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northern part of the country to the Rocky Mountains the sky 

rivers melted rapidly and on the 11th the rivers were high, with 1 curred in this part of Indiana since December, 1882. The 
a swift current. On tlre 12th the towu was nearly surrounded streams were a t  flood height, carrying away bridges, and doing 
by the waters of' the two rivers. 
flooded, aud a number of mills and factories were compelled to 1 similar to the above have been received from stations in Ken- 
cease operations. I tucky, southern Illinois, Indiana, and Ohio, indicating that an 

Vevay, Switzerland Co., Ind. : on the 22~1, a t  1 a .  m., a heavy, unusually large amount of rain fell over the greater part of the 
storm of thunder, lightning, and rain set in and continued with- , Ohio Valley on the 22d and 23d. In Clermont county Ohio 
out interniissiou until the early morning of the 23d. The pre- I the Little Miami River overflowed its banks a t  noon of t h  22d 

'cipitation w a s  large, 1.87 inches of rain falling during the first and did considerable damage. In Boyle county, Ky., the pre- 
seveu hours of the storm; i t  continued copious all day, an ad- 1 cipit, <i t ion is stated to have been the heaviest that has occurred 
ditional amount of 1.80 inches falling, makivg a total of 3.67 I for years; Clark's Run, a small stream, was rapidly swollen to 
inches in twenty-six hours; the result was great destruction of la flood which did much damage by washing away fence8 and 
crops from washing aud overflows, with fences, sheds, and other I the soil of recently plowed land 
light buildings carried away. On the 23d the Ohia ltiver rose I Jeffersonville, Ind. : during the storm of the 22d 'a number 
a t  t he  rate of twelve inches per hour, and in a number of places of houses mere flooded, the sewers not being large enough to  

storm set in at 2 a. m. and was accompanied by an intense 1 p. m. of tho 22d, 3.11 inches, was the  heaviest since April 6th 
electrical disturbance and the heaviest rainfall that has oc- 1 and 6th, 1883, when 3.14 inches fell in 12 h. and 45 m. 

Hundreds of cellars were I great damage to roads and farms. A great number of reports 

overflowed its banks. At  Xew Albany, in Floyd county, the I carry off the water. The rainfall from 9 p. m. of the 21St to 9 

- _____ _ _  ______ ____ -_ 

azimuth 140" to 210". A few streamers appeared. 
19-20th.-On this date a f'aint display mas visible a t  Mar- 

ATMOSPHERIC ELECTRICITY, 

AURORAS. ! i t  appeared in the form of a faint arch, and was visible from 
11 1). m. to 12.30 a. m .  The most extensirely observed aurora of the month appeared 

on the night of the 14-15th1 but i t  was not brilliant and ex- 
hibited no unusual characteristics. In New England clear 
weather prevailed, and the display was visible at stations in 
this district from about 8.30 to 11.30 p. m.; a t  11 p. m. the 
light assumed the form of a faint auroral arch, with some ap- 
Dearance of streamers. From New England westward over the 

' 

l%th.-An aurora of moderate brilliancy was noted a t  stations 
in northern Michiga.n. Clear weather prevailed in the Lake 
region, but rain or snow in districts to the east and west. The 
light ma8 visible from 9.25 t.0 10.20 p. m., and consisted of an 
arch of white l ight extending loo above the horizon and from 

streamers appeared a t  11.45 p. m. 
10-11th.-A faint aurora was visible at Escanaba, Nich., 

from 8.30 p. m. until after 1 a. m., when clouds obscured it. 
The sky was generally cloudy in the Lake region and westward. 

ll-l2th.-Reported from a number of stations in New Eng- 
land ; from thence westward in the northern districts of the 
country cloudy weather, with rain or mow, prevailed. This 
display waa quite brilliant a t  Mount Washington, N. H., where 
i t  was first noted between 10 and 11 p. m., in the form of' an 
arch. Wares of l ight moved rapidly from east to west, and 
streamers rose from the western extremity of the arch to an 
altitude of 70°; the streamers were very slender but remark- 
ably distinct, the edges being unusually well defined. The 
lower part of the arch was of a yellow color, gradually becom- 
ing light green on the upper side. 

