
MONTHLY WEATHER REVIEW. 
(GENERAL WEATHER SERVICE OF THE UNITED STATES.) 

WASHINGTON, D. C., JUNE, 1882. 

WAR DEPARTMENT, 

OFFICE OF THE CHIEF SIGNAL OFFICER, 

DIVISION OF TELEGRAMS AND REPORTS FOR THE BENEFIT OF COMMERCE AND AGRICULTURE. 
INTRODUCTION. 

The meteorological data colle¢ted in this office during the 

month of June and until the 20th of July, 1882, has been care- | 
fully examined and a general summary of the several elements 

for each district in the United States, is presented in this 
REVIEW. 

The temperature during the month of June averaged from) 

0.1 to 0.2 of a degree above the normal in the districts on the 

vessels have reported ice or icebergs, is not 80 large as in the 

previous month, although icebergs were observed in longitudes 

farther to the east, than in either Mayor April. Several ves- 

sels were wrecked in the ice-fields of the north Atlantic during 

the month, and the chart may be of service in selecting the 

safe routes for vessels leaving the Atlantic ports. The vessel 

reports, which give the latitude and longitude in which ice 
was observed will be found under the heading of OCEAN Icr. 

Atlantic coast; it rose slightly in all other districts east of Under the same heading is given, an interesting extract of an 
the Rocky mountains, and this increase over the low mean 4tticle written by Mr. E. Douglas Archibald, in which the 
temperature of the previous month, has been favorable to agri- | writer discusses the subject of ocean ice and gives its years of 

cultural interests, especially in the eastern and southern see-| maximum frequency, compared with the years of maximum 
tions of the country, where the crops have been greatly 
improved. The wheat crop has been secured in the southern 

districts and harvesting was in progress as far north as the 

fortieth parallel, at the close of the month. Heavy rains in 

the states north of the Ohio valley and in sections of the north- 

west, injured the growing corn, and the late spring reduced 

sun-spots. 

That part of the REVIEW referring to International Meteor- 
ology, presents the general weather conditions which pre- 

vailed over the northern hemisphere during the month of 
April, 1880, and the tracks of barometric minima for July, 

1880, traced from simultaneous observations taken at 7.35 

the acreage of this crop, but the recent warm weather in these 4-™., Washington mean time. The month of April was chiefly 
sections has greatly improved its condition. remarkable for the high temperatures which prevailed in cen- 
On the Pacific coast, the rainfall has been slightly below the | tal Europe, and as an interesting feature of chart v., may be 

mean for the month, except in southern California, and the ‘mentioned, the tracing of the first typhoon of July 1380, oceur- 
wheat crop of Oregen and Washington territory promises to be | ring in the China sea. 
above the average, while that of California will probably fall, In the preparation of this REVrew the following data have 
slightly below the average. _ been used, viz.: the regular tri-daily weather charts, containing 
The cotton region reports have been continued, and for the. the data of simultaneous observations taken at one hundred and 

purposes of comparison, the conditions of rainfall and tempera- thirty-six Signal Service stations and fourteen Canadian sta- 
ture are given for the months, April, May and June. The tions, as telegraphed to this office; one hundred and eighty 
warm weather of June in the cotton growing regions has monthly journals and one hundred and seventy-one monthly 
improved the condition of the crop, in the Gulf and south means from the former, and fourteen monthly means from 

Atlantic states. Reports from the lower Mississippi valley, the latter ; one hundred and eighty monthly registers from volun- 

indicate that a good, but late crop will be produced in the tary observers; forty-eight monthly registers from United States 
overflowed districts. Army Post Surgeons; Marine Records; International Simulta- 

The month has been particularly marked by the occurrence 2eous Observations ; Marine Reports through the co-operation 
of severe local storms and tornadoes, which in many cases, Of the New York Herald Weather Service; abstracts of Ships’ 

caused great loss of life and property. These dictate! ‘Logs, furnished by the publishers of “The New York Maritime 

storms occurred in almost every section of the country, but: Register ’’; monthly reports from the local weather services of 
were most numerous in the states of the upper Mississippi and Kansas, Nebraska, and Missouri, and of the Central Pacific rail- 
lower Missouri valleys. The tornado which occurred in east-| Way company ; trustworthy newspaper extracts ; special reports. 
ern Iowa on the night of the 17th, was the most destructive BAROMETRIC PRESSURE. 

storm of the month. , The distribution of mean atmospheric pressure for the month 
Ocean ice continued in the north Atlantic during the month, | of June, 1882, is shown by isobarometric lines, in black, on 

but it will be seen from the chart that the area within which chart number ii. 
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The area of lowest mean pressure oceupies the region north 
of New England, extending over the lower Saint Lawrence 
valley, and the second depression, extends over the Rocky 
mountain regions, the pressure being least in Arizona. 
Compared with the previous month, the pressure has dim- 

inished from 0.1 to 0.15 of an inch in the lake region, and from 
0.1 to 0.2 of an inch in New England, the middle states, and 
Saint Lawrence valley. On the Pacifie coast, the pressure 
has fallen slightly, the distribution of pressure remaining 
unchanged. The low area in the Rocky mountain region 
occupies about the same position as that of May, but the 
isobar of 29.80 includes within its limits, Arizona, New Mexico, 
Colorado, and Utah, and parts of Nevada, Nebraska, Wyom- 
ing, and Idaho. 
DEPARTURES FROM THE NORMAL VALUES FOR THE MONTH. 

Compared with the means of June of previous years, the 
pressure differs slightly from the normal in the Southern states 
and at the Rocky mountain stations, and it is from 0.05 to 0.1 
below the normal in New England and the middle states. It 
is also slightly below the normal on the North Pacitie coast. 

BAROMETRIC RANGES. 

The barometric pressure during the month of June has 
varied from 0.18 of an inch to 0.9 of an inch, the least range 
being at Campo, California, and the greates. range being at 
Escanaba, Michigan; generally the range increases with the 
latitude, and, on the same latitude, the range on the Pacific 
coast is equal to about one-half the range on the Atlantic coast. 

In the several districts the barometric ranges have been as 
follows: 
New England: 0.8 inch at Portland, 0.81 inch at Springfield, 

and 0.68 inch on the summit of Mount Washington. 
Middle Atlantic states: 0.36 inch at Albany, 0.62 inch at 

Norfolk. 
South Atlantic states: 0.58 inch at Kittyhawk, and 0.40 inch 

at Jacksonville. 
Florida peninsula: 0.25 inch at Key West, and 0.34 inch at 

Cedar Keys. 
East Gulf states: 0.52 inch at Starkville, and 0.49 inch at 

Montgomery. 
West Gulf states: 0.67 inch at Little Rock, and 0.33 inch at 

Brownsville. 
Ohio valley and Tennessee: 0.61 inch at Memphis, 0.54 inch at 

Cincinnati, and 0.51 inch at Knoxville. 
Lower lake region: 0.77 inch at Oswego, and 0.63 inch at 

Cleveland. 
al pper lake region: 0.90 inch at Escanaba, and 0.72 inch at 

lcago. 
Upper Mississippi valley: 0.89 inch 

inch at Davenport. 
Missouri palley: 0.34 iuch at Yankton, and 0.68 inch at 

Springfield. 
Extreme northwest: 0.75 inch at Moorhead, and 0.58 inch at 

Saint Vincent. 
Northern slope: 0.69 inch at North Platte, and 0.51 inch at 

Cheyenne. 
Middle slope: 0.62 inch at Dodge City, and 0.45 inch at 

Pike’s Peak. 
Southern slope: 0.67 inch at Henrietta, 

Stockton. 
Northern plateau: 0.53 inch at Umatilla and 0.34 inch at 

Dayton. 
Middle plateau: 0.41 inch at Salt Lake City, and 0.37 inch 

at Winnemucca, 
Southern plateau: 0.39 inch at Santa Fé, and 0.27 inch at Sil- 

ver City. 
North Pacifie coast region: 0.52 inch at Portland, and 0.42 

inch at Olympia. 
Middle Pacific coast region: 0.43 inch at Red Bluff, and 0.30 

inch at San Francisco. 
South Pacific coast region: 0.32 inch at Yama, and 0.18 inch 

at Campo, 

at Samt Paul, and 0.68 

and 0.38 inch at 

AREAS OF HIGH BAROMETER. 

_ Four areas of high barometer have been traced over the 
eastern part of the United States during the month of June. 
They were first observed in the region north of the upper Mis- 
-souri valley, or north of Lake Superior, and moved to the 
‘southeast over the Atlantic, developing but slight energy, and 
causing no unusual change in barometric pressure. In no 
case has an area of high pressure been traced to the west of 
the Rocky mountains, while two such areas have apparently 
approached the north Pacific coast from the Pacific. 

_ [.—The pressure was above the normal for the month in the 
region north of the Missouri valley on the Ist and 2d, but the 
development of low area ii, on the eastern slope of the Rocky 
mountains, apparently retarded the movement of this area. 
The pressure increased in the western districts on the 4th, a 
slight excess of pressure appearing over Texas, while the 
greater pressure continued in British America, north of 
Dakota. A light “ norther” occurred on the Texas coast on 
the 3d and 4th. in advance of this area, and on the 5th the 
pressure had increased to 30.20 and above, in the Mississippi 
and lower Missouri valleys, the centre of greatest pressure 
being near Springfield, Missouri on the morning of the 5th. 
The midnight report of the 5th showed that this area was 
extending eastward over the Southern states, the pressure 
having inereased during the day at stations south of the lake 
region, and the winds in the southwest shifting to easterly, 
with light rains in Texas, Indian territory, and Kansas. At 
the midnight report of the 6th, this area had moved to the 
east of the coast line, advancing slowly to the southeast, but 
the pressure continued high in the south Atlantic and Gulf 
states, with rain gradually extending eastward over the dis- 
_tricts as the pressure diminished. 

‘U.—This area appeared in British America, north of Lake 
'Superior and Minnesota on the 10th. It extended over the 
lake region, Saint Lawrence valley and the middle states, and 
on the morning of the 12th was central near Montreal, where 
the pressure was 30.25. At the afternoon report of the-10th 
this area was central off the middle Atlantic coast, where the 
pressure continued high until the 14th, when it diminished in 
advance of low areaiv. The pressure increased on the south 
Atlantic coast as this area passed over New England to the 
southeast, and, when the barometer fell in the northern districts 
Gi the 14th, the region of high pressure was transferred to the 
Gulf States, where the barometer continued relatively high 
until the 18th. 
| IIl.—This advanced from the northwestward over Lake 
Superior on the 19th, the isobar of 30.10 enclosing the upper 
lake region at the midnight report of that date. On the 20th, 
this area was central over lake Erie, and, on the morning of the 
21st, over the middle Atlantic states, enclosed by an isobar of 
30.20, which extended from Cape Hatteras to Toronto, Canada. 
The pressure increased at stations on the Atlantic coast on the 
2ist, with cool fair weather in New England and the middle 
states, and without any marked change in the position of this 
area, which continued over the middle states until the 22d, 
when it passed slowly to the southeast over the Atlantic, the 
| barometer remaining high in the south Atlantic and Gulf states 
until the 28th. 
| IV.—Appeared north of the lake region on the 29th, and 
extended over the middle states and Saint Lawrence valley, 
| attended by cool northerly winds in these districts on the 29th 
‘and 30th. This area disappeared rapidly in advance of low 
area ix. which was moving eastward from the upper Missouri 
valley on the morning of the 30th. 
_ Areas of high barometer appeared on the Pacific coast on 
| the following dates, but in no case could they be traced to the 
east of the Rocky mountains. On the 11th and 12th, the pres- 
‘sure increased to 30.12 at Roseburg and 30.14 at Portland, and 
continued high until the 18th, reaching the maximum, 30.22, on 
‘the 17th. During this period of high pressure on the north 
Pacifie coast, the barometer was below the mean for the month 
at the central and southern California stations, and over the 

‘ 

‘ 
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middle and southern plateau regions. On the 20th, a second | 
/passing rain and fog, suddenly shifted to nw., se. and back to area of high pressure advanced from the Pacific over Oregon 

and Washington territory, accompanied by cool north to west 
winds and fair weather, which continued until the close of the 
month, the pressure in California remaining generally below 
the mean. 

AREAS OF LOW BAROMETER. 

Nine areas of low pressure appeared within the limits of the 
Signal Service stations, sufficiently well-defined to render it 

ometer 29.53. The wind, which was easterly, force 4, with 

se., and then to sw., making this revolution several times, and 
the weather also suddenly cleared up. About «a mile from the 
ship the water appeared to curl up as if from the force of the 
wind, but at the ship the wind was nearly calm, or of force 1. 
The wind eventually settled down and blew from the ene., 
force 7 to 8, and decreased in force toward noon. 

The following reports, furnished through the co-operation of 

possible to trace the movements of each, during at least three 
consecutive tri-daily reports. 

On chart i. will be found the tracks of the centre of these 
depressions, seven of which reached the Atlantic coast, passing 
to the east of the Saint Lawrence valley, north of the mean 
track of the low areas of June. Two extended areas of low 
pressure developed in the Rocky mountain regions, where they 
remained almost stationary for several days. The centres of 
these depressions have been approximately located, with a 
view of illustrating the continuance of low areas in the Rocky 
mountain regions, during summer months. 

The following table gives the latitude and longitude in 
which each area was first and last observed, and the average 
hourly velocity : . 

First OBSERVED. Last OBSERVED. Average ve- 
Areas of low locity in 
barometer. miles per 

Lat.N. | Long. W Lat. N Long. W hour. 

No. L. 45° 30/ 103° 60° 23.8 
Il. 42° on” 102° 30/ 42° 24.0 

42° new 37° 00 107° 00 
IV. 37° 3 69° 30.5 

47°37, 47° 77° 307 28.1 
VI. 47° 104° 00 «47° 77° 00/ 26.0 
VII. 46° 30/ 109° 40° 007 102° Oo” 
Vill. 48° 48° OY 59° 31.0 

The noticeable feature of chart i. is the absence of storm 
tracks from the southern states and Atlantic coast districts. 
No depression appeared south of the fortieth parallel of lati- 
tude, except on the middle Rocky mountain slope. 

The following table gives the number of areas of low pres- 
sures during the month of June, since 1873. 

| 
Month, ~ Year. No. | Month. Year. No. 

June. 1873, 10. June. 1878, 10. 
1874, 9. 1879, 9. 

“ 1875, 7. 1880, | 13. 
1876, 6. 1881, 6. 

“The New York Herald Weather Service,” probably indicate 
| she presence of this storm during its movement eastward over 
the ocean: s. s. “ Lepanto,” 2d, in N. 42° 32’, W. 56° 57’, bar- 
ometer 29.83, wsw., force 6, drizzling rain; s. s. “ P. Calland,” 
Sth, in N. 41° 27’, W. 48° 30’, barometer 29.87, ssw., force 5, 
cloudy; s. s. “ Adriatic,” 4th, in N. 45° 05’, W. 39° 45’, strong 
head wind and sea; 6th, in N. 41° 52’, W. 52° 54’, strong ssw. 
wind and head sea. 

