
Were both affected by the same disturbance.

On the 18th, rgth, and z2oth, the Declination magnet was much
Mmore agitated than usual. A considerable Easterly movement, reaching
1s maximum at 10 p.m. on the 21st, was followed on the 23rd by a wavy

erly movement from § p.m. to 10 p.m., and the principal irregularities

————
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from 6 to 8 were reproduced at the same hour on the following day, but
on a much reduced scale. There is an indication of the same on the
H.F. curve. Most of the month was very quiet.

NovEMBER.—The first disturbance of the month began about
IL.45 p.m. on the 3rd, and continued until 2.20 a.m. on the 5th. The
V.F. increased considerably during the afternoon .of the 4th. The
magnets then remained quiet until the morning of the 14th, when the
principal disturbance of the month commenced. From 6.30 p.m. to
2 a.m. on the following day the needle was generally considerably to the
East of its mean position. The afternoon of the 15th was quiet, but
towards midnight the needle moved Westward through a large angle.
The H.F. curve was never very irregular, and the V.F. was principally
affected by the disturbing force between 7 p.m. and midnight on the 14th.
An Easterly oscillation shortly before 8 p.m. on the 19th, was repeated a
few minutes earlier on the following day. -

DeceEMBER.—This month opened with a storm of some magnitude,
and lasted with some interruptions until I a.m. on the 4th. Between
7 p.m, and 10 p.m. on the Ist, the movements of the Declination magnet
were very irregular, and were accompanied by an increase of both
Components of the Force. The most rapid oscillation was an Easterly
deflection of 23’ 38" between 8h.22m. and 8h. 33m. There was not
much disturbance on the 2nd, except in the evening. A weak disturbing
force was again in action at 7 a.m, on the 12th, and it was felt for about
twenty-four hours. Two similar oscillations of the Declination needle
occurred shortly before 8 p.m. on the 13th and 14th, The magnets were
also moving rather irregularly on the 25th, and the year closed with a
considerable diminution of W, Declination, and abnormal vibrations of
the H.F. and V.F. magnets.
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Greenwich Observations for 1876
" Nine-year Catalogue for 1872 .

Reduction of Greenwich Meteorological Obser-
vations from 1847 to 1873

Report on the Royal Observatory, Greenw1ch
by Sir G. B, Airy . . . . . -

Results of Astronomical Observations at the
Royal Observatory, Cape of Good Hope, for
1859 and 1875 . . .

Astronomical Observations, Royal Observatory.
Edinburgh (vol. xiv.)

Quarterly Returns of the Registrar General

Hourly Readings of the Instruments of the
Meteorological Committee

Daily Weather Charts

Weekly Weather Report .

Quarterly Weather Report

Report of the Meteorological Council of the R. S

Reports to the Permanent Committee of the
Meteorological Congress of Vienna

Proceedings of the R.S. . .

Monthly Notices of the R.A.S.

Memoirs of the R.A.S. .

Report of the British Association .

Kew Committee Report for 1878 .

Journal of the Scottish Meteorological Society .

Researches on the motion of the moon made at
the U.S, Naval Observatory, Wa.shington,
by Simon Newcomb . .

Report on the difference of Longltude between
the U.S. Naval Observatory and the Sayre
Observatory of Lehigh University, by J- R
Eastman .

e ——————

PRESENTS RECEIVED.

. from The Royal Observatory.

” ”

Registrar General.

Meteorological Office.

R'oyal Society.
Astronomical Society.
British Association.
The Observatory.
Scottish Met. Soc.

Naval Observatory, U.S.
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Tri-daily Bulletin of the Signal Service, U.S.A. from War Department, U.S.

Annual Report of the Chief Signal Officer to
the Secretary of War, 1877, Washington

Smithsonian Report . . .
Report of the Meteorologxcal Semce of the
Dominion of Canada . . .

Report on the Government Observatory, Colaba

Report on the Administration of the Meteoro-
logical Department in Western India

' Meteorology of the Bombay Presidency

Brief Sketch of the Meteorology of the Bombay
Presidency in 1876 . . .

Meteorological Observations made at the Hon
East India Company’s Observatory at Madras

in 1851 to 1855 . : .
Meteorological Returns, St. F. Xawers College,
Calcutta . . .
Meteorological Observauons, Juggarow Obser-
vatory, Vizagapatam . . .
" Annual Report of Observatory, Maurmus, for
1876 . . . .

Mauritius Meteorolog:cal Results for 1876
Monthly Record of the Melbourne Observa-

tory . .
Twelfth Report of Board of VlSltOl‘S to Mel-
bourne Observatory . . .