16-16th.-The auroral light was noted at  several stations on 
the night of the 1616tk1, through breaks in the clouds which 
covered the sky from Dakota eastward; a t  Fort Totten, Dak., 

a. tu. numerous streamers appeared a t  its western edge. 
28th.-On this date a faint auroral arch was noted a t  Mar- 

quette, Mich., and Duluth, Minn.; a t  the same time rain or 
snow was falling over all districts toward the east j in the north- 
western districts the sky- was clear or fair. 

THUNDER-STORMS. 

Thunder-storms were reported from some part of the various 

Alabama.-7th, 18th, 21st, 224  23d. 
Arizona.-gth 14th. 
Arkamas .4 th l  6th, 14th, 17th ,  21st, 22d, 26th, 27th, 30th. 
California.-10 t h , 29 t h . 
Colorado.-loth, l l t h ,  13th, 16th, 17th, 20th. 
Oonncoticut.--18th, 23d, 29th. 
Dakota.-lst, 8th to l l t h ,  13th, %th, 29th, 30th. 
Delaware.-lBth, 18th, 26th. 

states and territories on the following dates : 
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Q 4 . m  .............................. 
I 1 . I O D . m  .............. 
l I . ~ 5  ............... 
ll.?o m. .............. *: ; .............. 
~ 1 . 3 0  8. m .............. 

R. In ............... 
1 2 . 5 ~ a . m  ............... 
12.00 m .................. 
l X 0 1  P. m ............... 
11.02 P. m ............... 

11.00 8. 9,111 ni : .............. 

.............. 
:::::::..... .......... ............... 
lx,45 8 ,  

.............. 

:::;E: 1", ............... ............... 

phrida.-lst, 3d, Gth, i th,  8 th ,  l l t h ,  13th, 14th, 1%h, 18th, 

@eorgia.-lst, Sth, 16th,18th, 22d to 35th. 

Illinois.-13th. 14th, 15th, 17th, 20th, 21st, 22d, 26t11, 27th: 

Indiana.-13th to 17th, 21st, 22d, 23d, 26th, Xth,  28th. 
Indian Territory.-llth, 16th, 17th, 2 1 ~ t ,  26th, 29th. 
Iowa.-3d, 6th, loth, 12th-14th1 17th, 21st, 22d, 26th, 27th, 30th. 
&7anea8.-9th to 13tli, lGth ,  17thl19th to 22d, 27th, 29tb, 30th. 
Eentzccky.-7th, 14th, 17th, 18th, 21st, 22d, 334 2Gt11, 28th. 
Louisiana.-8th, 17th, 22d, 23d, 24th. 
MaryZand.-ldth, 16th, 18th. 
Maseachwett8.-18t h , 29t h. 
&fichigan.--3d,4th, 8th, 9th, lOtb, 12th to 15th, 22d, 27th, 28th. 
Minnesota.-9th, loth, l l t h ,  20th, 30th. 
Miaeissippi.-22d. 
&fiesoz6ri.-16th, 21st, 22d, 25th to 28th, 30th. 
%ontana.-29th. 
Nebraska.-3tl, loth, l l t h ,  21st, 29th, 30th. 
Ne.rada .--2sth. 
New Hawpshire.-29th. 
New Jersey.-Ilth, 16tb, 18th, 23d, 23d, 26th, 26th. 
New Mea$co.-8th, 12th, 15 th ,  Xth,  24th. 
New York.-9th, loth, 13th ,  16th, Zlst, 23d, 27th. 
North CaroZina.-l5th, 18th, 20th, Slst, 224  26th to 29th. 

Oregon.-28th. 
Pennsylvania.-14thl lSth, 37th. 
b u t h  CaroZina.-l4th, 15th, lGth, Bth ,  20th,23d, 23d,25th, 

l'ennessee.-4th, 7th, 15th, 17th, 18th, 21st, 22d, 23d, 26th, 

Texas.-7th, $th, Oth, 11th to 17th, 20th, 22d, 28th, 29th, 30th. 
Vermont.--Dth. 
vbgida.-l4th, 16th, lGth, 18th 19th, 23d, 26th to 29th. 
waehington Territory.-24th, 29tl. 
west Virginia.-l5th, 18th, 224 28th, 29th. 
Tisconain.-3d, loth, l l t h ,  12th, 14th, 15th, 2164 22d, 2Gth, 

Pdyoming.-l6th, 18th.  