II1.—This depression was central in western Nebraska on 
the afternoon of the Ist, enclosed by an isobarometric line of 
29.70 extending over the eastern slope of the Rocky mountains, 
north of the Arkansas valley, with rain at all stations in the 
upper Missouri valley. On the morning of the 2d the centre of 
disturbance had moved eastward to Omaha, and the depres- 
| sion extended southward to northern Texas, while the rain-area 
had moved eastward to Michigan and the lower Ohio valley. 
This storm continued its easterly course during the 2d and 
until the morning report of the 3d, passing over Iowa and 
Illinois with increasing energy, and accompanied by very 
heavy rains near the centre of disturbance. A secondary 
depression formed over northern Texas on the 2d, but disap- 
peared as the original depression passed to the eastward. On 
the morning of the 3d, the course changed to the northeast, 
the centre was near Chicago, and the disturbance passed over 
southern Michigan and the lower lake region, causing severe 
gales, barometer at the centre falling below 29.50, and the 
storm becoming more clearly defined as a cyclonic disturbance. 
Heavy rain occurred in the lake region on the 3d, accompa- 
nied by dangerous winds on lakes Michigan, Huron and Erie. 
This storm passed to the north of the lower lake region, with 
decreasing force and increasing pressure at the centre. At 
the midnight report of the 4th the barometer was low at all 
stations in the northeastern part of the United States and in 
the Saint Lawrence valley, and the isobarometric lines indi- 
cated that this depression had moved eastward over northern 
New England. Onthe morning of the 5th, the centre was near 
Eastport, the lowest isobar, 29.60, enclosing the centre of dis- 
turbance and extending from Montreal to Halitax. The pres- 
sure continued low in the northeast during the 5th and the winds 

| 

-,_ in New England, and at stations northeastward, shifted to west 
I.—This depression developed in Dakota on the 29th of the erly, indicating the continued northeasterly movement of the 

preceding month, and passed slowly to the eastward ovér Min- depression. The following maximum velocities of wind 
nesota and Michigan with increasing energy, causing danger- occurred during this storm: Hatteras, 40 sw.; Delaware 
ous winds on lakes Erie and Huron, cautionary signals having Breakwater, 43 s.; Milwaukee, 42 n.; Grand Haven, 40 w.; 
been displayed in advance. On the morning of the Ist this Sandusky, 37 w.; Toledo, 36 w.; Detroit, 32sw. Destructive 
depression was central in the Saint Lawrence valley, north- ‘local storms were reported in Virginia and North Carolina on 
west of Montreal, where the barometer had fallen to 29.36. | the 4th, which were in some cases accompanied by hail. The 
Heavy rains occurred in the districts on the Atlantic coasts on | following vessel reports, furnished through the co-operation 
the Ist, and dangerous southwest to nurthwest winds prevailed of the ‘“‘New York Herald Weather Service,” probably indi- 
on the Atlantie coast from Eastport to Jacksonville. This cate the presence of this storm during its eastward movement 
storm apparently lost much of its energy after reaching the | over the ocean: 5th, s. s. “ Gallia,’ N. 40° 37’, W. 70° 54/, 
Atlantic, and when last observed, north of Nova Scotia, the | 
pressure at the centre had increased and the isobars were less 
crowded than they had been when the centre of this disturb- 
ance was passing over the lake regions. The following max- 
imum wind velocities were reported during this storm: Hat- 
teras, 52, sw.; Delaware Breakwater, 40, sw.; Cape May, 40, 
8.; Sandusky, 46, sw.; Smithville, 30, sw.; Cedar Keys, 31, s. 
A heavy southeast gale, accompanied by heavy rains, occurred 
near Cape Cod on the Ist, the wind reaching its maximum 
velocity about 11 a. m., when the tide was unusually high. 
Captain Gregson, of the s. s. “Circassian,” reports, May 30th, 
at 8.30 a. m., in latitude N. 47° 35’, longitude W. 57° 05’, bar- 

barometer 29.79, sw., foree 5, lightning; 6th, s. s. “* City of 
Montreal,” in N. 41° 37’, W. 63° 57’, strong head winds 

Ill.—The area of high barometer, which followed low area 
ii., extended slowly over the districts east of the Mississippi, 
where the pressure continned relatively high until the 21th 
while, at the Rocky mountain stations, the barometer conti nued 
below the mean. The low area traced as iii. was a large barome- 
tric depression, generally enclosed by an isobar of 29.70, and 
including within its limits, Colorado, New Mexico and Utah. 
The position of the centre of this depression has been lovated 
approximately at each report from the date of its appearance 
on the 12th. The barometer continued low in this region, 

r 

& 
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from the 12th to the 13th, but the general distribution of 
pressure and direction of wind at the Rocky mountain sta- 
tions, did not warrant the continuation of the track of this 
depression as a part of that traced as iv. A severe tornado 
oceurred in St. Clair county, Michigan, on the 8th, when the 
pressure was lowest near Salt Lake City, but an examination 
of the weather chart of that date indicated the presence of a 
slight depression in the upper Mississippi valley, with north- 
erly winds over Lake Superior and southerly winds in eastern 
Iowa and southern Illinois. Very heavy winds occurred in 
Iowa on the 10th, when the barometer was lowest in Colorado. 

IV.—This depression was central in eastern Colorado on the 
morning of the 13th; the barometer at Denver reading 29.62, 
and that of Cheyenne, 29.63, with northerly winds and light 
rain. This depression extended in a north and south diree- 
tion, from Texas to northern Dakota, the winds being from 
east to south in the Mississippi and Missouri valleys, accom- 
panied by light rains. This area moved northward into west- 
ern Nebraska during the day, enclosed by an elliptical isobar 
the longer axis of which inclined slightly to the east, and 
extended from Santa Fé to Bismarck. The course changed to 
the eastward during the night of the 13th, and the centre 
passed over southern Minnesota, central Wisconsin, and the 
southern part of Lake Superior on the 14th, the storm increas- 
ing in force and becoming more contracted as it approached 
the lake region. The rain-area of this depression extended 
over the states north of the Ohio valley, but the amount of 
precipitation was slight. After passing to the east of the lake 
region over the Saint Lawrence valley, the pressure diminished 
at the centre, and the disturbance became more extended; 
rain fell in New England and the middle Atlantic states as the 
centre of this disturbance passed to the eastward and north- 
ward of these districts. At the 7 a. m. report of the 16th, 
when the centre of disturbance was near Farther Point, the 
barometer at that station read 29.41; the following maximum 
velocities of wind were reported at stations on the lakes: Mil- 
waukee, 36; Grand Haven, 38; Port Huron, 36; Sandusky, 25. 
V.—This depression developed rapidly during the 16th, and 

was probably central near the western part of Lake Superior 
on the morning of that date. At the p. m. report of the 16th, 
it was central in Wisconsin as a slight disturbance, causing 
light rains in the upper lake region and thence southward to 
the Ohio valley. This depression moved southeasterly until 
the centre reached Lake Huron on the morning of the 17th, 
when the a. m. weather chart exhibited a trough of low pres- 
sure, extending from the upper Saint Lawrence to the upper 
Missouri valley. This area became less defined during the 
17th, and finally disappeared to the northeast of Lake Huron, 
the course changing after the morning report of that date. 
Light rains vceurred in all districts east of the Mississippi on 
the 17th, when this depression was moving to the northeast of 
the lakes. 

V1I.—This depression was first observed as central in Dakota, 
at the midnight report of the 16th. It became more clearly 
defined during the 17th, as the centre moved in a southeasterly 
direction, enclosed by an isobar of 29.50, at the p. m., report 
of the 17th. At midnight of the 17th, the centre of this 
storm had reached northern Iowa, the barometer at Des 
Moines reading 29.34, wind w.; Omaha, 29.44, wind nw,; Saint 
Paul, 29.42, wind e.; Huron, Dakota, 29.46, wind nw.; at this 
report, the depression was elliptical in form, the longer axis 
being in a north and south direction, inclining slightly to the 
westward. On the 18th the centre passed to the northeast 
near Saint Paul, where the barometer fell to 29.24 at the 7 
a. m., report, and at the same report, the observer at Duluth 
reported barometer 29.41, violent ne., gale and heavy rain. 
This storm passed directly eastward over Lake Michigan, 
causing severe gales, and heavy rains; after passing to the 
eastward of the lake region, the pressure increased at the 
centre, and the storm lost much of its energy before passing 
beyond the limits of observation. The sueceeding reports 
indicate that it disappeared as a slight disturbance, northeast 

of Nova Scotia on the 20th. Under the heading of local 
storms, will be found a description of the tornadoes which oc- 
eurred while this depression was passing over the northern 
part of the United States. 
VII.—This depression was first observed in the upperJMis- 

souri valley on the morning of the 19th. The pressure con- 
tinued below the normal in this region during the 19th and 
20th, when the centre of low pressure moved southward to 
Colorado, leaving a slight secondary depression in Dakota, on 
the afternoon of the 20th. This depression continued in Col- 
orado until the midnight report of the 21st, when it dis 
appeared before reaching the Missouri valley. 
VU1.—Was central north of Lake Superior on the 24th, and 

passed eastward over the lower Saint Lawrence valley, caus- 
ing only a slight disturbance in northern districts of the Uni- 
ted States. It was at no time within the limits of the Signal 
Service stations, and the position of the centre is only approx- 
imately located at the tri-daily telegraphic reports. 

The following report fernished by Captain Moody, of the 
s. 8. “State of Georgia,” probably indicates the presence of 
this storm: 26th, in N. 41° 01’, W. 56° 27’, barometer 29-76, 
wind sw., force 7, heavy rain. 
1X.—An extended area of low pressure was central in the 

southern plateau region, on the morning of the 27th; this 
depression moved slowly to the eastward over Utah and Col- 
orado, during the 27th and 28th, when its course changed to 
the north. On the morning of the 29th, it was central near 
Deadwood, Dakota, where the barometer was slightly below 
29.70; on this, and the following day, this disturbance moved 
directly eastward over the lake region, with increasing energy 
and at the close of the month, it was central near Saugeen, 
where the barometer read 29.57. Cautionary signals were 
ordered at stations on Lakes Michigan, Huron, and Erie, in 
advance of this storm; these signals were justified by danger- 
ous winds on Lakes Erie, and Huron, but they were not justi- 
fied at stations on the southern and western shores of Lake 
Michigan. 

INTERNATIONAL METEOROLOGY. 

International charts iv. and v. accompany the present num- 
ber of this REViEw. Chart iv. is published for April, 1880, 
and continues the series of that chart begun in January, 1877. 
Chart v. is prepared for July, 1880, and continues the series of 
that chart from November, 1877. In the description of these 
charts, much valuable information has been obtained from the 
“Monatliche Uebersicht der Witterung,” published by Prof. 
Dr. G. Neumayer, Director of the German Marine Observa- 
tory, and from the “Bulletin Mensuel,” published by Mr. 
Mare Dechevrens, of Zi-Ka-Wei, China. 

Chart iv. exhibits the mean pressure, mean temperature and 
prevailing direction of the wind over the northern hemisphere 
for the month of April, 1880, as determined from one observa- 
tion taken each day at 7.35 a. m. or 0.43 p. m., Greenwich 
mean time. ° 

The area of lowest mean pressure occupies southeastern 
Greenland, the mean pressure at Godthaab being 29.54 (750.3 
m. m.), prevailing wind, south, force 4. The barometric gra- 
dients increase slowly toward the east and southeast, but in 
the south the increase is more rapid. 
A second area of mean low barometer extends over British 

India, where the lowest mean pressure for the month was 
29.63 (752.6 m. m.). 
An area of relatively mean low pressure, 29,90 (759.4 m. m.), 

extends over the United States from the lake region south- 
ward and westward to the Rocky mountains. 

The isobar of 29.90 (759.4 m. m.) aiso covers the European 
continent from northern Russia southward to the Black sea 
and the Mediterranean, and westward to the North sea and 
Bay of Biscay. 

Three areas of barometric maxima appear on the chart. 
The first area of mean high barometer, 30.20 (767.7), is that 

of the Atlantic, which extends over the ocean between the 
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parallels of 20° and 40° N., and between the meridians of 20° 
and 50° W. 

In Asia, the isobar of 30.10 (764.5) appears in southern 
Siberia, and encloses the provinces of Tomsk and the southern 
part of Yeneseisk. An area of high pressure, 30.10 (764.5), also 
covers the eastern part of China, while a second area of 30.10 
extends from the western coast of Japan northwestward over 
Corea toward Irkutsk. 

In North America, the high area of the Pacific appears over 
California, where the mean pressure ranges from 30.04 (763.0) 
to 30.10 (764.5), and the isobar of 30.00 (762.0) covers the ter- 
ritory from Manitoba northward to Hudson’s Bay. 

Compared with the preceding month, the pressure has 
remained nearly stationary over Greenland, the mean barom- 
eter being 0.01 inch below the mean for March. The pressure 
has increased over Russia; the area of low barometer 29.60 
(751.8), which was central over that country during March, is, 
this month, replaced by the isobars of 29.90 (759.4), and 30.00 
762.0). 

4 In cai Europe, the pressure has decreased, the isobars of 
30.20 (767.1), and 30.10 (764.5) of March, being now replaced 
by the isobar of 29.90 (759.4). 

In eastern Asia, the pressure has averaged about 0.10 inch 
below the mean for March, while the area of 30.20 (767.1) has 
moved into Siberia. 

In the United States, the pressure has generally decreased 

Canada, the pressure was generally below the normal. 
The following table exhibits the mean pressure and the 

mean temperature for the month of April 1880, in the several 
countries of Europe and Asia, compared with the means as 
determined from observations taken during April, 1877, 1878, 
and 1879. 

Comparative Thermometric and Barometric Means, with corresponding De- 
partures, 

Mean Barometer. Mean Temperature. 

Ed 

< 5 < < < 

° 

30.10 | 30.08 | —0.02 16.6 1.3. | —15.3 
Godthaab 29.91 29.54 —0.37 28.9 27.1 |—1.8 

29.87 | 29.62 | —0.25 | 31.1 | 42.6 |+411.5 
29.86 29.67 —).19 33.4 33.1 |— 0.3 
29.91 | 29.76 | —0.15 | 42.8 | 46.2 

Archangel .. 29.94 | 20.84 —0.10 33.1 32.9 |—02 
29.94 29.98 04 41.8 36.9 |— 4.9 
30.07 30.17 10 39.1 31.1 |— 8.0 
29.98 | 30.07 09 30.9 32.2 1.3 

Nikolaievsk on the AMOOT.... 20.7 23.0 t 2.3 
30.10 55.0 62.6 |—2.5 
30.07 Tiss 56.4 | 56.8 |4+04 
29.91 —0.01 71.4 67.5 |— 3.9 
30.02 ».03 | 78.9 | 79.3 |+4+04 
30.04 05 $1.2 $1.1 |—O1 

. 30.15 ».01 65.5 63.9 |— 1.6 
| 30.24 -21 64.1 62.2 |— 1.9 

Bridgetown 30.02 30.02 | Normal) 83.4 80.2 |— 3.2 
29.96*| 30.16 | +0.20 | 80.2*| 77.3 |— 29 
30.15 30.12 —) 58.0 59.4 |+ 14 
29.94 30.01 +0.07 62.9 57.1 | — 5.8 

Ast | 29.95 30.09 +0.14 59.3 48.2 | —11.1 
29.86 | 29.93 07 68.1 66.7 | -— 1.4 

| 29.88 | 29.97 | 65.1 | 69.7 |— 54 
| Laghouat 30.08 29.96 —0.07 72.3 71.2 |— 1.1 
FOrt-e-Franiceé. 29.84 30.22 ».38 80.4 77.2 | -- 3.2 

30.00 30.02 | 02 59.9 0.5 |—O04 
SamGwick MAMse 29.88*| 29.78 | —0.10 | 44.2 | 46.8 | + 26 

29.87 | 29.91 | 1.04 | 66.6 | 62.2 | —13.4 
30.00 30.00 ormal| 66.1 65.4 | — 0.7 
30.04 | 30.04 | Normal) 66.1 62.4 | — 3.7 
30.06 | 30.05 | —0.01 72.8 70.3 |— 2.5 

| Angra........ 29.99 | 30.26 27 | 60.6 | 63.3 |4+ 2.7 
29.81 29.87 63.9 62.8 1.1 
29.92 29.89 —).03 87.5 87.4 |— 0.1 

| 29.89% | 20.92 ) .03 60.4 56.3 |— 41 
| Nukuss 29.92 | 30.03 11 68.1 57.9 | —10.2 
Nassau 30.03 | 30.15 12 75.8 77.5 |+ 1.7 

29.96* | 30.15 19 75.9% | 75.2 |— 0.7 
29.97" | 30,12 16 54.4* | 53.8 |— 0.6 
29.86*| 29.63 | —0.23 | 89.5*| 96.3 |+ 6.8 

Tokei 30.07 30.08 01 63.1 62.0 |}—11 
San Juan de Puerto Rico................+ 30.00 30.12 12 77.3 77.2 |—01 
Sau Jose de Costa Rico. 69.3 66.6 |— 2.7 

* April mean for two years only. 

The following table shows some of the extreme monthly 
mean temperatures, reported from isolated stations: 

Mean Barometer. Mean Temperature. LOWEST. Degrees. HIGHEST. Degrees. 

Countries. 

April 2877, | apra, [Pepart) April 3877; | Apri, 1660, Depart Jock a4 
| Nikolaiovek on the A MOOT, 23.0 Paramaribo 81.1 

British Isles...... 29.78 28.85 .07 49.2 50.5 1.3 Mauritius... | 798 
Denmark........... 29.84 29.89 05 44.8 48.8 4.0 

Germany | | <3 In British India, the temperature was slightly above th 
39.81 29.00 $0.00 1.6 mean, the highest monthly mean reported being 100°.8 (+38°. 

#9 |+1-4 cent.) at Deesa, and the lowest, 75°.9 (+24°.3 cent.) at Sib- 
Russia............ 29.89 29.98 47.1 46.8 — 0.3 ar. 

| The prevailing direction of the wind over North America, 
Turkey 29.87 29.96 +0.09 63.8 | —13.0 | was, north of the fortieth parallel, northwesterly, except in 

In North America, the temperature was above the normal, 
from Texas and the Mississippi river, eastward to the Atlantic, 
except in the Canadian maritime provinces, where it was 
slightly below the normal. Over the entire country west of 
the 100th meridian, it was below the normal, except in Kansas 
and Colorado. The greatest excess of temperature occurred 
in the middle Atlantic states, and the greatest deficiency pre- 
vailed in the Missouri valley. On the Pacific coast, the great- 
est deficiency occurred in the central region. 

In central Europe, the temperature was everywhere above 
the normal, except in France, where it was slightly below, the 
greatest excess appearing in Austria and Germany. In Russia 
the temperature was below the normal. 