Results of the Observations in Meteorology, &c.,
at Melbourne Observatory, 1875

Astronomical Observations taken to the end of
1877 at the private Observatory of J. G. Bar-
clay .

Meteorological Report of the ‘VIarlborough Col-
lege Natural History Society . . .

On a new and remarkable variable star in the
Constellation Ara, by J. Tebbutt .

Proposed correction to the assumed Iongltude
of the Sydney Observatory, J. Tebbutt .

‘Tables for the Reduction of Solar Observations,
by Warren De La Rue (No. 2.) . .

Notes and Suggestions to the Observers of the
Transit of Mercury, by Lord Lindsay .

Sunspots and Rainfall, by C. Meldrum . .

” ”

Smithsonian Institution.

G. T. Kingston.
The Observatory.

C. Chambers.

F. Chambers.

Sec. of State for India.

The Observatory.

J. G. Barclay.
G. J. Symons.

The Author.
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bington, Cheshire, by R. C. Johnson . .

Observations upon the Solar Eclipse of July 29,
1878, by C. A. Young . .

The Total Solar Eclipse of July 29, 1878 by
J- M. Degni . .

New Solar Elements, by T Carruthers .

Papers on Physical Science, by H. Lloyd

Plane and Spherical Trigonometry, by F.
Lennon .

The Magnetism of the Earth by Captam F. _]
Evans . . . .

Diurnal Range of the Magnenc Dechnatlon at
Trevandrum Observatory, by B. Stewart

Diurnal Range of the Magnetic Declination at
Prague Observatory, by B. Stewart

Meteorology of the N. Atlantic during August,
1873, by Captain Toynbee . . . .

Report on Observation of Luminous Meteors .

Proposed Theory of the Progressive Movement
of Storms, by R. Tennent

Creation and Providence, by J. E. Howard

The Daily Inequality of the Barometer, by W.
W. Rundell . .

The Diurnal Variation of the Barometer at the
Royal Observatory, Greenwich, by W, Ellis .

Degree of accordance of Mr. Glaisher's and the
Kew Thermometer Standards, by W. Ellis .

Results derived from the Sunshine Records at
the Royal Observatory, Greenwich, by W.
Ellis

Rainfall Returns, by_] F. Bateman .

Influence of the Moon’s phases on the Tempe-
Trature of the Air, by P. A, Bergsma

Relative Duration of Sunshine at Greenwich
and Kew, by G. M. Whipple

Comparison of the Standard Barometers of
Greenwich and Kew, by G. M. Whipple .

Scale value of a Thomson’s Quadrant Electro-
meter, by G. M. Whipple .

On Periodical Changes of Terrestrial Ma.g-

Retism, by F, W. Schulze
x

.

Description of the Observatory at Higher Be- from The Author.

Meteorological Office.
J. Glaisher.

The Author.

M. Dechevrens.
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Metamorphic and Intrusive Rocks of Tyrone,
by J. Nolan .

Note on Terrestrial Magnetlsm, byj B, Jenkins

On the Ancient Volcanic District of Slieve
Gullion, by J. Nolan .

Annales de 1'Observatoire Royale de Bruxelles

Observations Météorologiques Faites aux Sta-
tions internationales de la Belgique et des
Pays Bays, par J. C. Houzeau et C. H. D.
Buijs-Ballot

Annales Astronomiques de lobservatonre Royal
de Bruxelles, nouvelle série, tome 1, 2

Annuaire de I'observatoire Royal de Bruxelles,
1878, 1879 . . . . .

Catalogue des ouvrages d'Astronomie et de
Météorologie, qui se trouvent dans les prin-
cipales bibliothéques de la Belgique

Bulletin Mensuel de I'Observatoire de Mont-
souris . .

Annuaire de I' Observatozre de Montsouns

Nouvelles Météorologiques .

Annuaire de la Société Meteorologlque de
France .

Bulletin Mensuel de 10bservatoxre de Ll-Ka-
Wei . . . . . . . .

Observatoire Météorologique de Shien-Shien,
Bulletin du Mois

Observatoire Metéorologlque a Tchang-Kla-
Tchouang prés Hien-Hien, Province de
Tchely, Bulletin Mensuel .

Annales de la Socié¢té Scientifique de Bruxelles

Instruments 4 employer en voyage, par A.
d’Abbadie

Etudes sur la planete Mars, par F Terby

Un dernier mot en réponse 2 M. Flammarion,
par F., Terby . . . .

