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s. to e ...... 
s. to e....... 
w. ton.. . . . . 
variable.... 
#.toe ....... 
se. to ne. . . 
% t o w  ...... 
se. to ne.... 

& t o n  ...... 
Qolng to w. 

X positive north, 
Y positive east, 
Z positive vertical, 

the latter ordinate, whether positive to tho zenith or to the 
nadir, apparently being undefined in the preliminary report. 
This decision seeins to be of doubtful validity, (1) since in 
case the vertical direction is positive to the nadir the second 
convention is disregarded, and (2) if positive toward the 
zenith, then the third convention is not observed. 

There are other reasons for adhering to a system of coordi- 
nates embracing the three conventions above recommended, 
as (1) the usual scheme of trigonometric instruction, (2) the 
agreement with the cyclonic circulation, when taken positive 
and right handed in the Northern Hemisphere, (3) the con- 
venience of recording movements of clouds as vectors which 
are tangent to the stream lines, “as the arrow flies,”instead of 
in the improper, even if popular, notation of the direction 
from which the wind blows. 

AI though the meteorological system develops nnturally, and 
by general usage, from the north pole, but the magnetic system 
from the south pole of the earth, yet some authors may prefer 
to count from the south po in t  i n  both systenis; in this case 
the potential and the coordinate forces in terrestrial mag- 
netism will be : 

warmer and rain. 
Wsrmer,andralnwitbln~hou~.  
Warmer andralnwithlnIhonra 
Cold and clear. aulckir followed 

ter. by cold wave. 
Clearing and colder. 

y = +  -- rm. 
. r  

d V -  d Y  2 = - - - - -, p s i  tive upward. 
dZ dr 

It is contended in this paper that all discussioiis and rec- 
ords of observations should conform to the three standard 
conveiitions. If terrestrial magnetism can not be brought into 
full harmony with the accepted meteorological system, then, 
a t  least, the only difference allowable should be that the mag- 
netic rotation starts with zero a t  the north point and increases 
westward, while the meteorological zero is a t  the south point 
and tho rotation is positive eastward ; in  both systems the 
positive rotation is in the direction north, west, south, east. 

AURORA AUSTR~LIS OF APRIL ao. 
BY M. W. CANPBXLL-HEPwOBTH. F. R. A. s.. Lieutenant Royal Naval Reserves. 
The Chief of the Weather Bureau is indebted to Coin- 

mander J. E. Craig, United Btates Navy, Hydrographer, in 
charge of United States Hydrographic Ofiice, for the follow- 
ing copy of a description of an aurora australis observed oii 
board the Canadian Australian Royal Mail Stenmahip Com- 
pany’s steanier Aorangi : 

On April 20, in latitude 47’ 30/ S., longitude 9 6 O  15/ E., at 6:30 p. m., 
a diffused light, bearing resemblance to that which ma be observed at 
night over a city strongly lighted by electricitv, was oLerved over the 
southern arc of the horizon. Horizontal flashes soon spread and 
flared in ever direction from this light above the horizon, increasing 
in length andrbrillianc until at 7:30 p. m. they weie shooting across 
the sky to within 30’ of the  northern arc of the horizon. 

Cones and circles of light traveled rapidly over the whole sky, 
flashing beams of intense brilliancy from one to the other. This con- 
tinued until 8:30 p. m. A remnrkable change then took place; the 
Rky being cloudlese, moon and stars shining brightly, an arch of bright 
green light fading off into ellow formed over the southern horizon, 
rose rapid1 to a higher ant! yet higher altitude and was  followed by 
similur arcies in regular seguence until there were six distinct arches, 
their apices being from 10 above the southern horizon to 60° above 
the northern horizon. These were formed of narrow vertical bands of 
light from 6 O  to 20° deep, bright green, and yellow at the upper ed es 
and of a rosy hue at their bases. Subsequently, these arches rapiily 
changed their shapes in all parts of the sky, others forming, but some 
kind of luminous curve was always preserved, except in one or two 

cases, when rfect ri ht angles were formed. At 9 o’clock a brilliant 
circle formeaesround &e zenith, composed of narrow bundles of light, 
similar to those already described, but. pendent overhead, and havin a 
rotary motion; this circular motion having been apparent in all &e 
formation8 hitherto mentioned. The circle was about 30O in diameter 
and the ra s of colored light or narrow bands of colored light, 88 I 
have elsewKere termed them, were not quite vertical but slightly 
inclined, thus p d u c i n  an effect which gave the ini reenion of what 
one mi h t  su pose woufd occwr in the vortex of an efectrical c clone. 
A cloufless s f  showed through the center of this ring-shapecrhssel 
of cdored Ii&. It then traveled to tlie westward. Later a s iral 
cord of light formed, having its center at the zenith, exhibdng Sree 
distinct turns of a coil. Two intensely bright formations, resembling 
waterspouts brilliantly illuminated, flared In the west, and a remark- 
ably bright meteor, starting from C:rnis Major, traveled slowly acroea 
the sky, discharging at interval8 frngments of color, and thurr adding 
to the splendor of the scene. 