The accompanying table shows the deviations in tempera- 

y 
the lake region and on the New England coast, where it was 
southwest and south or southwest respectively. South of the 
fortieth parallel, the prevailing direction was geuerally south- 
erly and southwesterly; on the Pacific coast it was southeast- 
erly, except at San Diego and Los Angeles, where the prevailing 
direction was northerly. In Canada the winds were northerly 
to westerly. 

In Europe, the prevailing directions were as follows: In 
Germany, northerly to northeasterly ; in France, northeasterly 
to northwesterly; in Austria, southerly to southeasterly; in 
Denmark, Sweden, and Norway, generally southwesterly. In 
Algeria, the winds were northwesterly; in Hindostan, north- 
westerly, and in China and Japan, they were generally 
northeasterly. 

Over the north Atlantic, south of 35° N., and between 20° 
ture and pressure at isolated stations for the month of April, 
1880, as compared with the means of three years: 

and 70° W., the winds were northeasterly ; north of 35° N. and 
between 20° and 60° W., they were generally southwesterly, 

throughout the country, except in Florida and in parts of Ala- 
bama and Georgia. On the north Pacific coast, the pressure - 
was about 0.07 inch below the mean of the preceding month. 
Compared with the corresponding month of previous years, 

the pressure was below the normal in Iowa, Minnesota, and 
the lake region, while it was correspondingly above the normal 
in the middle and south Atlantic states and in Georgia and 
Alabama. On the north Pacific coast, a deficiency occurred, 
ranging from 0.02 to 0.09 inch, while in California, the pres- : 
sure was from 0.02 inch to 0.11 inch above the normal. In 7 
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and north of 30° N. and between 10° and 20° W., they were ‘through Kansas and Nebraska, and was accompanied by severe 
northeasterly. |thunder and hail storms. At North Platte, Nebraska, the 

The following brief notes, descriptive of the meteorological wind reached a velocity of 80 miles per hour from the north- 
conditions over Europe, during the month, are gathered from west, and heavy rains were reported from Dodge City, Kansas. 
the ‘* Monatliche Uebersicht der Witterung:” I1.—This disturbance first appeared in Montana on the 
* During the first week, the area of high barometer, which 6th, and, moving eastward at an average velocity of about 15 
was central over Lapland, moved slowly eastward with in- miles per hour, was probably central on the morning of the 
creasing pressure, and formed steep gradients in connection 8th, near Fort Garry, barometer 29.58 (m.m. 751.3), a fall of 
with an area of low barometer then central over the British 0.30 inch in twenty-four hours. Continuing its course, which 
Isles and North sea. On the morning of the 3d, the barometer was now north-northeasterly, the centre was probably north of 
over the Hebrides was 29.13 (739.9); at Hernosand, it was Moose Factory on the 9th. On the 10th, the storm-centre 
30.34 (770.6), and at Archangel 30.80 (782.3); southward, the moved in a southeasterly direction over the Gulf of Saint Law- 
barometer at Helgoland, was 29.41 (747.1); at Cherbourg, rence, and disappeared on the 11th over the Atlantic. 
29.65 (753.2), and at Biarritz 30.02 (762.5, Stormy easterly IV.—This depression first appeared in Utah on the 10th, and 
winds prevailed on the Norwegian and Swedish coasts, and moved eastward during that day and the following, causing 
strong westerly winds on the western coast of France. threatening and stormy weather in Colorado, Montana and 

The noteworthy features of the month were, first, the unus- Nebraska. The lowest pressures for the month occurred in 
ually large number of barometric minima which prevailed over the states just mentioned, during the passage of this storm. 
northwestern Europe, but these were, in general of short dura- On the 12th, the depression moved northeastwardly and was 
tion, and developed only slight energy; they were accom- central near Duluth. During the 13th, this low-area moved 
panied in most cases by thunder and hail storms; second, the in a southeasterly direction over Lake Superior to the New 
extreme high temperature recorded between the 15th and 24th England coast, and was attended by local rains and occasional 
of the month, in some cases, being as high as recorded during high winds. On the 14th, the centre passed off the coast to 
the summer months. The following maximum temperatures about N. 43°, W. 60°, the U. 8. ship “ Portsmouth,” in N. 42° 
were reported in Germany: At Aschaffenburg, 82°.2 (27°.9 38’, W. 60° 00’, reporting barometer 29.57 (m. m. 751.1. wind 
cent.); Berlin, 81°.3 (27°.4 cent.); Magdeburg, 79°.3 (26°.3 ssw., force 5, raining. On the 15th, the storm pursued a 
cent.) north-northeasterly track and disappeared south of Greenland. 

From the 27th to the end of the month, the temperature fell V.—This appeared in Manitoba on the 15th, and passed 
rapidly, and severe frosts injuring vegetation, occurred through- eastward with its centre north of the lake region on the 16th. 
out the northern part of central Europe. On the 29th and On the 17th, it moved in a northeasterly course down the Saint 
30th, the minimum temperatures of the month occurred, 22°.1 Lawrence valley, and on the 18th, disappeared beyond the 
(—5°.5 cent.), being reported from Oberweisenthal, (altitude stations of observation. 
of station, 927 nretres, or 3041 feet), and 27°.9 (—2°.3 cent.) VI.—This area probably developed during the 18th, and, 
from Potsdam.. ‘ on the 19th, moved by an easterly course through Iowa. Its 

Chart vy. exhibits the paths of barometric depressions which course then changed to the northeastward, and, moving over 
have been traced from the daily international charts for the the lake region on the 20th, its centre was near Rockliffe, 
month of July, 1880, supplemented by vessel reports from the Ontario, barometer, 29.68 (m. m. 753.9), a fall of 0.36 inch in 
north Atlantic. : twenty-four hours. During the 20th and 21st the centre 
The data are charted for each day of the month, on the moved northeastward, and disappeared beyond the stations of 

charts accompanying the “ International Bulletin ” for that observation. 
day, and from these charts and additional reports the move- VII.—This depression developed north of York Factory on 
ment of the centres of barometric minima are traced. , Twenty- the 24th, and on the 25th and 26th it moved eastward over 
three storm-areas, occurring in the northern hemisphere, have Canada. The path of this storm-centre was too far north to 
thus been traced. admit of its being more fully described. 

Concerning the general distribution of these depressions, The weather over the ‘north Atlantic ocean during this 
the following is given: month was unusually free from storms. West of the fiftieth 

Seven appeared in the United States and Canada, two of meridian, high barometer, with light winds, prevailed, at- 
which are traced to the Atlantie, but, during this month, no | tended by occasional rains and thunder-storms. 
storm appeared sufficiently well-defined, after leaving the Between 50° and 30° W. the winds were variable, and high 
American coasts, to warrant its being traced as a continuous barometer and generally fine weather prevailed. During the 
storm across the ocean. . night of the 1st and 2d, in N. 36°, W. 37°, a hurricane occurred, 
Twelve depressions appear over Europe, and these in gen- lasting 24 hours, barometer 29.72 (m. m. 754.9), wind s. to w. 

eral exhibited but slight energy during their prevalence. and naw. 
Four depressions are traced in Asia, extending from the East of 30° W., the weather was generally fine, with fresh 

coast of China generally in a northeasterly course over Japan, southwest and northeast winds and barometer generally high, 
On this chart will also be found a tracing of the first except over the English Channel. 

typhoon that occurred in the China seaduring the month of July, Of the storms occurring over Europe, the following is given, 
1880, a detailed description of which is given below. supplemented by notes from the “ Monatliche Uebersicht der 

The following brief descriptions are given of the storms Witterung,”’ published by Prof. Dr. Geo. Neumayer, director 
first appearing within the limits of the Signal Service sta- of the German Marine Observatory at Hamburg: 
tions: _ WVIII.—This first appeared in Sweden on the Ist, and, pur- 

I.—This depression was central in Kansas on the Ist, and suing a somewhat unusual course toward the northwest, passed 
during the 2d and 3d it moved in a north-northeasterly course into Norway, and on the 2d the storm was probably central 
towards lake Superior, and on the 4th it passed into the Brit-, near Broné, barometer 29.48 (m. m. 748.7). The centre of dis- 
ish possessions and beyond the limits of the stations of) turbance then followed a northeasterly course toward Tromsoe, 
observations. During the early part of its course, this storm the barometer at that station reading 29.48 (m. m. 748.8) on 
was accompanied by heavy rains and severe thunder-storms. the morning of the 3d. On the following day the storm 

II.—This area probably developed in Colorado during the passed in an easterly direction over the Arctic ocean. 
3d, and on the 4th and 5th it moved in an east-northeasterly LX.—This depression was central off the western coast of 
direction over the lake region, and thence down the Saint | Scotland on the 2d, and moved across that country in an east- 
Lawrence valley, where it disappeared on the 6th. This storm southeasterly direction towards the North sea, where it was 
exhibited considerable energy during its eastward movement central on the 3d. On the 4th, it reached the northwestern 
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coast of Germany, causing stormy westerly winds and rain. | 
During the 5th and 6th, it passed over the southern part of 
Norway to the ocean, where it disappeared. 
X.—This disturbance probably developed in the north of 

Scotland on the 7th, and during the 8th and 9th, it passed 
northeastward over the North sea to the Arctic ocean. 
XI.—This was central near Yarmouth on the 9th, and moved 

in a northeasterly course along the coasts of Germany and 
Denmark. On the 10th, the centre was probably near Fanée, 
and, continuing its northeasterly movement during the 11th. 
and ‘12th, it passed through Sweden and Norway, and finally | 
disappeared in Finland. 
XII.—This storm first appeared on the 10th, near the Orkney | 

Islands, and pursuing a northeasterly course, disappeared off 
the Norwegian coast on the 11th. 
XLUI.—This disturbance developed in northern Norway on 

the 15th, and moved by a southeasterly course across the 
White sea; on the 16th, the storm-centre was near Archangel, 
barometer 29.62 (m.m. 752.3), a fall of 0.20 inch in twenty- 
four hours. On the 17th, its course changed slightly to the 
northward, and on this day the storm probably disappeared in 
the valley of the Obi. 
XIV.—This appeared in Scotland on the 18th, Glasgow 

barometer 29.82 (m. m. 757.4), wind west, squally ; on the 19th 
the centre of disturbance crossed the North sea in an east- 

probably near Tokei on that day; on the 24th it disappeared northeasterly course to Norway; passing thence southeast- 
wardly, it crossed the Baltic on the 20th, and was probably 

On the 22d the storm-centre reached | 
Moscow, barometer 29.50 (m. m. 751.6), where it disappeared | 
near Memel on the 21st. 

or became merged in iow area xv. 
XV.—This depression developed over the Black sea on the 

18th or 19th, and moving northeastwardly, was central ov the 
morning of ‘the 20th, near, and north of Kasan, barometer 
29.26 (m. m. 743.2). ’ During the 21st, the storm "apparently. 
curved to the westward, and on the 22d was central near Arch- 
angel, barometer 29.28 (m. m. 743.7). On the 23d, the storm > 
recurved and resumed its northeasterly course, disappearing 
in the valley of the Obi. 
XVI.—This storm ap on the western shores of the | northeast winds. 

In connec ‘tion w ‘ith this depression, Mr. Mare. Dechrev ens, 
of the Zi-Ka-Wei Observatory, reports the occurrence of a vio- 
lent storm on the 4th and 5th: 

The storm first appeared in the north-northwest and pur- 
sued a south-southeasterly course through the districts of 
-Kwa-Chow, Chang-Choo and Yang-che- fou, in the province of 
Kiang-Su. During its path through these districts, it caused 
great destruction to life and property; churches were blown 
down and trees uprooted, city walls demolished and dwellings 
unroofed, and many persons were killed; several junks and 
other vessels were destroy ed or damaged. "The Chinese news- 
papers report a rain-fall of nine inches during the morning at 
Yang Chow. On the arrival of the storm at Shanghai, it ap- 
peared to have lost much of its energy, althoagh still severe. 

The above-mentioned storm does not appear on the interna- 
tional charts, but it is probable that it was closely connected 
with low area xx. during the early development of that storm. 
XXI.—This disturbance appeared in the north of China on 

the 10th. Its influence was felt at Zi-Ka-Wei, where it 
caused heavy rains; during the 11th and 12th it passed north- 
eastward over Corea and Japan to the ocean. 

XXIIL.—This depression developed to the east of Zi-Ka- 
Wei on the 21st and 22d, and passed thence northeastward 
over southern Japan; Nagasaki barometer, 29.47 (m. m. 748.5). 
It passed over the island of Niphon during the 23d, and was 

northeastward over the ocean. 
XXIII.—This apparently developed in the region northwest 

of Zi-Ka-Wei during the 22d, and following a south-southeast- 
erly course, was ceutral on the 23d in about N. 30°, E. 126°. 
Its course then changed to the eastward, and the storm-centre 
passed south of Japan on the 24th; on the 25th it was probably 
central near N. 33°, E. 135°, the U. 8. steamer “ Ric —— a 
reporting in N. 34°, E. 135°, barometer 29.58 (m. m. 751.3). 
During the 26th and 2 7th, it passed northeastward and dis- 
‘appeared on the latter date. 

In connection with the weather in China, during the month 
under consideration, may be mentioned the prevalence of 

The means of seven years show the result- 
Black sea on the 23d, and on the 24th, was central over the ant direction of wind in July to be southeast, while the mean 
sea of Azov. Following a northeasterly course during the 25th, 
26th, and 27th, it was central near Ekaterinburg, 29.16 (m. m. 
740.6), on the last-named date, and on the 28th, it disappeared 
in the valley of the Obi. 
XVI.—On the 24th there was a decrease of pressure in 

southern Sweden, and on the 25th, and 26th, the disturbance 
passed into northern Russia, where it disappeared. 
XVIII.—This depression developed over the north Atlantic 

ocean, south of Ireland, on the 26th, and, passing over 

direction during the present month was northeast. Instead of 
be usual torrid heat, the month was relatively cool and agree- 
able. 

The following description of the first typhoon of July 1880, 
is taken from the “ Bulletin Mensuel” published Mr. Mare 
Dechevrens of the Zi-Ka-Wei Observatory : 

This typhoon prevailed from the 13th to the 19th, and pro- 
bably developed between the islands of Borneo and Mindanao. 
It followed a northwesterly course, crossing the parallels of 

England and western Europe at an average velocity of forty-| 10° and 20°, the first in longitude 120° E., and the second in 
five miles per hour, was central near Posen on the 27th, the 
barometer at that station reading 29.41 (m. m. 747.1). Dur- 
ing the 28th and 29th, it followed an easterly course through 
Russia, and disappeared on the latter date. 
XIX.—This storm apparently developed on the 27th, in 

about N. 47°, W. 18°, and, passing northeastward, skirted the 
west coasts of Ireland and Scotland. On the 28th, the centre 
was probably near Galway, barometer 29.47 (m. m. 748.5). 
On the 29th and 30th, it passed to the northward of the Shet- 
land Islands, where it finally disappeared. 

It is worthy of note, in connection with the storms occurring 
over western Europe during the month, that they were gen- 
erally accompanied by severe thunder-storms and continuous 
rains, the rainfall for the month in northwestern Europe being 
slightly above the normal. 

Of the storms appearing over Asia, the following is given: 
XX.—This probably developed in the interior of China, and 

passed near Shanghai on the 6th and 7th, and was accompa- 
nied by severe thunder-storms and heavy rains. On the 7th 
and 8th, the storm moved slowly northeastward over Japan ; 
at midnight of the latter date 0.31 inch of rain fell in fifteen 
minutes at Zi-Ka-Wei. 

107° EB. , and traversed the island of Hainan and the Gulf of 
Tonquin. 

Its average velocity was eight miles (thirteen kilometres) per 
hour, which is about the usual velocity of the southern typhoons. 
It will be noted that the velocity and direction of the movement 
of this typhoon, contrasts strongly with those of the atmos- 
pheric disturbances of the interior and north of China. 