Recherches sur les Couleurs des étonles doubles
par M. L. Niesten . . .

Observations sur I'aspect physique de la p[anete
Mars, par M. L. Niesten . . .

Recherches sur la réfraction astronomique, par
M. Kowalski

. from The Author.

1.’Observatoire Royal

L'Observatoire.

La Soci€té Metéorologique-

" I'Observatoire.

La Société.

L’Auteur.

Observatoire de Katon.
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Tables des Réfractions . . . + from Observatoire de Katon.
Sur le calcul de l'orbite elliptique d'une planéte,

par M. Kowalski . . . ’” "
Recherches sur les variations des Vents a 21 Ka-

Wei, par M. Dechevrens . . . L’'Auteur.
Sur le déplacement de la bulle des niveaux &

bulle d'air, par M. Plantamour, observations

de Mons. A. d'Abbadie . . . . . "
Notice sur les instruments de Météorologie de
M. Redier . . P. Croonenberghs.

Rapport fait par M. Gouher sur les baromntres
Monumentaux de M. Redier . . . " "
Prise et DébAcle des Lacs en Suéde, par H. H
Hildebrandsson . . . . L’Auteur.
Le Pére Secchi, par Victor van T rlcht .. »
Sur le Psychrométre, par W. Marriott . . "

Sur Ia demonstration de I'equation Ay = —4p
dans la théorie du Potential, par J. Delsaulx ”

Bullettino Met. dell’ Oss. del Coll. Rom. . . L'Osservatorio.
Bullettino Met. dell’ R. Oss. Astr. di Napoli . W
Bullettino Mensile dell’ Oss. Valerio in Pesaro . ’ "
Bullettino Met. dell’ Oss. del R. Coll. in Mon-

calieri . . . "
La Corrispondenza Meteorologlca Italiana, pel
P.F. Denza . . L’Autore.
Studi sulla climatologia della. Va.lle d Aosta. pel
P.F. Denza . . e e »
In Memoriam, P. A. Secchi . . . .  LOss.delColl. Rom.

Meteorologia Romana, pel P. S. Ferrari . . " "
Observatoric Met. del Ateneo Municipal de

Manila . . El Observatorio.
Anales del Observatono de San Fema.ndo, por
C. Pujazon, 1875—6 . . . "

Alm::maque Nautico del Observatono de San

Fernando, 1879 . . ’
Observaciones Meteorologicas del Colegm Cato-

lico del SS. Corazon de Jesus en Puebla,

L7 "
Apuntes relativos a los Huracanes de las An-

tillas, por B. Vines . "
Monatliche Berichte iiber die Resultate aus den

Meteorologischen Brobachtungen augestellt
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an den Koniglich Sichsischen Stationem in
Jahre, 1877, von Dr. C. Bruhns

Verbffentlichungen von der Koniglichen Stern-
warte zu Gottingen

Jahrbiicher der K.K. Central—Anstalt fur Me—
teorologie iind Erdmagnetismus in Wien, von
Ferdinand Asuaghi

Annalen des Physikalischen Central Observa.-
toriums von H. Wild, 1877, St. Petersburg .

Monats-und-Jahresresumés des Meteorologis-
chen Stationen in Russlund, aus den annalen
des Phys. Centr, Obs. 1876—7 . . .

Die Triangulation von Java, von J. A, C. Ondi-
mans zweite abtheilung

Bericht iiber die Beobachtung des Venus-Durch-
gangs von 8 December, 1874, in Luxor von
A, Auwers .

Theorie des Bxﬁlar—Hygrometers von W, Klm-
kerfues . .

Zeitschrift des CEsterrelchlschen Gesellschaft ﬁir
Meteorologie von Dr. J. Hann . . .

Uber das Meteorologische Bureau fur Witter-
ungsprognosen in Konigreich Sachsen von
Prof. Dr. C. Bruhns . . . .

Berichte des Prof. Dr, C. Bruhns fiir den Me-
teorologen Congress in Rom. 1879 . .

Bijdrage tot de Kennis der Weersgesteldheid
ter Kuste van Atjed door Dr. Bergsma . B

. from Die Sternwarte.

Das Central-Observ.

J. A. C. Ondemans.

A, Auwers.
W. Klinkerfues.

J. Hann.

C. Bruhns.

2

Dr. Bergsma.




ANNUAL VARIATION IN AMOUNT OF RAINFALL.
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ANNUAL VARIATION IN NUMBER OF DAYS ON WHICH RAIN FELL.
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YEARLY RANGE OF RAINFALL.
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