Observations of the valiie of the electrical potential of the 
atmosphere have heen made during the month of April, 1887, 
at Washington City, Baltimore, Md., New Haven, Conn., 
Itbtaca, N. P., Boston, Mass., Columbus, Ohio and Terre 
Haute, Ind. In  addition to the regular series at bashington c%' a series of simultaneous observations were taken at the 

of the Washington Moniiment and at the Signal Office on 
April 7th. The following table gives briefly the results: 

19th, 23d, 24th, 26th. 

Idah0.-17th, 24th , 28th. 

28th, 30th. 

Ohi0.-14th, lbth, 21st, 22d, 23d, 27th, 28th. 

2%h, 28th. 

27th, 28th. 

27th 28th, 30th. 

ELEOTROMETER READINGS. 

Vollr. VOllS. 
18 

IM)O 36 
I215 30 
1 1 9  36 
rrzs 36 
1750 41 
I 7 5  54 
$75 42 

I175 24 

3: 
1450 
I075 
IOM) - 6 
JIM - 
I I w  - :: 
IZM .- 6 

{ 2% 1- 12 
1075 - 12 
X M X ,  - 12 

l'olla. :I 
;% i 12.09 p.ln 

........... .............. 12.06 p. m 
12.07 11. m .............. 

1114 . ra.08p.m .............. 
I ~ I  ~ z . x o p . m  .............. 
3 . 1z.15 p. nr .............. 

i 12.20 p. m .............. 
1075 12.25  p. 01 .............. 
I d  12.30 11. IIl ............. 
i l i a  12.35p.m .............. 

. 12.40 11. ni .............. 
12.45 p. m .............. 
12.50 p. 111 .............. 

1087' i a .55p .m .............. 
xoia 1 y. in .................. 

.............. 

........... 

........... 

Vul1r. 

272 I "9 
I 2 4  

) 

1x15 
1125 

1 25: 
loa, 

C 
G 
950 

goo 

I'ollr. 

1- 6 

0 

0 

i o  

I- I 1  

- 18 
0 

- 16 

f -  6" 
18 

IZ 
o 

0 

This was a clondy day, with fresh easterly winds. At  the 
top of the Mouumeut sparks co~ild be obtained, abont 2 mm. 
in length and about thirty per minute. The most interesting 
fact in this series of obserrations is the appearanee of negative 
values at the lower station, while positive values were obtained 
at.the upper. This is, perhap$, due to the inductive action of 
the henyj layers of stratus clouds, the electrification of which 
induced so strong an opposite electrification on the earth sur- 
face th&t the equi-potential surface represented by zero ex- 
tended, a t  times, as high as fifty feet above the ground. The 
collector a t  the lower utation is, however, exposed from the 
window of a building, and by no means well shielded against 
the influence of surrounding walls and roofs. But i t  may be 
considered interesting to know that this equi-potential surface 
does fluctnate to such (and doubtless larger) extent. 

Of the regular series of observations, light snow on the 1st 
was accompanied by positive values; cloudy weather on the 
morning of the 13th also ntteurled with negative values; 
cloudy weather and light rain on the 16th, with positive 
values; heavy rain ou the lSth, with largo negative ralues; 
heavy rain on the 224 preceded by falling positire and accom- 
pallied by high iiegative values; cloudy weather and rain on 
the %th, with positive values; ou the 28th, a light thunder- 
storm, nccompsuied with t h e  usual fluctuations; and on the 
29th, light rain , accompanied with positive nlues .  For pur- 
poses of predictions the observations for this month are not 
very satisfactory, there being few ex,unples of change in the 
value of the potential previous to, during, and succeeding 
changes in the weather. It might be noted, however, that 
the potential values a t  this season of the year are less certain 
in character, more unstable, and of shorter duration than 
during those sensons when the weather itself is more settled. 

At  Baltimore, Md., a continuous record for the nionth has 
been obtained by the aid of photography. A discussion of the 
results will be give11 later. For the mouth of March the mean 
tri-hourly values mere determined to be as follows : Midnight, 
148 rolts; 3 a. m., 140 volts; G a. m., 157 rolts; 9 a. m., 161 
volts; 12 m., 163 volts; 3 p. m., 140 volts; 6 p. m., 130 yolts; 
9 p. m., 130 volts. There were but few negative readings, all 
of which, however, are excluded. 