Notwithstanding its proximity to Manilla and its slow move- 
ment, this typhoon was almost imperceptible to the inhabitants 
of that place. On the 14th, when the typhoon was central 
near N. 15°, the barometer at Manilla, which had remained 
almost stationary during the preceding forty-eight hours, began 
to rise, and it is probable that its slight oscillations during the 
forty-eight hours indicated the slow movement of the storm 
and that its track remained at the same distance from Manilla. 
The east and southeast winds which prevailed at Manilla before 
the passage of the centre were very light; after the centre had 
passed, the wind changed to southwest, 13 miles per hour. The 
storm crossed the Gulf of Tonquin without developing much 
energy, but the ship ‘‘ Fabius,”’ which left Hong-Kong on July 
15th, for Cochin-China, probably experienced the full force of the 
typhoon, as she returned to Hong-Kong, dismasted, on the 
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20th. At noon of the 17th, this vessel was in N. 18° 41’, E.| 10th: s.s. “America,” in N. 42° 30’, W. 50° 36’, passed 
111° 44’, wind blowing from the north with extreme violence, through a fleet of icebergs, some of which were three hundred 
barometer 29.68 (753.9), and falling; at midnight of the 18ch, feet high; s. s. “ Bohemia,’’ in N. 42° 12’, W. 50° 00’, passed 
the barometer reached its minimum, 29.42 (747.2), and the a number of icebergs; s. s. “Cassius,” in N. 42° 35’, W. 48° 
wind shifted by west to southwest. 30’, passed seven large icebergs from one hundred and fifty to 

OCEAN ICE. three hundred feet high; s. s. Wieland,” in N. 42° 46’, W. 
22’, passed an iceberg about fifty feet high; bark “ Hein- 

May 22d: bark ‘‘ Emilie,” in N. 43° 42’, W. 48° 36’, passed io), pil Antoine,” in 41° 55’, Ww. 51° 207, passed two ice- 

bergs. 
llth: s.s. ‘*Alhambra,” twenty miles ene. of Cape Race, 

met several icebergs; 11th to 13th, s. s. “Abyssinia,” from N. 
42° 04’, W. 49° 13’, to N. 42° 37’, W. 52° 57’, passed several 
icebergs; s.s. “Istrian,’? in N. 42° 30’, W. 50° 00’, passed 
several icebergs and considerable drift ice; s.s. ‘‘Thingvalla,” 
in N. 44° 00’, W. 45° 00’, passed three large icebergs; s. s. 
“ Wieland,” in N. 42° 28’, W. 50° 20’, passed an iceberg; in 
in N. 42° 21’, W. 45° 27’, passed two icebergs. 

12th: s. s.‘** Edam,” in N. 43° 38’, W. 48° 50’, passed a 
small iceberg; bark ‘‘ Marco Polo,” in N. 44°, W. 45°, passed 
several large icebergs. 

13th: s.s. ** Edam,” in N. 42° 50’, W. 48° 50’, passed a 
large iceberg; ship ‘‘John Harvey,” in N. 41° 00’, W. 48° 20’, 
passed a large iceberg. 

15th: s.s. ‘* Bulgarian,” from N. 43°, W. 48° to W. 50°, 
passed fifty or sixty icebergs, large and small, extending north 
and south as far as could be observed; bark ‘‘Quebec,” in N. 
43° 36’, W. 57° 00’, passed twelve icebergs. 

17th: s.s. “Colina,” at Saint John’s, Newfoundland, reported 
numerous icebergs from Cow Bay to Cape Race; s. s. 
“Seythia,” in N. 43° 18’, W. 48° 05’, passed an iceberg, also in 
N. 42° 19’, W. 50° 52’, passed a large iceberg. 

18th: bark “Sendemanden,” at New York, from Trieste, 
reported a large iceberg in N. 39° 34’, W. 38° 46/. 

2ist: s. s. “Ashdrubal,” struck an iceberg twenty miles off 
Cape Race, and sank. 

24th: s.s. * Bothnia,” in N. 42° 37’, W. 49° 48’, passed 
several large icebergs. 

25th: s.s. ‘* Bristol,” in N. 43° 15’, W. 49° 10’, passed an 
iceberg; s. 8s. “ De Ruyter,” in N. 43° 33’, W. 50° 40’, passed 
a large iceberg. 

The following extract of a communication by Mr. E. Doug- 
las Archibald, published in “ Nature,” contains valuable 
information bearing on the subject of ocean ice: 

‘In view of the recent unusually cold weather in England 
and Scotland, which has been so well described and proxi- 
mately explained in last week’s ‘Nature’, the following par- 

hundreds of icebergs and a large ice-field extending trom ene. 
to wsw. 

23d: bark “ Amaranth,” in N. 44° 00’, W. 46° 50’, passed | 
three icebergs from forty to fifty feet high; 24th, from N. 43° 
05’, W. 42° 30’ to N. 42° 30’, W. 50° 30’, passed sixty ice- | 
bergs, some of which were seventy to ninety feet high, and | 
from four hundred to five hundred feet long; 25th, in N. 42° 
00’, W. 51° 20’, passed three icebergs. 

27th: s. s. “Elbe,” in N. 41° 51’, W. 48° 39’, passed two 
icebergs; in N. 41° 46’, W. 50° 37’, passed one iceberg. 

28th: ship “Saint Nicholas,” in N. 42° 40’, W. 40° 00’, was 
in the ice for twenty-four hours. 

20th: ship “ W. R, Grace,” in N. 41° 28’, W. 47° 50’, 
passed remnant of an iceberg ; s. s. “ Lessing,” in N. 40° 46/, 
W. 47° 35’, passed several large icebergs. 

30th: s. s. Cireassian,”’ in N, 47° 35’, W. 57° 05’, passed a 
number of icebergs. 

3ist: bark ‘‘ Scotland,” in N. 41° 11’, W. 46° 55’, passed a 
large iceberg; in N. 40° 58’, W. 48° 02’, passed two icebergs. 

June ist: s. s. “Britannic,” in N. 42° 40’, W. 50° 38/ and 
N. 42° 30’, W. 52° 02’, passed several icebergs, some very 
large; s. 8. “ Coventina,’”’ in N. 40° 56’, W. 46° 08’, passed 
an iceberg; s. 8. “ England,” in N, 41° 44’, W. 47° 34’, passed 
a very large iceberg; s. 8. ‘*Heckla,’”’ in N. 42° 29’, W. 53° 
08’, passed several iceberys; 8. 8. ‘* The Queen,’’ in N, 41° 
28’, W. 48° 00’, passed several icebergs; s. s. ‘* Lepanto,”’ 
from N. 42° 30’, W. 49° 00/ to N. 42° 30’, W. 53° 00’, passed 
numerous icebergs. 

2d: 8. s. “*Coventina,” in N. 42° 48’, W. 51° 15’, passed 
two very large icebergs; 8. s. ‘*‘ Devonia,’’ in N. 43° 40’, W. 
46° 53’, passed two small icebergs. 

3d: s. s. “*City of Montreal,” in N. 41° 16’, W. 47° 27’, 
passed a large iceberg with several large pieces of ice floating 
around it; s. 8. “* Devonia,” in N. 42° 24’, W. 51° 15/, passed 
a large iceberg; in N. 42° 24’, W. 51° 28’, passed one large 
and two small icebergs; in N. 42° 24’, W. 51° 55’, passed 
three large icebergs; ‘* France,” in N, 42° 21’, W. 51° 05/, 
passed a number of large icebergs; s. s. “Frisia,” in N. 42° 37’, 
W. 47° 08/, passed an iceberg about two hundred feet high; 
in N. 42° 06’. W. 49° 04’, passed two icebergs; s. s. “State 
of Nebraska,” from N. 53° 56/1, W. 49° 12’ to N. 43° 37’, 
W. 50° 50’, passed large numbers of icebergs; bark “ Scot- 
land,” in N. 41° 48’, W. 51° 48’, was surrounded by a great 
number of large and small icebergs. . 

4th: s. s. “'Belgenland,” in N. 40° 18’, W. 48° 50’, passed 
a large iceberg; s. 8. “Pollux,” in N. 44° 41’, W. 51° 31’, 
passed several large icebergs. ~ 

5th: s. s. ‘‘Adriatic,”’ in N. 42° 10’, W. 48° 30’, passed a 
small iceberg; in N. 42° 05’, W. 49° 00’, passed an iceberg; 
s. 8. **Main,” in N. 42° 43’, W. 47° 16’, passed an iceberg 
about two hundred feet high; in N. 42° 13’, W. 48° 06/, 
passed one large and two small icebergs; in N. 41° 56’, W. 
50° 03’, passed a small iceberg. 

6th: Ship “Larnica,” in N. 44° 26’, W. 42° 50’, passed an 
iceberg. 

7th: s. s. “* Westphalia,” in N. 41° 20’, W. 47° 25’, passed 
an iceberg. 

9th: Bark ‘“* Petunia,” at St. Johns, Newfoundland, reported 
having sighted 932 icebergs between N. 44° 00’, W. 43° 20/ 
and the Cape Race coast; s. s. “Cassius,” in N. 45°00’, W. 
44° 36’, passed several icebergs; s. s. “ Irthington,” in N. 41° 
50’, W. 48° 16’, passed two large icebergs; ship ‘* Larnica,” 
in N. 44° 00’, W. 48° 30’, passed six icebergs; bark “ Alice 
M. Claridge,” off the Banks of Newfoundland, passed seven 
icebergs and a quantity of drift ice. 

-agraph, extracted from the ‘Standard’ of June 15th, appears 
to me highly suggestive, especially as regards one of the 
probable causes for the ‘unwonted high pressures’ on the 
northern side of the depression, which is accused of being the 
immediate source of these unseasonable conditions: 

‘News from Iceland states that the Spitzbergen floe-ice sur- 
rounds the north and east coast, entirely preventing naviga- 
tion. A Norwegian steamer, endeavoring to reach Bernfiord, 
on the southeast coast, last week, was caught in the ice and 
had to put back. Owing to the presence of these immense 
ice-fields, vegetation has made no progress, causing a great 
loss of horses and sheep through starvation. Epidemics of 
measles and smallpox have beer introduced into the island 
from Europe, and are making extensive ravages among the 
population; the fermer is especially prevalent in Rejkjavik.’ 

“ Now it has been ascertained, with some considerable degree 
of certainty, by Messrs. Blanford and Elliot, the government 
meteorologists in India, that a heavy winter snowfall over 
the northwest Himalaya exercises a marked and prolonged 
influence in lowering the temperature and elevating the atmos- 
pheriec pressure, and thereby directly affecting the winds and 
weather over the whole of northern India and parts of central 
India; and indirectly to a much greater distance. Turning to 
Europe, we find the distance from Rejkjavik, on the west 
coast of Iceland, to London is about 1140 miles, or about the 
same as from Lahore to Calcutta (1080 miles), while from 

| 
1 

- 
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Cape Horn, on the east coast of Iceland, to Edinburgh the 
distance is only seven hundred and fifty miles, or about the 
same as from Caleutta to Agra. To any one familiar with 
Indian weather charts or the meteorology of that country, it 
would appear absurd not to attempt to correlate the meteor- 
ological conditions at places so comparatively near as the 
above-mentioned towns; and, in fact, experience has shown 
that the meteorology of the Punjab is not only intimately con- 
nected with that of lower Bengal, but also with that of south- 
ern India. If, therefore, it has been found that an abnormally 
heavy snowfall in the northwest Himalaya, such as that which 

the polar area, in influencing the general weather of these lati- 
tudes, I think it very probable on theoretical grounds, that we 
are relatively more influenced by the latter area in summer, and 
by the former in winter, and that, just as it has been inferred, 
that the regular recurrence of periods of diminished tempera- 
ture in Europe, is due to the regular movements of the ice in 
the polar area, so we may reasonably conclude that abnormal 
movements of the ice, especially in the Spitzbergen area, are 
likely to produce periods of abnormal coolness such as that 
which at present prevails. In any case, the moral to be drawn 
if we really do intend to solve the weather problem, is by al i 

characterised the winters of 1876-77, and 1877-78, exercised a|means to have a meteorological station in Iceland, and 
marked effect on the meteorology of northern India, which was endeavor to study the weather, as we are fortunately able to 
felt at places situated 1000 miles or more from the seat of 
action, may it not be reasonably inferred, that the presence of 
a large mass of ice and snow in the Icelandic area would be 
likely to give rise to similar atmospheric conditions over these 
islands? It seems, therefore, not at all improbable, that the 
abnormal weather during the past few weeks, may be directly 
due in some considerable measure to the coincident appearance 
of large masses of ice off the eastern coasts of Iceland, like 
those which, from the account in the ‘ Standard,’ appear to be 
at present prevailing to an unusual extent. 

“Tn the case of India, an abnormally heavy fall of snow in the 
Himalayan zone is found to be associated, not only with the 
subsequent conditions already named, but also with an initially, 
and therefore according to experience, subsequently weak rn 
west monsoon, which in its turn, invariably causes local, if not 
general drought and famine. These heavy snowfalls are found 
to have a tendency to recur at the minimum sun spot epochs, 
and are proximately due to some condition of the upper anti- 
monsoon current, at present not exactly known, by which a 
larger amount of vapor is deposited in the winter, on the Him- 
alaya as snow, and on the north Indian plains, as the winter 
rains. 

“Tt does not appear that we can so readily account for the 
occurrence of the present ice-floes off Ireland, or for the large 
masses which have been encountered this spring, in the western 
Atlantic. They must, however, to some extent be due to the 
unusually warm winter which seems to have prevailed pretty 
uniformly over the north Atlantic and northwest Europe, and 
which has detached a larger proportion than usual, of the 
aretic ice-fields. And though it is improbable that we shall 
find any such regular periodicity in the amount of these ice-floes 
in the Atlantic, as in that of the Indian winter snows and rains, 
it is worthy of notice to observe that they have a decided ten- 
dency to occur to an unwonted extent about the times of max- 
imum sun-spot—like the present. Thus, Professor Fritz, of 
Zurich, gives the following as the list of years in which float- 
ing ice was found most abundantly in the lower latitudes of 
the north Atlantic :— 

Years of greatest frequen Epochs of maximum 
of floating ice. = sun-spot. 

1804.2 

1896-18 “ 1816.4 
1828-29 
1831 1829.9 

1837.2 
1848.1 

1862-64 1860.1 
1868 
1869 1870.6 

‘*Tt is also interesting to notice that in 1862, Heis’s ‘ Wochen- 
schrift ’’ mentions that the floating ice-massesin the Atlantic, 
caused ‘a noticeable cooling of the weather in June, over 
Europe.’ And it is further significant to find in a detailed 
list of the ice met with every month in the Atlantic, by ships 
belonging to the North German lines, from 1860 to 1869, that 
in 1868 and 1869, (the year in which similar weather to the 
present is mentioned as having been observed by the writer of 
the paragraph in ‘Nature’) were the years in which the greatest 
quantity of ice was encountered. Though I agree with Dr. 
Hann in attributing more importance to the tropical than to 

do in India, on a large scale, instead of merely confining our 
attention to the minute range of conditions we are able to 
observe within the limited area of these islands.” 

TEMPERATURE OF THE AIR. 

The distribution of mean temperature over the United States 
and Canada for the month of June, 1882, is exhibited by the 
dotted isothermal lines on chartii. The table of mean tempera- 
tures at the lower left-hand corner on chart ii. shows the aver- 
age temperature which prevailed in each district during the 
current month, compared with the mean temperature of each dis- 
trict, as determined from observations taken at Signal Service 
stations during the corresponding month of the past ten years. 

The temperature has differed slightly from the normal in the 
districts on the Atlantic coast, the excess being only one-tenth 
of one degree in the middle states and two-tenths in New Eng- 
land. In all other districts east of the Rocky mountains, the 
temperature has ranged from one to two degrees below the 
normal, except in the Missouri valley, where it is slightly 
above the normal for the month. On the Pacific coast, the 
temperature was about two degrees below the normal in Cal- 
ifornia, and slightly above in Oregon and Washington terri- 
tory. At the station on the summit of Mount Washington, it 
was one and eight-tenths degrees below, and on the summit 
of Pikes’ Peak, it was three and four-tenths degrees below 
the mean for the month. 

DEVIATIONS FROM MEAN TEMPERATURE. 

Under this heading, departures exhibited by the reports 
»from the regular Signal Service stations are shown in the table 
of comparative temperatures on the left-hand side of chart ii. 
The following items of importance, in connection with this 
subject, are reported by voluntary observers : 

Illinois: Riley, mean temperature 63°.7, or 2°.9 below the 
mean of past twenty-one years. During that period, the only 
June mean temperature, lower than that of the present year, 

mean temperature 72°.5, or 3°.2 below 
occurred in 1869. 

Kansas: Wellington 
the average of past three years. Yates Centre, mean tem- 
perature 74°.6, or 0°.4 below the average of past two years. 

Maine: Gardiner, mean temperature 61°.94, or 1°.45 below 
the average of the past forty-six years. 

Maryland: Fallston, mean temperature 70°.36, or 0°.25 below 
the average of the past eleven years. During that period, the 
highest means, 72°.40, 72°.61, and 72°.17 occurred in 1871, ’74 
and ’76 respectively; the lowest, 67°.42, occurred in 1881. 

Missouri: Saint Louis, “‘ Missouri Weather Service” “* mean 
temperature differs but little from the average of reports, past 
forty years.”’ 
New York: North Volnuy, mean temperature 62°.82, or 2°.22 

below the average of the past thirteen years. During that 
period, the lowest mean temperature, 58°.68, occurred in 1831; 
the highest, 71°.59, occurred in 1870. Palermo, mean tem- 
perature 62°.4, or 1°.9 below the average of the past twenty- 
nine years. During that period, the highest monthly mean, 
71°.6, occurred in 1870; the lowest, 59°.3, occurred in 1855. 

Vermont: Woodstock, mean temperature 64°.27, or 0°.78 
above the average of the past fifteen years. During that 
period, the highest June mean, 67°.07, occurred in 1876; lowest, 
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58°.78, occurred in 1869; the highest maximum temperature, Shriver, of Wytheville, show the mean, maximum and mini- 
95°.3, occarred June 30th, 1878; lowest minimum, 31°.4,| mum temperatures for each month for a number of years, with 
occurred June 7th, 1831. - the monthly and annual averages: 

Virginia: The following records, furnished by Mr. Howard | 
Mazrimum and minimum temperatures. 