Prior to 8:30 p. m., all Rasliea of li lit l i d  been horizontal. After 
that time, they were all vertical. 1 special feature in this display 
should be mentioned; these formations had all a westward movement. 

After ‘335 p. ni., the aurora was less brilliant, but burst into greater 
activity a few momentsalterwards, nioreesrially in tlienortliern semi- 
circle. This die lay lasted until 9:G p. m. tmospheric pressure for the 
p a t  fortyeight~oursliad been abnormally low,the barometer remaining 

elEw B.00 inches. At the time of the display it stood at 28.80 inches 
b B. T.” barometer 244, and was slowly rising. The temperature 
o r  the air was 43O F.; the re t  bulb reading was 4l0 F. The wind waa 
west-northwest (true), force from 5-to 4. It had been northwest 
throughout the day, force 7, and on the day revious, northwest, forre 
from 6 to 8. Squally weather, accomYie$ by rain, hail, thunder, 
and lightning, has h e n  experienced rom the 18th until noon of the 
20th. 

On the night of April 32-23, in latitude 45O S.. longitude 1 1 8 O  W. to 
lao E., from 7 p. m. to 4 a. m., another auroral display was observed 
exhibiting the phenomena of the arches. At 9 . m. (about), two 
arches, one after the other, rose slowly above the {orizon, but on this 
occasion the sky became frequently clouded :md tlie spectacle, althou Ii 
magnificent, had not that awe-inspiring grandeur which startled t i e  
eyes of the observer on the night of the 20th. 

WIND-BAROMETER TABLE. 
By E. B. QARBIOTT, Professor, Weather Biirean. 

The following table presents, in form for ready ref em tic^, 
atmospheric sigirs which have been found to presage certain 
weather chnnges and conditions over the middle and upper 
Mississippi aiid lower Missouri valleys, the Great Lakes, the 
Ohio Valley, aud the Middle Atlantic and New England 
B tabs : 

-- 
I 1- 

Barometer (reduced to sea level). I Wi$ty- I Character of weather Indicated. 
I I 

30.00 to 90.90. and steady.. . . . . . . . . . . . 
W.OU to Xl.90, and rlslng rapidly.. . . . 

Fair with allght obanges in tem- 
pehture ,  for one to two days. 

Fair. followed within twodaya by 

sO.00to30.N and faallintz rapldlg ....I 
30.m or ab&e and falling rap1 ly.. 
30.N: or abuve: and falling rapldly..’ 

sO.00: or below: 4ud falllng slowly.. . 
30.00, or below, and falling rapidly.. 

Xl.00, or below, and rising . . . . . . . . . . 
89.80. or below, and falling rapidly.. 

89.80, or below, and falling rapidly.. 

89.80, or below. and rlslng rapidly.. . , 

30.90 or above and steady ... . . . . . . . I by warmer and rain.- 
No early clran 
Rain within 18~ursthatwillcon- 

tinue a da or two. 
Rain. with i lgh wind, followed 

within two days by clearlng, 
colder. 

Clearing and colder wltbin 19 
hnurs. 

Severe storm of wind and rain Im- 
minent. In  winter snow and 
cold wave wlthln %‘hours. 

Severe northeast galea and heavy 
rain or mow. followed. In win- 

~ 

The character of tlie precipitntion, whether rain or snow, 
is governed by the temperatitro. 

Weather wisdom, gained by uti observance of local atmos- 
pheric signs and cotditioiis, hiis been possessed by nian fr(Jlkl 
time immemorial. Much of 1 his wisdom has been embodied 
in proverhs which poclsess considerable merit for the sectioiis 
arid localities in which .they originated. In  farming com- 
iiianities sayiiigs regarding the wind, the ttliuprature, the 
clouds, and evidences of atninspheric moisture have been 
haiided do\m from generation to generation; and in mari- 
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time circles, where experience over a wider territory is had, 
these observed conditions have been supplemented with baro- 
metric observations. 

Local signs and observations, however, rarely indicate the 
duration and intansity of threatened atmospheric disturbances 
save in the immediate presence of a storm, and barometric 
readings are ofttimes misleading, unless considered in con- 
nection with the readings taken a t  points remote from the 
place of observation. 
By the modern system of weather services reports of local 

observations are collected by telegraph, collated, and charted, 
and the forecaster has for his consideration not only the 
signs and conditions noted in the various localities, but also 
a general graphic presentation of atmospheric conditions over 
the entire region covered by the stations of observation. 

Without a t  this time considering original causes the 
unequal air distribution over the surface of the earth may be 
recognized in the areas of high and low barometer which 
appear on the weather map. These areas of high and low 
barometer have a progressive movement, which in the middle 
latitudes is from west to east a t  an average rate of 20 to 40 miles 
an hour. The high areas are usually attended by settled, 
fair, and seasonably cool weather, and the low areas by un- 
settled, stormy, and warm weather. The weather maps show 
that the low areas are vast atmospheric whirls or eddies with 
the wind blowing spirally and contra-clock wise, inward 
toward the center of the whirl, where the lowest barometer 
is found. The areas of high pressure show winds blowing 
spirally outward from the center of highest barometer, the 
circling movement being in a direction contrary to that 
observed within the areas of low barometer. A consideration 
of the progressive and circling movements of the high and 
low areas will reveal the causes which produce local weather 
signs and conditions. 