Observations mere made for the first time at Terre Haute, 
Ind. The folloffing abstract is from the observer's report. 
These observations have the personal supervision of Prof. T. C. 
Mendenhall. The exposure iu from the third floor on the north 
side of the Rose Poljtechnic Institute, and fairly free from in-. 
fluencing objects : ' 6  The collector is inside the room 16 inches 
from the inner wall, and the nozzle is 64 feet from tLe outside 
wall of the building and 42 feet above the ground. The elec- 
trometer and adjunct apparatus similar to that employed in 
the Physical Laboratory at Washington City." 

On April lst, high negative values prevail during light rain 
and sleet, falliug to zero as  the rain ended, and half an hour 
later high positive values. At  11.66 a. m., during the passage 
of heavy clouds, there is a change in the values of the potential, 
equvalent to 5,000 volts. At 11.57 light rain began, ending 
a t  12 m., accompanied by high negative values, falling to zero 
as t h e  rain ended, and becoming afterwards positive. From 
12.03 p. m. until 1 p. m. the indications are very variable. The 
day was generally cloudy and threatening? with occasional 
calms and shifting winds. The values obtained at the differ- 
ent times are shown on the 5rst diagram of chart vi. On April 
3d a single negative value occurs among positive readings, tho 
sky being clear overhead, but with cumulus clouds on the hori- 
zon. On April 4th, during threatening weather, negative values 
appear, and again on the 6th. 

Positive values prevail at every observation from the 6th 
to the 14th, during a spell of dry, pleasant, and at times hazy, 
westher. Negative values occur on the afternoon of the 14th, 
during threatening weather, and on the 16th with presence of 
clouds. Rain on the 18th, changing to snow, accompanied by 
negative values, changing to high positive. Rain on the 
morning of the 30th was accompanied mith negative values, 

-I_ 
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becoming positive after the ending of the rain. Very light rail 
on the evening of the same date was accompanied by a nega 
tive value. Threatening weather and light rain on the 21s1 
were preceded by negative indications. The beginning of thc 
rain was marked by high positive values, soon changing tc 
negative and variable values. Exceedingly high values or 
both sides were obtained, and frequent and continued sparking 
noticed in the electrometer. A thunder-storm on the 22d war 
attended by the usual fluctuations, the deflections being to( 
extensive and rapid, a t  many times, for record. 

Of the observations made a t  New Haven, Conn., the follow 
ing are noteworthy ; on the lst, snow was accompanied by posi 
tive values, continuing until the ending of the snow on the 2d 
Rain on the night of the 4th was preceded in the a,fternoon bj 
decreasing positive values. Positive values prevail during thc 
spell of fine weather until April 12th. Negative and low posi 
tive values prevail on the 14th during cloudy weather. Rail 
on the 15th, beginning a t  4.18 p. m., was preceded by low posi 
tive and negative values, fire hours. On the 18th negativf 
values were given at 8 a. m., snow beginning at 9.40 a. m. and 
accompanied by high positive and negative values, becoming 
finally positive with the continuance of the snow and a changc 
td sleet. Rain on April 23d was accompained with low posi. 
tive and negative readings a t  its begiuning, changing to posi 
tive ; and rain on the 26th wm accompanied by high negativc 
values, changing to positive values after the rain ended< 
Segative readings occur on the 27th, during threatening 
weather; and OP the 28th, during rain, becoming positive aftei 
the rain ended, and falling again to low positive in the after, 
noon, about an hour previous to the beginning of rain. On 
April 29tl1 the influence of heavy cumulo-stratus clouds is :ip 
pareut in the readings. Negative values were recorded a1 

. times, and a general instability of the potential value. Distant 
thunder a t  1 p. m. was accompanied with negative values. 

At  Boston, Mass., negative values were obtained on the 1st: 
at 7 a. m. and 1, 7, ancl 11 p. m. during threatening and uncer, 
tain weather. Positive values mere obtained a t  11 a. m. and 
3 p. m. Light snow began at 9.45 a. m. and ended a t  11.60 a, 
m., beginning again a.t 3.35 p. m. and ending at 4.05 a. in. 
Thus positive values prevailed during the occurrence of mow. 
Snow began again a t  2.10 a. m. on April 2d and was accom- 
panied by a negative value a t  7 a. m. and positive rxlues 
throughout the rest of the day. Light rain, ending a t  8 a. m,  
on the 5th wcw accompanied by low positive potential, iucreas. 