January February. March. | April. | May. June. July. August. September. October. November.| December 

| | 2 | | | | 38 | | || a | | 73 | «9 | or | | 57 | 31 | | 26 
29 | 52 | | 56 | | | | Th | TH | 73 | 50 | 69 | | | 32 50 | W 
8 | 62 | 72 17 | 0 89 | 4 | 96 | | 88 

| 56 | 10 | | | | | 48 | | | | | | | | | 
is | 6 | 76 | 78 | 28 | | | 90 | | s2 | 36 | 68 | 2% | 6 | 18 | 33 | 18 

17 | | 14 | 72 | 28 | | 38 | | 43 | 86 | | | | | 82 37 | | | 
| |--6 | m | 10 | 38 | 88 | 42 | 86 | & | 87 | | 87 | | | 42 | | | | 

n | | 1 | 3s | | 4 | 85 | | 86 | | 88 | | | | 2 
| 4 | 92 | 56 | so | 57 | | | | | | | 17 | 

4 || 5 | | 7% | | s | | | | 58 | | | | 7 
is | | 8 | 73 | 1s | | | | | | | | | | | | | 7 | | | 
3 | | 18 | 72 | | 78 | 83 | | 38 | sz | 48 | or | 58 | | 57 | 83 | | | o | 12 | 73 | 

| 6 | 6 | | | | | 32] | 45 | | | | 47 | | | | | 8 | 10 
19 | 73 | 10 | | | | 86 88 42 | | 52 | | | 87 | 36 | 78 | 27 | 10 | 56 
7 | 6| 2 | | 17 | w | 43 ss | 44 | | | oF | OL | 96 | 48 | | 34 | 77 «210 | | 12 

62.8 69.6 16.4 78.2) 29.6 88.7, 40.2] 85.9 50.2 88.8) 66.3 87.) 54.9 83.1 42.5 76.0; 29.6 1.9 18.5, 60.2 3.4 

Nots.—Observations made at or near 7 a. m., 2p. m., and 9 p. = until October Ist, 1878; Siaiaeaniiee by self-registering instruments. 

Mean temperatures. ‘and Fort Elliott, Texas, 55°. The greatest daily ranges of 
| temperature varied in the different districts as follows: New 

Year, gislElElSi sis i | leis <= England, from 21° at New Shoreham on the 22d, and 22° at 
< Newport on the 16th, to 31° at Boston on the 7th, Provincetown 

on the 13th,and 32° at Springfield on the 23d; middle Atlantic 
65° 68~ 62° 55°) 43° 33°) 54° states from 18° at Cape May on the 12th, and 999° at Delaware 

| | |e | | or | 86 | | Breakwater on the 15th, to 34° at Williamsport and 36° at Bar- 
megat on the 26th; south Atlantie states, from 20° at Macon on 

$8 | 37 | 40 | | 97 | 68 | 72) 74/ 2 | | 36) the 6th and 14th, and 21° at Hatteras on the 21st, to 28° at 

| 3 | 73 | ida peninsula, from 17° at Cedar Keys on the a 
| | | 33 | 43 | 30 | Key West on the 11th; east Gulf states, from 16° at New 

he HSS SIS SA ALB se) Orleans on the 2d, to 27° at Mobile on the 23d, and 28° at 
39 | 41 | 32 | 33 74 70 65/43 41/53 Montgomery on the 28th; west Gulf states, from 11° at Gal- 

| veston on the 30, and 16° at Indianola on the 23d, to 29° at 
40) 43 | 62 29) Denison on the Ist, Shreveport on the 2d, San Antonio on the 

| 36} a2 | | 38 | 87 tad 18th, and 32° at Fort Smith, Arkansas, on the 2d; Rio Grande 
an hi aleslaslalalalea’ ry | valley, from 18° at Brownsville on the 24th, to 35° at Eagle 

| Bad bs Pass on the 18th; Ohio valley and Tennessee, from 23° at Cin- 
It will be seen from the table of mean temperature above, cinnati and Champaign on the 6th and Louisville on the 21st, 

: F : * to 30° at Pittsburgh on the 23d; lower lake region, from 22° 
age at Erie on the 27th, to 29° at Detroit on the 6th Rochester on the 

mum temperatures shows that the maximum temperature of 22d and Oswego on the 23d; upper lake region, from 23° at 
June, 1882, has been exceeded but three times during the Grand Haven on the 12th, to 34° at Escanaba on the 6th, and 
period covered by the record. 36° at Marquette on the 16th; extreme northwest, from 36° at 

West Virginia: Helvetia, mean temperature 65°.54, or 0°.23 Moorhead on the 6th, to 41° at Fort Buford on the 7th; upper 
below the average of the past six years. , Mississippi valley; from 22° at Keokuk on the 6th and 25th, 

24° at Springfield on the 21st, to 34° at Saint Paul and 35° at 
RANGES OF TEMPERATURE AT SIGNAL SERVICE STATIONS. Dubuque on the 5th; Missouri valley, from 28° at Springfield 

Monthly ranges of temperature during the month of June, and 29° at Omaha on the 6th, to 39° at Fort Bennett and 
varied from 22° to 65° over the country east of the Rocky Huron, Dakota; northern slope, from 30° at North Platte on 
Mountains, and from 19° to 67° on the Pacific coast. The the 7th, to 45° at Fort Shaw on the’ 5th, and Fort Keogh on 
smallest ranges are: San Francisco, 19°; San Diego, 20°; 6th; middle slope, from 23° on the summit of Pike’s Peak on 
Galveston and Key West, 22°; Cedar Keys and Punta Rassa, the 3d, to 37° at Dodge City on the 14th, and 38° at West Las 
23°; Indianola, 24°; Brownsville, Texas, Pensacola and New Animas, Colorado, on the 21st, 24th and 28th; southern slope, 
Orleans, 25°; Cape May and Fort Macon, 30°: Hatteras and from 31° at Henrietta and 32°, at Fort McKavett on the 2d, to 
Jacksonville, 31°; New Shoreham, Rhode Island, 32°; Charles-; 39° at Stockton on the Ist, and 45° at El Paso on the 11th and 
ton and Mobile, 34°; Fredericksburg, Charlotte and Savan- 21st: southern plateau, from 35° at Santa Fé on the 13th, to 
nah, 35°. Thelargest are: Campo, California, 67°; Fort Sup- 52° at Fort Apache on the 15th; middle plateau, from 34° at 
ply, Indian territory, 65°; Deer Lodge, Montana, 63°: Car- Pioche on the 12th, to 42° at Winnemucca on the Ist ; northern 
tersville, Montana, 61°; La Mesilla, 60°; Colfax, Washington plateau, from 36° at Dayton on the 4th, to 47° at Missoula on 
territory, Missoula, Montana, and Fort Apache, Arizona, 59°; the 4th; north Pacific coast region, from 33° at Portland on 
Prescott, Arizona, and El Paso, Texas, 58; Tucson, Arizona, the Ist, to 41° at l‘oseburg on the 2d; middle Pacific coast 
Fort Washakie, Wyoming, Dodge City, Kansas, and Fort region, from 15° at San Francisco on the 21st, to 33° at Sacra- 
Bennett, Dakota, 57°; Spokane Falls, Washington territory, mento, and 37° at Red Bluff on the 29th; south Pacific coast 
Winnemucca, Graham, Texas, Concho, Texas, and Fort Ste- region, from 18° at San Diego on the 25th, to59° at Campo on 
venson, Dakota, 56°; Umatilla, Oregon, Smithville, Dakota, | the 23d. 
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‘Table of Maximum Temperatures for the Month of June. 

mum for June, 8 e Highest tations were | Highest from any other source. 

| & | | | & 
i= 

Station | Station. Year. Place. eer 
| 

fo) ° —— 

100 106 | 1881 | Mount Vernon Barracks .... ....... w2 | 1876 | 34 years 
Tucson.......... 108 | Maricopa....... 116 1876 Fort 1876 “ San Carlos... 105 | Yuma..... 114 Fort Lowell.. 126 1876 
Fort Smith.... 101 Little Rock .. 97 188] 

West Las « | DOmver 99 | 1873 | Fort Lyon..... 

lll ('74&'76 Fort Sully... “ 

Delaware...... Delaware Breakwater ... 1880 | Fort 
Dist. of Columbia Washington........ 103.56) 1874 Washington.......... 99 “ 

- Rock Island 102 '70&'73? 
Vevay......... '65&'66? 
Richmond... 100 1878 2“ 
Fort Gibso: 108 |... “ 
Fort Sill..... 103 . 

98 Guttenburg... .. 1038 “ 

se | Fort Wallace......... 108 “ 

Holton ..... 106 “ 
Newport Barracks. 96 “ 

|} 99 1876 ...... 98 

| 97 -| 97.5 1874 | Fort Washington ...... ........... plains 105 “ 

88 | Alpena............. 97 | | 101 “ 

| Breckenridge...... 96 | 1876 | | 99 | 18% | 7 

Saint Louis.......... 99 | 1881 | Alienton.. WOU | | 
J@Mferson Barracks 100 | 18607 | 26 

| North Platte .............. 101 | 1876 | Fort McPherson... | 108 | 1876 | 13 

| Cam a ec | 1871 6 * 
New Hampshire | Mount 71 1878 | 100 | 1876 | 56 

4 Rio Grande ...... 102 1875 | 1 

Albu 114 | 1857 | 18 “ 
Fort iton | 1825 | 

Charlotte Wilmington 100 | 1880 | | 108 | 1880 | 7 

Cincinnati | College 100 | 1861 | 64 

Umatilla.. Umatilla... 104 1863? | 15 “ 

= Pittsburgh... 97 Carlisle Barracks........ 100 | 18687 37 
-| Moant Joy............ 100 1869? | lo 

Rhode Island............. "New 86 | 97 1866? | 35 
South Carolina......... Cha 97 ~=Char Aiken.......... 102 1881 | 4 

| 110 | Fort Ringgold...... 677 | 33 

Fort Duncan.. Bee 1860 | 31 
Mount Carmel... 107 | 1876 $ 
Fort Crittenden .| 13 | | 
Lunenburgh...... 9B | 16 

Fort Walla | 106 | | 12“ 

so | 6 “ 
100 
Vo 1570 

FROSTS. Dakota: Fort ‘Benflett, ‘4th; ; Alexandria 34, 5th. 
Frosts occurred in the various states and territories, as fol-| Illinois: Chicago, Ist; Riley, 1st, 5th. 

lows: Towa: Creseo, and Monticello, Sth; Museatine, Ist, 5th; 
California: Campo, 5th, 21st, 23d; San Gorgonio, 13th, Nora Springs, 19th; Dubuque, Ist. 

14th, 21st. Kentucky: Bowling Green, 4th. 
Colorado: on summit of Pike’s Peak, 2d, 3d, 8th, 9th, 10th, Michigan: Lansing, 5th; Detroit, 6th; Marquette, 10th, 

llth, 14th. 11th, 20th. 

( 
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Virginia: The following record, furnished by Mr. Howard | Tabie of Special Heavy, Largest and Smallest Monthly Rainfalls—Continued. 
Shriver, of Wytheville, shows the monthly and anaual pre- : 
cipitations, with the monthly averages for a number of years: Srecta, HEAVY. Montuty. 

STATION. 
Year. | Jan.| Feb. Me’h. Apr. May.\June,| July. Ang. | Sept. Oct. | Nov.| Dee. /Total Date. Amt.|Duration| STATION. 

| 3.1) 3.3) 3.4] 3.1] 3.7] 2.6] 9.4) 4.3) 4.4] 47.0 Knight's Landing...|0.16 
1961 | 6.3| 5.3/ 8.6) 3.6] 3.2] 3.1] 5.3] 5.8| 0.2] 51.1 4/1.88/ 2hrs, Williams 
1862 | 4.6, 8.0) 4.0| 6.5| 3.2] 4.6| 3.2] 2.8| 1.1! 44.7 Modesto..... 0.19 
1968 | 3.1/ 1.7) 2.3| 3.3] 3.8] 2.6] 6.6| 3.4] 4.3] 2.6/ 1.3] 3.2] 38.2 Sand4/3.15| 2hrs.| 13.50 | Salinas City .. 0.19 
1869 | 2.2| 3.2] 1.9] 4.4] 2.0] 2.8] 2.6] 4.2] 2.7| 1.6| 4.1] 34.4 14 | 2.60 50M, Ravenna........ 0.26 
1870 | 2.3| 4.3| 2.8| 7.6] 1.3) 1.4| 37.6 18 | 2.40 | Rocklin... 0.25 
1871 | 2.3/ 2.8) 3.2] 1.7] 3.4] 1.7] 1.6] 6.0] 38.1 30 | 2.80 CAMPO 
1872 | 1.5) 3.3| 5.7] 4.9) 2.3| 2.6] 24) 1.7/ 1.5] 2.9] 34.8 25 | 3.00 1 hr. 8.00 | 
1873 | 5.4) 3.4] 7.3] 2.8) 6.3] 2.5] 2.2) 2.5] 3.1 | 43.5 6.90 | 0.28 
1874 2.7 3.9 2.7 6.2 1.1 8.8 6.6 2.7 5.7 ll 3.2 1.2 | 39.9 6.66 Fort Gaston...... 
1875 3.1 6.5! 0.5! 9.1 7.8| 4.6] 2.4) 0.5! 3.8) 2.7] 49.0 6.34 coe 0.28 

1876 | 3.0) 2.0| 0.8| 3.4] 4.0] 2.7| 2.6] 4.5) 1.9| 1.0] 33.1 14 | 2. 13 hrs. 6.22 | Brighton 
1877 4.0 0.8 6.7 4-1 1-8 $.3 3.8 7.3 4.1 46.8 Bidwell... 

1881 2.0) 2.3) 0.9) 3.4) 4.12) 20] 5.7) 3.4) 2.6) 86,2 | MME 1B | | 6.72 | Gainesville ...... ...... 0.21 

1882 | 7.1) 5.1) 3.2) 2.8) 4.5] 5.6 ail Idaho. 
Meridian, 22 | 3.01 |....... 6.76 | Curd’ Alene......../0.16 

——|——— | Lake 16 | 3.00 Lewiston 
188) Means.| 3.47 | 3.44 3.45 | 3.59 | 3.57 | 3.92 | 4.28 | 3.63 | 3.63 | 3.10 | 2.91 | 2.97 | 41.46 | n | 1.30| so min. 7.14 0.31 

West Virginia: Helvetia, monthly rainfall 8.27, or 2.65 inches | be Sovw......... ae 7-31 | ce Nena. | 
more than the June average of the past six years. eo 2 TE LOM, | 

Mt. Washington............ | 8.80 13.40 
Table of Special Heavy, Largest and Smailest Monthly Rain/alls. 

: Largest New York 
Sprecia, Heavy. Month Montury, | Troy 8.64 

onthly. North Carolina, (0.20 
STATION. = | New River Inlet 

Date. | Amt.) Duration | | 15 | 1.00 40 tain. Fort MeDermitt...... 0.28 
t 

4 inch. 9.75 Humboldt... 0.49 
labama. t's. vania, ew 

Mt. Vernon Barracks...... (0.10 | Franklin............ 7.88 
Birmingham 19 | 6.00 | 14.41 0.13 | Pittsburgh......... 16 | 1.44 | 

Arkansas. South Carolina. Umatilla. 0.17 
19 | 3.03 --/0.00 | Charleston. 18 | 3,26 |Shrs.36m.) 9.12 | ./0.41 

| Jacksonborough............ 6.44 Texas. 
Chatham, N. B............. 6.7? Tennessee. Austin...... ...... 0.00 
Charlottetown, P. E. 6.15 19 | 2.94 Orange ........... 

Connecticut. 10.21 Texas, Longview ..... 0.02 
New Lond 24 | 1.69 | Pres /0.47 | Galveston 6 ANA 7 | 5.62 6.16 

Dakota. 13 | 1.47 | 0.11 
| BBB | 9.59 0.06 ‘ermont. (0.16 

Fort Sisset 7.42 Newport............ 6.49 | Luling .... .. 0.27 
Olivet... ...... 6.69 0.00 Virginia, Fredericksb 0.30 
Fort Stev 6.07 --|0.00 | Fort Monroe....... 16 | 2.84 BEB, | 

(0.00 West Virginia. (0.86 
Cedar 9.56 -|0.00 | Helvetia.. 8.27 ../0.40 

../0.00 | Beloit.. 6.51 
Shrs.40m. -/0.00 | Embarrass...... 6.40 0.00 
BO MAN, | 0.00 

10.63 | 0.01 
7.96 | Turlock. 0.12 

7.76 0 00 

7.08 "10.00 
0. 