In  weather calculations the barometer is the pulse, and the 
wind is the breath of storms, and the thermometer registers 

the variation of the vital function heat. A consideration of 
these elements, or symptoms, in their various phases consti- 
tutes a diagnosis by means of .which weather changes of the 
near future may, as a rule, be approximately determined. 
Rapid oscillations or changes in the barometer indicate early 
and marked changes in the weather. When barometric 
changes of this character occur during fair weather, and are 
downward, and the wind and temperature respond and co- 
operate in .accordance with recognized rules and laws, foul 
weather may be expected ; when the barometer has a decided 
upward inclination, and is supported by certain winds and 
thermal conditions, fair weather, or a return to fair weather, 
is indicated. 

The contents of the table herewith are a key for the deter-. 
mination of weather changes indicated by the barometer and 
the direction and shifts of the wind. I n  sections of the 
United States named a t  the head of the table the advance of 
an area of low barometer, or a general storm area, is indicated 
by the wind going to pointe between south and east, and when 
the storm center is approaching from the southwest the winde 
will change to east or northeast. This shift of .wind, if ac- 
companied by falling barometer, will bo attended by increas- 
ing cloudiness, and the southerly winds will bring the warmth 
of lower latitudes; and, as warm air has a greater capacity 
for moisture than cool air, the amount of moisture in the 
atmosphere will increase. The amount and rapidity of the 
fall in the barometer will usually indicate the nearness and 
intensity of the approaching storm. When the center of the 
low barometer has passed over a given locality the barometer 
will  begin to rise, the wind, still blowing and circulating to- 
ward the center of the atmospheric whirl, will shift to west 
and northwest, the temperature, brought from colder lati- 
tudes by the winds west of the center, will be lower, and the 
weather will clear under the influence of an area of. high 
pressure, which always follows in the wake of an area of low 
atmospheric pressure. 

NOTES BY THE EDITOR. 
WEATaER mEGRAPHY IN =GLAND AND AME€€ICA. 

It is well known that the first weather maps for the United 
States, as compiled daily by means of telegraphic reports, 
were made by the Smithsonian Institution. I n  1843 Espy 
had been engaged by the United States Government as mete- 
orologist; he was assigned to duty, a t  first under the Surgeon- 
General of the Army, afterwards, to the Secretary of the 
Navy and, finally, 1848, under the Secretary of the Smith- 
sonian. During the first years of his work he compiled many 
daily maps from the monthly returns of the meteorological 
observers mattered over the country, and he published a 
liberal selection in his four successive meteorological reports. 
In  1847 Professor Henry began to devote special attention to 
this subject, and, during the subsequent years, in cooperation 
with Professor Espy, the Smithsonian system of observers 
was largely extended, special investigations were made, the 
telegraph offices were supplied with instruments and reports 
secured for the compilation of daily maps ; the prediction of 
storms was definitely proposed as the ultimate object of the 
work in hand. The telegraphic reports seem to have begun 
in 1849, at least experimental maps were then made for July 
19th and 20th for Professor Henry by Dr. A. Jones, in New 
York, and sent to Washington as samples. Dr. Jones wished 
to have.New York made the central collecting point. 

Simultaneously with the work of Espy and Henry and their 
colaborers, Redfield, Loomis, Coffin, and Guyot, a siniilar de- 
velopment was going on in England. The electric telegraph 
company (usiiig Wheatstone’s system) had been incorporated 
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in England in 1846, and by 1861 it had erected about 2,000 
miles of wire. At the first great World’s Fair, at the Crystal 
Palace near London, in 1851, weather reports were received 
by telegraph from many points and a daily weather map 
published by lithography, beginning with August 8, 1851. 
A facsimile of this map is reproduced in Symons’ Monthly 
Meteorological Magazine, September, 1896. 

The last number of Symons’ magazine (April, 1897) contains 
further interesting information with regard to similar work 
in 1849 and 1850. Just before receiving that number of this 
magazine, the present Editor had discovered and copied the 
following interesting letter from Mr. James Glaisher which 
has been, fortunately, preserved among the fragments of cor- 
respondence saved from the destruction of the records of the 
Smithsonian at the disastrous fire of January, 1865. These 
records are now accessible to the student, and the letter here 
reprinted, taken in connection with the important and 
authoritative sketch published by Mr. Symons, shows that 
Mr. James Glaisher, the nestor of meteorologists, who is 
still living a t  an advanced age in London, was, so far as we 
know, the first to organize a system of strictly simultaneous 
observations and to compile the corresponding daily bul- 
letins and weather maps. According to Mr. Symoiis, Glai- 
sher’s first map was that for .June 14, 1849, or five weeks be- 
fore that of Dr. Jones in New York. He does not appear to 
have utilized the expensive assistance of the electric tele- 
graph, but by the cooperation of the railroad companies, and 
a t  the expense of the proprietors of the Daily News he was 