. iug after t l e  ending of the rain. 
The followiug record of the 6th, with tlie observer's note, is 

of interest : _ _ _ _ - - _ _ _ _ _ _ _ ~ - ~ _ _ -  
Time .................................... 
Volts .................................... 
Temporature. ................ ....... 
Belatire humidity 
WInd 

Clouds ............................. 
W. 

- 
NoTE.-A Rtead minus potentinl indicated by the electrometer during 

the mortiiti and aiernoon. With every y j t  of wind (nw.) the deflections 
of the nee& increased greatly. This, an the ne ntive potential, were un- 
doubtedly due to the positive electrification of the ffuilding and the opposite 
induced charge upon the collector. Deflections were smaller during intcrvals 
of no wind. 

These remarks apply equally well to April 7th, when nega- 
tive values are recorded that otherwise are difficult of explan- 
ation. On April l l t h  negative readings a t  7 a. m. precede 
rain, beginning 8.25 a. m., ending 8.60 a. m., with positire 
values during the rest of the day. On April 12th the effect 
of cloud-influence is apparent in the observations. On April 
15th negative potentials were recorded from 10.60 a. m. until 
11.05 a. m.,'and in the evening from 6.40 until 9.08, rain be- 
ginning at 9.36. Low values prevail on the 16th during rain, 
with, occasional negative readings. On the 18th mow was 

' preceded and accompanied by abnormally high posi tire values, 
and on the 21st variable values, high positive and high uega- 

tive, duriug showery weather. Negative values on the 23d e t  
7 a. m., 11 a. m., and 7 p. IU. ,  with raiu beginning a t  10.65 
a. m., ending a t  11.20 a. in., and beginning again at 8.00 1). m. 
On tlie 25th negative values at 3 and 7 p. m. precede rain a t  
9.50 p. in., whiIe positive values prevail dnriug the continu- 
ance of the rain. On April 27th a steady negatire potential 
wits indicated from 7 a. m. uutil  6.20 p. m., the iliaximum de- 
flection occurring at 10.30 a. IU., lasting until 11.20 a. m., from 
which time there was a steady decrease uutilG.20 p. m., when 
zero was reached arid positive values began. On April 28th 
negative aud low positive values occur suflicieutly long in  
advance of the rain to be of practical use. 

The observations for this month a t  Boston, Mass., afford 
some very interesting and satisfactory resultR with regard to 
the value of electrometer indications in weather predictions. 

The observations made at Columbus, Ohio, shorn that posi- 
tive values prevail during fine, pleasant weather. From the 
1st until the 16th uo negative values are notieed. At  3 p. m. 
of the 15th the first negative value i8 recorded. Rain on the 
18th is preceded at least half a11 hour, and accompanied, by 
negative values. A uegatire value is recorded st 3 p. m. of 
the 20th. On the 22d, a t  8.45 a. m., distant thunder was 
heard, and a t  9 a. ni. heavy rain began and continued a t  inter- 
vals duriiig the day. The values obtaiued were as follows: 
9 a. m., 990 volts; 11 a. m., 636 volts; 1 1). m., exceeding 1,876 
volts, negative; and at 3 I).  m. 1,971 volts. 

At  Ithaca, N. P., negative values are noticed on the 1st dur- 
ing calm, fair weather, and ou the 4th during rain. Snow on 
the 5th was preceded b j  low and accompanied by high positive 
values. On the 6th aud 7th negative values are noted, and 
apparently without relation to the weather. On the l l t h  neg- 
ative readings during sliomerr weather, and on tlie 12th ancl 
13th negative and low positive readings, rain fdl iug during 
the night. On the 15th low positive in advance of the rain, 
and negative readings during the rain. 011 the 16th negative 
readings all day, rain from 10.46 a. m. to 11.16 a. m. Nega- 
tive readings on the 17th precede snow beginning 7.30 a. m. 
on tlle 18th, while during the snow high positive readings 
were recorded. On the 19th negative readinga, without. ap- 
parent relation to the weather, and on the 24th, 20th, and 
27th negative values with tho occurrence of cumulus clouds. 
On the 28th low positive values in advance of raiu. 