Thr.10m. 4 The following table shows the least and greatest numbers 
0.00 ; 

Springfield, 2 | 2.51 | 12671 | Of rainy and cloudy days and percentages of mean relative 
11.18 humidity as reported from the various districts during the 

Morrison 10.06 --/0.00 th: 
Champaign............. 9.93 .\0.09 | Month : 

Elmira........ 6.23 0.00 
Rockford... 1 hr. Gos 0.00 | Table of rainy and cloudy days and relative humidity for June, 

Indianapolis. 16 | 1.40 | 30 min. 9.35 | Delano 1882. 

Saint Meinrad 6.76 | San Fernando........./0.00 Districts. Rainy days | Cloudy days. Relative humidity. 
evay 6.53 | Spada 

New Corydon, 6.17 hitewater............ 10.00 
Indian i (0.00 

Fort Supply ................. 12 | 3.10 Anaheim. .............../0.00 | New SSS From 9$to17| From 2toll From 62.1 to 82,2. 
lowa. Petaluma... +++ +/0.00 | Middle Atlantic states......... 68.6 “* 80..6 

De: 10 | 8.51 |...) 12.16 | Point San Jose........\t'ce | South Atlantic states...... | * * 
sinks 28 | 2.75 Niles t’ce | Florida peninsula.............. “ 2% 9) “ 683 “ 76.3. 

Keokuk 9.75 | Antioch | East Gulf states ..... - 31% 6 * 

do. 29 | 3.10 Los Angeles............ t’ce | Rio Grande valley.. “00.6 81.2. 
Clinton 9.05  Benetia Barracks...\0.02 | Ohio valley and Tennessee... “ 12“ 22 66.0 ** 75.2. 
Fort Madi 8.75 | San Francisco......... 0.04 | Lower lake region................ “ 13 “ 19 45 
Davenport 0.04 | Upper lake region...........,.... “ 10“ 2| “ “10; “ @26 77.3. 

8.25 | 0.05 | Extreme 17 48210) “ 67.6 73.6 
7.43 | San Diego...............\0.07 | Upper Mississippi valley...... 12 23 

24 | 2.50 9 hrs. 6.10 | Alcatraz Island Northern slope..... 

Kansas. | Tuohey’s Ranche .. Southern plateau ................ “ 3“ 11 36.4 49.8. 
Yates | 2.54 14 hrs, 8.24 | Middle plateau * $0.1 “422, 

Maine. | Colfax... ..{0.13 | Northern plateau ......... 

Maryland. Red Middle Pacificcoastregion... “ 1% 4) “ -O0% 6) “ 41.0“ 78.5, 
Sandy Springs...............) 19 | 1.07 | 30 min, Tehachapi ............../0.15 | South Pacific coast region... “ 1 3 71.0. 

. 
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SNOW. 
Snow has been reported by the following stations: Lansing, 

Michigan, 4th; Wytheville, Virginia, 5th, light spitting snow, 
lasting a few minutes; Milwaukee, 3d; Pike’s Peak, 2d, 3d, 
4th, 5th, 7th, 8th, 10th, 12th, 13th, 15th; Mount Washington, : 
2d, 3d, 5th; Burlington, Vermont, Ist, summits of mountains 
covered with snow; 12th, 20th and 21st, summit of Mount 
Marey covered with snow. 

HAIL. 
Kittyhawk, North Carolina, 28th: Severe hail storm, doing | 

great damage to crops in this locality; hail-stones as large as/ 
walnuts, 

Laredo, Texas, 8th: Severe hail storm from 6.20 to 7.25 p.. 
m.; all windows of northern exposure were broken; hail-stones 
of enormous size fell, (some of them weighing one pound) 
and drifted in places to a depth of six inches. Great damage 
was done by the breaking of sky-lights in stores, exposing 
goods to the violence of the storm. 

Dubuque, Lowa, 16th: For thirteen minutes, commencing at 
2.54 p. m., the largest and most destructive hail-stones fell that 
were ever seen at this place. The hail-stones measured from 
one to seventeen inches in circumference; the largest weigh- 
ing one pound and twelve ounces. Washington park was lit- | 
erally covered with hail-stones as large as lemons, and large | 
basketfuls could be gathered in a few minutes. They exhi- 
bited diverse and peculiar formations, some being covered with 
knobs and icicles half an inch in length; others were sur- 
rounded by rings of different colored ice with gravel and 
blades of grass imbedded within them. The foreman of the 
Nove.ty [ron Works, of this city, states that in two large hail- 
stones, melted by him, were found small living frogs. Anum- 
ber of persons were severly cut and bruised by the falling hail- 
stones. The damage inflicted is estimated at $5,000. One flor- 
ist lost 2,387 panes of glass. Hundreds of windows of south 
and west exposure were broken, including twenty windows of 
heavy French plate glass. Railroad men report that hail fell 
at 2p. m., at MeGregor, forty miles northwest. No hail fell 
on the eastern side of the Mississippi, or at Julien, six miles 
west of this city. 

Cairo, Illinois, 27th: During the violent storm, a description 
of which will be found elsewhere in the REVIEW under the 
head of *‘loeal storms ”, considerable large hail fell along the 
centre of the storm north of this station. 

La Crosse, Wisconsin, 27th: Large quantities of hail fell 
along the track of the tornado (see local storms) of this date. 
Omaha, 25th: Hail-stones measuring one-eighth of an inch 

in diameter fell for twenty-five minutes during storm. 
Huron, Dakota, 23d: Storm aceompa:ied by destructive 

hail. 
Helena, Montana, 8th: 

uring one inch in diameter. 
West Las Animas, Colorado, 11th: Heavy shower of hail 

lasting thirty minutes; hail-stones measuring three-eights of 
an inch in diameter fell, breaking much window glass. 

Morrison, Illinois, 16th: Destructive hail storm reported to, 
have occurred near Lyndon in this state. 

Anna, Illinois, 18th: Severe hail storm; hail-stones three- 
fourths of an inch in diameter, breaking much glass. 

Worcester, Massachusetts, 4th: A heavy hail storm oeecur- | 
red a few miles north of this city. 

Thornville, Michigan, 8th: Considerable damage done to) 
corn and wheat fields and gardens by hail. The track of the. 
storm was about one mile in width. On the 18th, a hail storm 
occurred in the township of Goodland, in this state. Several 
wheat fields were entirely destroyed. Hail-stones fell weigh- 
ing two ounces. 

Protem, Missouri, 1lth: Hail storm causing great damage | 
to the wheat crop and fruit. The hail-stones were about two- | 
thirds as large as ben’s eggs, and were of irregular shapes. 

Freehold, New Jersey, 4th: Destructive hail storm occurred 
between 9.20 and 10.15 p. m., over a strip of country lying to 
the east of this place. The path of the storm was about thirty 
miles in length and half amile in width. 25th: severe storm 

During storm hail-stones fel] meas- 

accompanied by hail, consisting mostly of jagged and broken 
ice; some specimens measuring one and three-eighths inches 
in length and half an inch in thickness. 

Weldon, North Carolina, 4th: During severe storm, hail- 
stones as large as hen’s eggs fell. 

Fallsington, Pennsylvania, 25th: Hail storm at 5 p. m., 
during which the temperature fell 16° in a few minutes; some 
of the hail-stones were an inch and a half in length and of irreg- 
ular shapes. 

Sydney, Nebraska,14th: Heavy storm accompanied by hail 
of remarkable size, destroying much window glass. 

Hail storms of less violence have occurred in the various 
states and territories as follows : 

Arizona: Yuma, 18th. 
Colorado: Fort Lewis, 12th. 
Dakota: Fort Meade, 12th; Bismarck, 12th, 30th; Rapid 

City, 15th; Fort Hale, 17th; Fort Stevenson, 21st; Wicklow, 
24th. 

Georgia: Atlanta, i7th; Augusta, 18th; Savannah, 29th. 
Illinois: Swanwick, 21st; Rocktord, 24th. 
Indiana: Saint Meinrad, 26th. 
Iowa: Clinton, 16th; Guttenburg, 16th, 24th; Nora Springs, 

17th, 2ist; Burlington, 18th; Des Moines and Independence, 
22d. 

Kansas: Yates Centre, 14th, 15th. 
Maine: Gardiner, 9th. 
Maryland: Baltimore, 19th. 
Massachusetts: Worcester, 4th; Boston, 5th. 
Michigan: Thornville, 8th; Port Huron, 14th, 18th; Litch- 

field, 15th. 
Missouri: Protem, 2d, 15th. 
Montana: New Chicago, 9th; Terry’s Landing, 20th, 28th; 

Fort Sbaw, 23d; Forts Custer and Ellis, 28th. 
Nebraska: Fremont, 17th; Fort Niobrara, 20th; Genoa, 23d. 
Nevada: Winnemucca, 9th; Fort McDermitt, 11th; Carson 

City, 14th; Pioche, 28th. 
New Hampshire: Gratton, 19th. 
New Jersey: Freehold, 4th, 25th; Readington, 15th; Cape 

May, 19th: Paterson, 20th. 
New York: North Volney, 2d, 15th; Palermo, 2d; Troy, 4th; 

Oswego and Rochester, 19th. 
Ohio: Cleveland, 4th; Cincinnati, 16th. 
Oregon: Portland and Umatilla, 18th. 
Pennsylvania: Dyberry, 6th, 17th. 
South Carolina: Charleston, 15th. 
Tennessee: Memphis, 12th; Chattanooga, 17th; Murfrees- 

boro’, 18th; Nashville, 22d; Knoxville, 28th. 
Texas: Henrietta, 2d; Laredo, 8th; Eagle Pass, 13th. 
Vermont: Lunenburg, 9th. 
Washington territory: Dayton and Spangle, 20th. 
West Virginia: Morgantown, 19th. 

SLEET. 

Sleet was reported as follows: On summit of Mount Wash- 
ington, 2d; Pike’s Peak, Ist, 2d,3d, 7th to 11th, 18th, 19th, 27th. 

COTTON REGION REPORTS. 

The following table gives the average rainfall, mean of max- 
imum and mean of minimum temperatures, in each of the cot- 
ton districts, as shown on chart vi. issued with the April 
REVIEW. 

Meteorological Record for the Cotton Districts for the month of June, 1882. 

Average rain- Mean of the | Mean of the 
DISTRICTS. fallin inches. maximum. mivimum. 

New Orleans i 2.43 90.6 72.5 

Charleston............. 4.98 | 59.9 67.5 
Atlanta... 3.85 | 88.6 64.8 

BION, 1.97 90.0 66.2 
2.89 90.4 67.0 

Vicksburg ........... 1.44 | 91.2 68.5 
Montgomery 3.49 | 91.5 69.4 

4.06 90.5 67.6 
Little Rock 1,58 91.3 64.2 

— 
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Average rain-| Mean of the Mean of the 

Meteorological Record for the Cotton Districts for the month of May. 1882. | destruction to property. By far the most disastrous was the 
tornado which swept through eastern Iowa on the 17th of the 

DISTRICTS. fallin inches.| maximum, minimum. | month. 
| = The following accounts of storms have been arranged in 

stutes and in successive dates as nearly as possible : 
2.08 $1.9 Arkansas: Osceola, 17th, a severe wind storm, accompanied 

Wilmington "| 2.42 79.0 54.6 by hail, unroofed several houses and totally demolished one. 
Much damage was done to crops. 

Vicksburg........ I 7.03 | $1.9 60.8 Dakota: Wicklow, 24th, a severe storm occurred, accom- 

| |panied by rain and hail. Considerable injury was done to 
Lattie Rock a eS 53.6 farm property and crops, the wind reaching a velocity of sixty 

we twenty-five miles northwest of Alexandria, 24th, a severe storm 
Meteorologrcal Record for the Cotton Districts for the month of April, 1882. | eurred, several buildings were blown down. Yankton, 24th, 

DISTRICTS. Average rain-| Mean of the | Mean of the | Severe storm, several buildings in the country blown down. 
ches. maximum. | minimum. |The steamer ‘*Tompkins was blown from her moorings. 

5.63 81.9 59.9 Geor, gia: Atlanta, 17th, severe thunder and rain storm, 
3.73 81-1 00.2 accompanied by hail; the wind attained a velocity of forty- 
449 76.3 34.9 nine miles per hour. Many trees in the suberbs were blown 

Memon ‘down. Forsyth, 18th, a violent wind and rain storm occurred 
Galveston anes 1.58 82.1 57.9 west of this place, doing much damage to crops and fences. 

Illinois: Geneseo, 17th, during a heavy storm, the spires of 

Little Rock 74 78.2 54.7 two churches were blown down and several buildings were 
more or less damaged At Oregon, the storm was equally 
severe, many barns and out-buildings were blown down by the 
wind or carried off by the flood. Clinton, 17th, a heavy wind 

WINDS. and rain storm passed over DeWitt county, doing a large 
The prevailing winds at Signal Service stations during the amount of damage to farm property and crops. The storm 

passed from nw. to se., and is described as being a whirlwind ; month of June, 1882, are shown on chart ii. by arrows, which | 
fly with the wind. In New England, the middle, and southern | in Wilson township it demolished a barn and injured much 
states, and from the Ohio valley westward to Colorado, the stock, and the rye crop, which was nearly ready to harvest, 
winds were southerly ; in Texas, and at stations ou the south- | Was greatly injured and numbers of fruit trees were uprooted. 
ern slope, south to southeasterly; in the upper lake region Vandalia, 17th, the storm was accompanied by rain and vivid 
and the extreme northwest, northerly to easterly; in the | lightning; much of the wheat crop was blown down and also 
upper Mississippi valley and in the plateau regions, variable; @ considerable amount of timber. The Okaw bottom-lands 
in the Missouri valley, southeasterly, and on the Pacific coast, were submerged and several hundred acres of corn were under 
northwesterly to southwesterly. water. Carmi, 17th, during a severe wind storm, the opera 

TOTAL MOVEMENTS OF THE AIR. house was anroofed and several buildings sustained severe 
: , damage. Many fruit and shade trees were destroyed. At 

The following are the largest total movements at Signal takenen, Salem, and Edwardsville, the storm was aae or less 
Service stations: Mount Washington, 28,235 miles; Pike’s| vere, some damage was done to wheat, but not so much as 
Peak, 15,023; Hatteras, 12,410; Kittyhawk, 9,969; San Fran- lin other districts, : 

peer a ene rg North Carolina, 9,610; Indianola, 9,351 ; | Cairo, 17th, 3.10 p. m., the wind suddenly veered from north- 
Sandusky, 9,342; Concho, 9,339; Galveston, 9,329 ; Delaware west to southwest when a tornado appeared, which lasted 
Breakwater, 9,303; New Shoreham, Rhode Island, 8,957; from 3.10 to 3.35 p.m. The storm-cloud advanced from the 

northwest and was of a dense black color in front, while the north- 
Cit Mii Je kee. 8 178, Hook | western edge of the cloud preseuted a smooth surface, having 

Vicksburg 908: La The 4 greenish hue. A roaring noise, and a rotating cloud of dust, 
1.967; Silver Oi sckeburg, 1,805; la Mesilla, New Mexico, | which enveloped every object in its path, preceded the storm. 
967; Silver City, New Mexico, 2,360; Lynchburg, 2,447; Several houses were unroofed including the U. 8. custom 

Roseburg, Oregon, 2,591; Nashville, 2,634; Augusta, Georgia, | 7 
‘ ; : - house, and twenty empty freight cars were derailed, and 

2,636; Missoula, Montana, 2,733; Olympia, 2,775; Tucson, 2791: Fort Smith, Arkansas, 2,965. ee ’ overthrown by the wind. The track of the storm was from 
from west to east, passing through Alexander, Pulaski and 

HIGH WIDNS. _Massae counties, and was from eight to ten miles wide. In 
The following high velocities were reported from the summit the centre of the track, large hail fell, but none was observed 

of Mount Washington: Ist, 84 miles, sw.; 2d, 77, nw.; 9th, | at this station; trains were delayed by the fallen trees across 
75, nw.; 19th, 92, w.; 20th, 80, nw.; 21st, 80 nw.; 25th and | the track, and one man was killed and others were more or less. 
26th, 95, nw., maximum for the month. On all other days injured. Steamers had their smoke-stacks blown down, others 
during the month, velocities reached or exceeded fifty miles | broke adrift and sank, or sustained great damage. The total 
per hour, with the exception of the following: 4th, 6th, Lith to damage caused by this storm, in southern Illinois, is estimated 
14th, 23d and 30th. Stations reporting velocities of fifty miles | at $16,000. Morrison, 24th, a severe storm of thunder, light- 
per hour or over, are as follows: Pike’s Peak, 64, w., 17th; ning and rain oceurred at this place, several buildings were 
Fort Benton, Montana, 64, w., 20th; Yankton, 61, nw., 24th; damaged by lightning and many hundreds of fruit trees were 
Saint Louis, 61, n., 17th; Fort Elliott, Texas, (0, ne., 12th; destroyed. 
Indianapolis, 60, w., 20th; Dodge City, 56, nw., 30th; North Rockford, 24th, a tornado and heavy bhail-storm occurred ; 
Platte, 53, e., 19th; Fort Custer, 52, w., 28th; West Las { hail-stones were as large as hen’s eggs, and nearly every win- 
Animas, Colorado, 52, se., 19th ; Henrietta, Texas, 52, nw., 12th; dow in the town was broken. The storm caused great damage 
Nashville, 52 w., 18th; Hatteras, 52, sw., Ist; La Crosse, 50, | to fruit and other crops. 
sw., 24th. | 

} 
| 

| 
LOCAL STORMS. 