On chart vi is shown, in the first diagram. the variations in 
the potential, at Torre Haute, on a spring day marked with 
ghowers. I t  will bo noticed that unusually high and very vari- 
able readings are obtained. In  the second and third dia- 
grams the observations for the month at New Haven and 
Boston are charted. 

ELECTRICAL. PHENOJZENA. 
Fort Thomas, Ariz.: the 8th was characterized by clear 

weather, strong southwest winds, and a remarkable display of 
atmospheric electricity. At  times the telegraph wires carried 
a strong current from the batteries which in a few seconds be- 
came weaker, being balanced.and completely overcome by elec- 
tricity of au opposite polarity, and the wires could be worked for 
a fern minutes by atmospheric electricity alone. At  iutervals 
violent snapping discharges occurred on the lightning arrester. 

Fort Apache, Ariz.: on the afternoon of the Sth, during a 
gale which attained a maximum velocity of forty-two miles per 
hour, the atmosphere was highly charged with electricity, a$ 
indicated by the working of the telegraph line; no thunder nor 
lightning occurred. 

Fort Grant, Ariz. : on the afternoon ofthe 8th a heavy west- 
wly gale set in, maxiinum relocity, thirty-two wiles per hour; 
a t  the same time tho air was charged with electricity, which 
greatly interfered with the working of the telegraph. Sparks 
several inches long wore drawn from the key. 

The observer a t  Fort Bowio, Ariz., makes a similar report. 
Phis occurred while Arizona was under the influence of low 
area number vi. producing in this part of the territory high 
minds hut no rain, and very little cloud. Near both Prescott 
ind Fort Vercle a thunder-storm, with rain and hail, occurred. 
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FOREST AND PRAIRIE FIRES. 
Euron, Dnk. : on the morning of the 8th prairie fires were 

seen toward tile north and south. A steady gale from the 
eouth sild solltheast prevailed throughout tlie day, attaining 
tor twenty minutes between G and 7 p. m. a velocity of forty- 
eight miles per llour. "]le observer states that during this 
gale the fires mere driven with incredible speed, and gTept 
Wsses of burning grass lvere blown miles ahead of the main 
body of flame; or(1iuary Are breaks or guards were useless. 
The heat was felt two and a half' miles in advanco of the 
h n e s .  Much property was burned, and several lives were 

METEORS. 
Meteors were reported as follows : 
Yums,Ariz.,lst; Fort Grant, Ariz., and Delavan, Wis.,lSth; 

Willcox, Ariz., and Dover, N. J., 19th; New Haven Conn., 
20th; Manatee, Fla., 12th, 17th; Sanford Fla., 15th; Archer, 
Fla., 20th ; Winclsor, Ill., 14th, 22d ; C h a r h o n  Ill., 22d; Mid- 
way, Kr., 10th ; Woodstock, Nd, 13th  ; Cambridge, Mass., 8th ; 
Ealamazoo, Mich., lst,  2d, 10th ; Raleigh, N. O., 24th; State- 
burg, s. C., and University of Va., 11th; Rappahanuock, Va., 
9th; La Crosse, Wis., 2lst, 25th. 

MIGRATION O F  BIRDS. 

in the southeastern. part of Dakota werc burned orer 

valentine, Nebr. : on the Gth, 7th, aud 8th prairie fires could 
during the prevalence of this gale. 

head, Minn., %l, 9th; Kitty Hawk, N. C., 4th; Fall Rirer, 
Mnss., 6th ; Albanr, Oregon, 6th, 7th, loth, 12th, 13th, 16th to 
19th, 23d to 27th ; Readington, N. J., and Oswego, N. Y., 7th; 

bur& 8. C., forest fires in various directions, 5th, 12tl1 ; Moor- 
head, Minn., prairie fires, Gtli, Sth, 16th to 18th, 29th; Bis- 
marck, Dnk,, prairie fires, 19th, 29th; Pol)lar River, Rlont., 

POLAR BANDS. 
Polar bands were reported from the fOllOWiUg Stations: 