There have been in the month of June many tornadoes and 
severe storms which have resulted in great loss of life and 

Champaign, 25th, from 2.45'to 4.45 p.m., asevere gale caused 
much damage, especially in the northwestern part of the city ; 
a large barn was blown down, fruit trees uprooted or broken 
off, and great damage resulted to corn and other crops. 

4 
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Charleston, 25th, heavy storm during the evening, many 
orchards were destroyed and forest trees blown down. 

Oregon, 30th, a heavy storm of wind and rain, accompanied 
by thunder and lightning, caused great damage. Fifteen) 
houses were damaged by lightning, and one person was killed’; | 
bridges were swept away, and hundreds of acres of grain 
were entirely ruined. The damage in the town and vicinity 

total damage was inflicted in five minutes, not less than one 
hundred dwellings in the town being reduced to ruins. The 
tornado then turned toward the southeast and struck Iowa 
College, a three-story brick building, which was levelled to 
the ground, some of the students being killed and others 
injured. A train, consisting of an engine and twenty-one cars, 
was wrecked about one and a half miles east of the town, four- 
teen cars being blown from the track by the terrific force of the is estimated at $50,000. 

“Indiana: Indianapolis, 16th, severe thunder-storm, accom- wind. The number of persons killed amounts to about sixty, 
panied by high wind and very heavy rain, occurred at 4.30 p. and one hundred and fifty persons were more or less seriously 
m. Many streets were flooded and several buildings were | injured ; the number of houses destroyed and damaged is one 
damaged by lightning; hundreds of shade trees were blown hundred and forty, and the loss of property will amount to 

rents of rain; streets were inunda an e southwestern Before reaching the town, the tornado devas seve 
art of the city was under water. North Vernon, 16th, several | farms in its track, killing or seriously injuring the inmates of 
uildings were damaged by lightning and flood, and wing the dwellings. Some of the houses appear to have been blown 

crops sustained great injury. Saint Meinrad, 17th, during a| outward, while others were lifted up and carried some distance, 
fierce northwest gale, with = many forest then in = = then 
and fruit trees were uprooted. Indianapolis, 25th, at 6 p. m., passed eastw with unaba ury. to Malcolm, a small town 
heavy wind-squall swept over the city. Many houses were of about eight hundred people, eight miles east of Grinnell; it 
unroofed, and fences and trees were blown down. The greatest | struck this place in its northern half, and wrought destruction 
damage caused by the storm, was the destruction of the steeple as complete as at Grinnell. Houses were blown down and 
of Saint Paul’s cathedral. The wind attained a velocity of completely demolished, two churches were ruined, seven per- 
sixty miles per hour and the duration of the squall did not sons were killed and a number were seriously injured, and mach 

at $20,000. ‘Brooklyn, where it inflic serious damage ife and prop- 
Towa: lowa City, 17th, a tornado visited this place, demol- | erty; at this point it took a southeasterly course toward Henry 

ishing several houses and other buildings and causing consid- county, and finished its work of destruction at Mount Pleasant. 

severe storm; telegraph wires were prostrated and much dam- minu cau, great damage uildings, fences, mer- 
age was done to buildings. Ames, 17th, at 7.45 p. m., a tor- chandise, etc. The storm continued to rage with violence for 
nado passed about three-quarters of a mile south of that place. ‘two hours, but the greatest destruction oceurred at its begin- 
The width of the track was from thirty to forty rods, and the ning. Houses were blown down or unroofed, churches were 

nado at this place was of unequalled severity, and wrought more or less ruined. Nearly e houses were unroofed an 
great destruction to life and property. From reports at hand, their interiors were deluged by the heavy rain, causing great 
the tornado appears to have formed in Green county, in the damage to goods. Some loss of life is also reported from this 
centre of the western half of the state, and about ninety miles place, while many persons have been injured. The damage to 
west of Grinnell. The tornado pursued an easterly course property and crops in the town and vicinity is estimated at 

the Chicago an orthwestern railroad as far as Marshall It is probable that the total number of lives destroy Vv 
county, here its course changed to the southeastward toward this tornado, during its entire path, will amount to more than 
Poweshiek county. Persons residing = —— fifteen miles one hundred, while the damage to property is incalculable. 
east of Jefferson, Green county, saw the tornado pass along,) Dubuque, 22d, at 5.50 p. m., a heavy thunder-storm with vio- 
a little to the south of that place, but no damage was done | lent gusts of wind, burst over the city. Trees were uprooted and 
in that vicinity, as the tornado probably did not strike the fences and out-houses, sheds, &c., were blown down. Con- 
earth near there. Three persons were killed, and considerable | siderable damage was done in the northern and western parts 
damage was done near Nevada, Story county, and much dam- | of the city. Independence, 22d, a severe storm, of hurricane 
age was also done in Jasper county during the passage of the force, burst over that place between 4.30 and 5.00 p.m. It 

ouses were demolished and four pe 8 ed. wind storm, yet it partook somewhat of the nature of a tor- 
The tornado then advanced toward Grinnell, where it proved nado, having at times, the spiral and twisting motion char- 

more destructive than at any point along its track, causing acteristic of tornadoes, but it was without the funnel-shaped 
at loss of life; it then passed oe gy an and itis prob- cloud, and only displayed the whirling motion at intervals. 

able that the same torrado caused the destruction at Mount-Many houses were blown down or unroofed, and a number 
Pleasant, in Henry county. The distance from Jefferson, where of outbuildings and large quantities of fencing were carried 
the storm was first observed, to Mount Pleasant, is, following completely away. A large smoke-stack, one hundred and 
the track tornado, about as it thirty feet high, was levelled > two persons 
was first observed at 7.30 p. m., at Jefferson, and the damage were killed and several injured, the of property amounts 
oceurred at Mount Pleasant at about 11 o'clock, it would ap- to about $150,000. The track of the storm was not extended, 
pear that the tornado travelled at about fifty-five or sixty miles and was about twenty miles in length. It formed east of 
an hour. Respecting the destruction caused by this disastrous Cedar river and visited Jessup at about 4.30 p. m, and was 
storm, the following is given: The storm-cloud, which was of very severe at that place. Rain fell in torrents, flooding 
the usual funnel-shaped appearance, and accompanied by &| the streets, and the wind swept everything before it; maple 

struc e town about 8.30 p. m. o ay, June 17. e were unroofed and a great many barns were y wrecked. 
width of the track appears to have been comparatively narrow, At Pleasantville, Marion county, some damage was also done 
but within its limits everything was destroyed; it entered the to buildings, and also in the townships of Walker and Rowley. 
town from the west, and moved a little north of east, laying Emmittsburg, 24th, a tornado — through Clay county, 
the entire northwestern part of the town in ruins, nearly all doing considerable damage, and struck Emmittsburg about 
the buildings being crushed to splinters by its terrific force, 7.30 a.m. The storm ed with terrific violence for twenty- 
and the streets flooded to a depth of one foot of water. The five minutes, during which time many houses were demolished 
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and others unroofed; barns and fences were carried away.!of the track varied from thirty to eighty rods. 18th, a tornado 
Immense volumes of water from Swan lake were caught up oceurred in Saginaw county, and sweeping through a part of 
and dashed against the houses left standing. Four persons | Huron county, struck the lake south of Port Austin and formed 
were killed and several were injured ; during the passage of the two distinct water-spouts, which passed rapidly eastward. 
storm through Clay county, twenty farm houses were blown| In the track of the tornado-cloud, which was funnel-shaped 
down and four persons were killed. Patterson, 24th, «a heavy and accompanied by a roaring sound, buildings were lifted 
wind and rain storm did considerable damage; a store, five from their foundations and demolished, the inmates sustaining, 
dwellings and two stables were blown down, and many farms in some cases, serious injury. Many barns were destroyed and 
in the vicinity were more or less damaged. Hoopersville, 24th, much valuable stock was killed; in the townships of Grant 
a hurricane, which lasted fifteen minutes, caused great damage; Brookfield and Bad Axe,several buildings were destroyed and 
a church, school-house and twenty-five dwellings and barns | standing timber was twisted off and carried aways The storm 
were more or less damaged, and one man was fatally injured. was accompanied, in some places, by heavy rain and hail. 
Cedar Rapids, 29th, a furious storm occurred, but did not strike | 24th, a severe storm passed through Livingston county, on this 
the ground except in a few places, where it caused much day, destroying crops, fruit, fences, ete., and several persons 
damage. 

Kansas: Atchison, 16th, one of the most severe storms ever 
experienced occurred at Atchison on the above date. Rain 
fell in torrents, flooding cellars and basements, and the elec- 
trical phenomenon was particularly brilliant, the heavens 
appearing as one blaze of light for two hours. Several houses 
were struck by lightning and injured, while many others were 
either completely demolished or unroofed. All telegraph | 
wires were prostrated and railroad travel suspended. No lives 
were lost during the storm, but many persons were injured. 
The damage in the town is estimated at $15,000. On the. 
Santa Fé railroad, twenty miles east of Topeka, fifteen freight 
cars were blown from, and across the track; growing crops | 
were much injured, corn being flattened and broken, and in- 
some sections the damage is irreparable. Leavenworth, 17th, 
the heaviest and most destructive wind storm ever known) 
visited this station. The storm began at 12.13 a. m., and for 
five minutes the wind registered a velocity of seventy-two 
miles an hour, and during that five minutes, the most of the 
damage occurred. Many buildings were unroofed and frame 
structures blown down; the top of the Kansas Central Eleva- 
tor was blown off and the building twisted off its foundation ; 
trees were uprooted and others broken off close to the ground. 
The storm struck the Mount St. Mary’s Female College, a few 
miles south of the city and blew down the main tower of the 
building; the tower fell on the roof and crashed through the | 
dormitories, killing four children and injuring many others. 
A man is reported to have been blown into the Missouri river 
and drowned, near the Union depot. Fruit was stripped from 
the trees, but wheat is reported to be not seriously injured. 
The total damage to the city is estimated at $200,000. Topeka, 
17th, the storm did considerable damage, unroofing many 
buildings and uprooting trees; no loss of life or stock is 
reported. Valley Falls, 17th, a building was blown from its 
foundation and another unroofed. Hundreds of trees were 
broken off and the damage to the fruit crop is very great, but 
field crops did not suffer much injury. 25th, a tornado pissed 
through Phillips county, doing considerable damage at Kir- | 
win; the storm pursued an easterly course and struck the 
town of Marysville, where it did much damage. Residences, 
churches and barns were demolished and several persons were 
more or less injured; the same storm wrecked a train near Tal- 
mage and demolished five houses at Avola, about three miles 
from eae Several persons are reported killed and some 
injured. 

Kentucky: Anchorage, 15th, heavy thunder and rain-storm | 
accompanied by hail. Several buildings were set on fire and | 
completely destroyed by lightning. 

Michigan: 8th, a tornado swept through Saint Clair county. 

which escaped the tornado of Apri 

were injured. 
Maine: Gardiner, 26th, at 5.45 p. m., a severe northwest 

storm occurred. Several large trees were blown down and an 
ice-house was unroofed ; the extreme violence of the gale lasted 
about ten minutes, 

Missouri: St. Louis, 16th, asevere storm began on this date 
and increased in foree until the 17th. The wind blew with 
great violence, reaching a velocity of sixty miles per hour; 
rain fell in torrents and the storm was accompanied by heavy 
thunder and a vividand brilliant display of lightning. In the 
city, chimneys, signs, windows and trees were blown down and 
telegraph wires were prostrated. It is estimated that $10,000 
will cover the loss. The greatest damage occurred along the 
river; steamboats dragged their moorings and were carried 
‘down the river, and others collided with irresistible force and 
sank; a large number of coal flats were more or less dam- 
aged. It is estimated that the loss to steamboat property 
will exceed $25,000. Kansas City, 17th, a hurricane of wind 
and rain broke over the city at about 1 a.m. The storm 
passed through Clay county, blowing down or unroofing houses, 
leveling fences and uprooting the largest and strongest trees. 
Fruit trees and corn were prostrated, and irreparable injury 
was done to the wheat crop. The storm was accompanied by 
incessant and blinding flashes of lightning, the heavens 
appearing fairly ablaze. Many large builings were blown 
down or unroofed, several blocks being completely destroyed. 
Several persons were buried in the falling ruins and many valua- 
ble horses were killed. The damage to property in this city will 
probably exceed $150,000. At Missouri City, many houses, 
outbuildings and fences were swept away, and growing crops 
were beaten down by the severe hail which accompanied the 
storm. No loss of life has been reported at that place, 
although several persons were more or less injured. Browns- 
ville, 17th, the storm struck that town at about 2 a. m., and 
was accompanied by heavy rain and hail. Houses and fences 
were blown down, and chimneys shattered to pieces. A large 
frame building was lifted from its foundation and deposited 
six feet from where it formerly stood, and the Christian church, 

i, was blown down. Bel- 
ton, Cass county, 17th, the track of the tornado at this point, 
was only about forty feet wide, but in its track, orchards were 
destroyed, fences blown down, and crops, to some extent, were 
injured. A house was picked up bodily, and dashed to pieces, 
the inmates, four in number, being more or less seriously 
injured; a new barn was also blown down. At Marshall, 
Saline county, the tornado caused great damage to buildings 
and to the wheat and oat crops. 

Nebraska: Omaha, 25th, masses of heavy, dark clouds 
advanced with a rolling motion from the northwest until they 

on the night of this date. It first begun as a wind and rain-| reached the city, when they broke in a furious storm of wind, 
storm, which continued for about two hours, when black and rain and hail. The wind reached a velocity of sixty miles per 
heavy clouds formed in the northwest and advanced across the hour for a few minutes, and then fell to a steady velocity of 
county. The tornado swept away houses, barns, fences, etc., thirty-four miles per hour. Signs were wrenched off, trees 
and all farming implements in its path. Objects were lifted uprooted aud some houses unroofed, but the principal damage 
upwards and deposited at several rods distant from their | appears to have resulted from the heavy rains, which swelled 
starting point. Great destruction occurred to crops and orchards, | the creeks, causing them to overflow; many buildings were 
and in some parts of its track, not a single tree was left stand-| flooded and others carried from their foundations. Some 
ing and several persons were more or less injured. The width damage also resulted from the heavy and continuous hail 

. 
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which accompanied the storm. 25th, a severe storm formed track was about eighty rods. Several buildings were un- 
in Butler county, and swept in a southeasterly direction roofed, but the principal damage was done to the crops, which 
through Saunders, Lancaster, Cass, Nemaha and Otoe coun- were in some cases completely carried away; great numbers 
ties, destroying nearly all small grain and beating down the of fruit trees were twisted and broken. The towns of Bangor, 
corn. The storm was accompanied by hail, which caused | Washington, Jefferson and Sheldon were also visited by the 
much destruction; at Wahoo, several dwellings were unroofed storm and sustained more or less damage. One person was 
and all windows facing the west were demolished; a herd of seriously injured; the damage to buildings is estimated at 
ponies was blown eight miles southward; at Clear Creek, a #20,000, and the damage to crops cannot be estimated. The 
school-house was demolished, and severe damage was done at observer at LaCrosse reports the appearance of the storm 
Brainard. At Lincoln, the storm was also very severe, most ‘cloud, as follows: The storm cloud appeared of a dark blue 
of the orehards and crops being ruined by the large hail- or nearly black color, followed immediately by a cloud which 
stones. Several persons were injured during the storm, some 
fatally. 

New York: Amsterdam, 17th, a tornado struck the town and 
did considerable damage to buildings of light construction. 
The storm-path was sixty feet wide. 

New Jersey: Freehold, 4th, 9.20 to 10.15 p. m., a destructive 
storm occurred over a strip of country south of this place. 
Hail fell to a depth of two inches, causing damage to the 
amount of more than one thousand dollars to crops in the 
immediate vicinity, and several houses were injured. 27th, 
severe thunderstorm, accompanied by hail, which was mostly 
jagged, broken ice, some pieces of which measured one and 
three-eighths inches long and half an inch thick. From 5.50 
to 5.57 p. m., the wind reached a velocity of sixty miles per) 
hour. Reports from localities southwest of Freehold state 
that much damage was done to crops. 

North Carolina: Weldon, 4th, a destructive tornado, origi- 
nating in Southampton county, Virginia, swept through North- 
hampton and Halifax counties; many houses were blown 
down and crops were completely ruined. The storm was) 
accompanied by heavy hail-stones of unusual size, which cov- 
ered the ground to a depth of several inches. At Weldon, 
several buildings were blown down, and two children were 
killed by falling timbers. At Garysburg, the “ Fetter” acad- 
emy was blown down. The damage to property by this storm, 
will amount to several thousand dollars. Kittyhawk, 28th, 

appeared to be highly illumined and of a yellow color, chang- 
ing at times to green. After the cloud passed the station the 
wind changed to north, with moderate breeze and light rain. 
Five miles from station, rain is reported to have fallen in tor- 
rents, many streams were swollen and bridges washed away. 
_At Cashton the storm destroyed five houses and caused great 
ener to crops. Several persons were injured but none 
atally. 

VERIFICATIONS. 

INDICATIONS. 

| The detailed comparison of the tri-daily indications for 
June, 1882, with the telegraphic reports for the succeeding 
twenty-four hours, shows the general average percentage of 
verifications to be 86.7 percent. The percentages for the four 
elements are: Weather, 88.9; Direction of the Wind, 80.9; 
Temperature, 88.3; Barometer, 88.9 per cent. By geograph- 
ical districts they are: For New England, 88.4; middle 
Atlantic states, 90.1; south Atlantic states, 86.7; east Gulf 
states, 85.7; west Gulf states, 91.9; lower lake region, 85.7; 
upper lake region, 81.5; Tennessee and the Ohio valley, 88.5; 
upper Mississippi valley, 84.8; lower Missouri valley, 82.9; 
northern Pacific coast region, 94.4; middle Pacifie coast re- 
gion, 98.9; southern Pacific coast region, 97.8 

There were 160 omissions to predict (37 being due to the 
absence of reports from the Pacific coast) out of 3,690, or 

severe wind storm, telegraph poles were prostrated, and one 
house was blown down. , 

Ohio: Sandusky, 18th, severe wind storm, many telegraph | 
poles and trees blown down. 30th, a heavy wind storm occur- | 
red over southern Ohio, telegraph wires and trees were pros- | 
trated, and growing crops were blown down, corn and oats | 
being broken off by the heavy rain, and several houses were. 
unroofed. 

South Carolina: Stateburg, 22d, about three miles north of 
station, a storm of considerable energy occurred. Much dam- 
age was done and several large trees were uprooted. 

Tennessee: Nashville, 18th, a severe wind storm, reaching a 
velocity of fifty-two miles an hour; trees, fences, and awnings 
were destroyed, and several houses were unroofed. Spring 
City, Rhea county, a tornado occurred on the 25th; several | 
buildings were blown down. 

Texas: Henrietta, 12th, at 7.20 p. m., a severe storm burst 
over the city, doing considerable damage to buildings. The 
storm cloud had a whirling motion, and dipped occasionally 
toward the earth, each dip being attended with great destrue- 
tion. A house was twisted off its foundation, and many barns 
and outbuildings were blown away. As the storm cloud only 
struck the ground at intervals, many houses in its close prox- 
imity, were left untouched. The total damage is estimated at | 
86,000. 

Vermont: Woodstock and Strafford, 19th, a severe wind 
storm passed through these places; many buildings and fences 
were blown down and trees uprooted. The trackof the storm 
was about fifteen miles in length and from one to five miles 
in width. 

Wisconsin : 27th, a tornado formed near the village of Ona- 
laska and passed through that place at 10.45 a. m.; it then 
passed in a northeasterly direction through La Crosse, 
Monroe, and part of Vernon counties. The whole distance 
traveled was about forty miles, and the width of the 

4.33 per cent. Of the 3,530 predictions that have been made, 
109, or 3.08 per cent., are considered to have entirely failed ; 
92, or 2.60 per cent., were one-fourth verified; 398, or 11.30 
per cent., were one-half verified ; 365, or 10.33 per cent., were 
three-fourths verified ; 2,566, or 72.69 per cent., were fully veri- 
fied, so far as can be ascertained from the tri-daily reports. 

CAUTIONARY SIGNALS. 

One hundred cautionary signals were displayed during the 
month of June, of which eighty-two, or 82 per cent were 
justified by winds of twenty-five miles per hour, at or within 
one hundred miles of the station. Eight “ off-shore ” signals 
were displayed, all of which were fully justified as to direc- 
tion and velocity. One hundred and eight signals of all kinds 
were displayed, of which ninety, or 83.3 per cent., were justified. 
The above does not include signals ordered at sixty-nine dis- 
play stations, where the velocity is only estimated. 

Ninety-five winds of twenty-five miles per hour or over, were 
reported, for which no signals were ordered. 

Fifteen signals were reported late. 

NAVIGATION. 

STAGE OF WATER IN RIVERS. 

In the table on the right-hand of chart iii., are given the 
highest and lowest stages of water observed at Signal Service 
stations during the month of June, 1882. In the first column 
of this table are given the heights of water on the gauge, which 
have been found dangerous to property at stations: 

The Mississippi reached its highest stage at Keokuk on the 
last of the month, when it was one foot, three inches above the 
danger-line. At Cairo it was two feet above the danger-line 
on the 6th of the month, and, on the 17th, it had fallen to 
thirty-two feet, four inches, the lowest point reached during 
the month. At Vicksburg, it remained above the danger-line 
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during the month, the height of water ranging from forty-one Lebanon, Ohio, 14th: Barley and corn-fields submerged, and 
feet, six inches to forty-one feet, two inches on the guage. many railroad bridges in that section damaged. At Camden, 
The Missouri river rose slowly during the month and reached the first floors of houses were under water, bridges were 

its greatest height between Yankton and Leavenworth from injured and great damage to crops resulted from the heavy 
the 27th to 30th. The Ohio, Cumberland and Tennessee rivers rains. At Middleton, Eaton and Wilmington, many wash- 
were highest on the 2d and 3d of the month, and lowest from outs occurred, and bridges injured, many houses were flooded, 
the 15th to 28th, except the Tennessee at Chattanooga, where and:crops greatly damaged. 
the lowest water, four feet, six inches, occurred on the 13th. Fort Scott, Kansas, 17th: The track of the Missouri Pacifie 

The observer at Nashville, reports the suspension of naviga- railroad, two miles south of Fort Scott, was three teet under 
tion in the Cumberland river on the 16th. During the past water. Heavy rains caused overflows in all the rivers of 
two months, navigation has been better than for any corres- southern Kansas, doing more or less damage to the wheat 
ponding period during the past six or seven years. The highest crops. Railway travel was delayed. 
water for the year ending June 30th, 1882, fifty-four feet and| Cheyenne, Wyoming, 19th: Several streets were flooded by 
seven inches, occurred January 22d; the lowest, three feet and the heavy rain. Cellars and basements were filled with water. 
three inches, occurred September 12th, 13th, 14th. _ Coleman City, Texas, 20th: The bottom-lands were flooded 

FLOODS. and a large amount of lumber, wood, and fencing carried away 

The excessive rainfall of the month has caused local floods | by Seana pe gg: washouts occurred on the 
in various sections of the country, which were more or less Chiea _ : : : - go, Rock Island and Pacific railroad, a train was wrecked 
destructive to life and property. The most disastrous flood of }y having the earth washed from under the ties. The loss 
of the month was that of Pogue’s. run, Indianapolis, where ten 4 bridges in Fremont county, will exceed $15,000. 

Mi lost property Hannibal, Missouri, 28th: Bear Creek overflowed, sweep. 
ort Missoula, Montana, Sth: The river overflowed, com- jy¢ 500,000 feet of lumber into the Mississippi river. Several 

peers ee the bottom-lands ; all crops under cultiva- jouses were also swept away, and many bridges damaged. 
ion were destroyed. : 7 i ructi Umatilla, Oregon, 9th and 11th: Severe washouts occurred Fis te page have been abandoned, owing to destruction of 

along portions of the railroad between Umatilla and the Del. Minneapolis, Minnesota, 23d: A heavy rain storm at Otwa- 
les; travel was suspended. 
Winnemncca, Nevada, 11th: Five hundred feet of track west | at damage to coope, and 

of the railroad station, were washed away by heavy rain. Oregon, Illinois, 30th: Severe rain storm, flooding the flats, 

Denver, Colorado, 10th: During a heavy rain storm, the anq driving families from their homes, many bridges were 
Dry creek overflowed, sweeping away a number of houses, and damaged, and barns and outbuildings floated away. 
drowning five persons. Cellars and basements were flooded, “Tafayette, Indiana, 30th: A heavy rain washed away the 

away. The dam-' street crossings, fences, and filled the cellars and basement of 
,000. 

Paxton, Illinois, 13th: A heavy rain storm occurred, assum- The damage property seyerel Choncand 
ing the proportions of cloud-bursts in some places. The streets Morrison, Illinois, 30th: Rock Creek near Malvern, rose 

were flooded and several buildings were damaged. At Gibson | eight feet in one hour. Bridges and mills were washed away 
city, Ford county, bridges were washed away and railroad | anq much stock drowned. Two men were drowned at Empire. 
page ie ame destroyed, ee travel. The injury tocrops Elmira, 25th: From 1.20 to 4p. m., a heavy rain storm 

coun y 18 very grea ch dama 

Winchester, Kentucky, 13th: Very heavy rain fell between | heavy sewers 

7 and 8 o’clock p.m. The waters of Two Mile creek were 80 were unable to contain the water, street and cellars were 
increased in volume as to wash away a cabin containing ten flooded in all parts of the city. ’ 

dhe ix damage was done “Variety Mills, Virginia, 23d: 3 to5 p. m., during heavy 

Indianapolis, Indiana, 14th: Heavy rains caused an over. ke overflowed and damage te wheet 

flow in Pogue’s run, a small stream running through the city. at Keokuk, Iowa, the Mississippi river has been above the 
The Union depot, railroad track, and several streets were danger line throughout the month. On the 28th, the Des 
flooded, in some parts to a depth of from three to four feet. Many | yoines levee was broken, flooding a large tract of farmin 
bridges were swept away, and a platform spanning Pogue’s.run, jand under cultivation; the railroad tracks were submerge 
on which a large number of people had gathered to watch the | and much damage was dene 
flood, was suddenly swept away, throwing the occupants into | F 
the swift current; many were rescued by bystanders, but others | TIDAL WAVE. 
were swept out by the current into the tunnel under Union A most remarkable phenomenon of this character occurred 
depot. Ten bodies have been recovered, but the total number in lake Erie at Cleveland on the 23d, concerning which the- 
drowned is not known. ‘Signal Service observer at that station reports as follows: 

The cellars of many wholesale houses were flooded, damag- About 6 a. m. a dark, angry-looking cloud was observed over 
ing goods to a large amount. The total damage in the city is the lake, moving rapidly toward the shore. When first 
estimated at $150,000. This flood was the highest since 1865. noticed this cloud was of moderate proportions, but as it ad- 
On the 16th, heavy rains occurred, flooding several streets in vanced it extended in width and increased in height above its: 
the city. base, which remained at nearly the same elevation. It had 

Rushville, Indiana, 14th: A flood equalling that of 1866, the appearance of a heavy thunder cloud of an unusually low 
caused much damage to the corn and wheat crops. Outside height, the lower part of which resembled a heavy curtain of 
of the town, all the railroad culverts are washed out, and the grayish color hanging over the water and nearly parallel with 
surrounding country is submerged. Several streets are flooded, the shore; above this, a contorted mass of cloud, whirl- 
and more than 1,000,000 feet of lumber almost ruined. ing and writhing within itself, showed the existence of a 

Five thousand acres of corn are submerged near Lawrence- disturbance of great violence. At 6.20 a. m., at distance 
burg. At Liberty, communication was cut off by the carry. of about half a mile from the shore, was noticed an im- 
ing away of bridges, and much damage resulted to crops. ‘mense wave directly under the curtain-like cloud, moving 
Sydney, Nebraska, 14th: Ground flooded, and people living silently inward with terrific velocity, without crest until it 

on low ground and in the valley, were obliged to seek shelter reached the shallow water near the shore, when a white foam- 
on the roofs of their houses. — ing crest formed. A moment later it broke upon the shore 

y 
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with a deafening sound. When the wave entered the shallow 
water the cloud passed overhead, while scarcely more than a 
gentle breeze was felt. This inrushing of the water was fol- 
lowed by two recoiling waves about one hundred feet apart, 
which could be seen for a long distance moving back into the 
lake with about the same velocity as an ordinary storm wave. 
Following this, the water, which seemed piled up along the 
shore, soon subsided. Preceding this phenomenon, the lake 
was unusually calm. At 6.35 a.m., a brisk shower set in 
lasting fifteen minutes. No peculiar atmospheric conditions 
preceded the disturbance; the maximum wind velocity in this 
city for the eight hours preceding 7 a. m. did not exceed ten 
miles per hour, but the wind blew fiercely south of the city, 
and at the mouth of the river vessels parted the lines. Hun- 
dreds of fish were cast ashore, and the fires in the Lake Erie 
rolling-mills were put out. A scow loaded with sand at the 
breakwater was landed high and dry upon the shore. Some 
iron rails, twenty-eight feet long, piled near the depot, were 
lifted and scattered in every direction. The wave broke com- 
pletely over the railroad tracks along the shore, covering them 
to a depth of several feet and submerging the Erie street pier. 
On this pier, the flooring of which is eight feet above the level 
of the lake, a boat-house was wrecked and a man washed over- 
board and drowned. The damage to property along the shore 

and sudden movement of the water off this port, of which no) 
especial notice was taken at the time. 

The Signal Service observer at Erie reports that between 
1.30 and 2.00 p. m., the tidal wave was also slightly felt at 
that city; the water suddenly rushed over the piers, floating 
away lumber, ete. 
A similar tidal wave oceurred on Lake Erie May 10, 1823 at 

Otter creek, on the Canada shore, and at Kettle creek, twenty 
miles distant, which attained a height of nine feet. In 1830, 
three waves were observed at Madison creek, Ohio, the first 
rising fifteen or twenty feet. In 1844 or 1845 a wave came into 
Buelid creek, fifteen feet in height. On Jane 15, 1872, the) 
water rose twenty-six inches at Charlotte, on the mouth of the | 

ber 5, 1856. In May, 1855, a similar phenomenon was observed | 
on Lake Seneca, the water continuing to rise and fall from | 
sixteen and a half inches to two feet during two days. Old | 
residents of Conneaut, Ohio, remember a sudden rise of four | 

eva, in Switzerland. In 1841, at Berne, the water receded to 
such an extent as to leave the ships that were at anchor on bare— 
ground. 

Like phenomena have occurred on Lake Superior. In 1789, 
opposite Isle Royal, the water suddenly fell four feet, returning | 
with a great rush. In 1834 the waters above Sault Rapids 
suddenly receded, and in half an hour returned with great, 
velocity. In August, 1845, an enormous wave, twenty feet in. 
height, was observed between Copper Harbor and Eagle River, 
rolling towards the shore. In 1847, 1848, and 1849, sudden | 
rises and falls of the waters were repeatedly observed to pre- 
cede or follow storms on the lake. In 1851, during a perfect 
calm, the water suddenly rose one foot and three inches, and 
during another, two and one-half feet. On July 17, 1855, 
extreme fluctuations on Lake Superior took place between nine 
in the morning and four in the evening. Other remarkable 
phenomena of a like nature occurred at the mouth of the Sault 
Saint Marie, on Lake Huron, in 1856, and at the head of Lake 
Erie, at Monroe, Michigan, in 1844. 

‘TEMPERATURE OF WATER. 
The temperature of water, as observed in rivers and harbors 

at Signal Service stations, with the average depth at which 
observations were taken, is given in the table on the right- 
hand of chart ii. In the first column of the table is given the 
maximum temperature observed during the month; and in the 
second column the minimum temperature observed during the 
same period. 

The following table gives the highest and lowest temper- 
ature of water at the several stations, with the range of water 
temperature, mean temperature of the air at the station, and 
the depth of water at which the observations were taken. It 
will be seen that the greatest ranges are: 22°.4 at Thatcher’s 
Island, 22° at Toledo, 21° at Grand Haven, 19°.3 at Alpena, 
and 19° at Chincoteague. The smallest are: 4°.4 at Key 
West and 5°.4 at Eastport. 

Temperature of Water for June, 1882. 
Lo 

Temperature 23 

in STATION. Range. and 

° ° ° ft. in. ° 

Atlantic 71.5 55.3 . 16.2 66.6 
69.8 0.5 19.3 | 12 © | 57.8 
88.8 78. 10.8 6 78.6 

Balumore. 79.5 68. 11.5 9 9 74.0 
Boston 66.5 51. 15.5 O 65.9 

71. 44.3 16.7 w 5 62.4 

Codar 87. 74. 13.0 9 7 79.9 
Charleston...... 84.1 75.4 8.7 ) 79.3 
*Chicago 67. 64. 3.0 ss. 63.6 

83. 64. 19.0 6 0 69.7 
72.2 56.1 16.1 4 «0 66.2 

Detroit.. 70. 54. 16.0 “4 64 67.2 
62. 46. 17.0 “4 57.9 

Delaware Breakwater .............00..... 69.4 57. 12.4 8 2 67.9 
Eastport 44.2 38.8 5.4 7 63 56.2 

67. 42. 18.0 ub 59.5 
Galveston........ 85. 69. 16.0 “4 68 81.3 
Grand Haven | 72.6 21.0 19 62.9 

| $6.3 76.4 9.9 9 4 81.1 
87. 77. 10.0 18 0 91.1 

Key West 89.1 84.7 4.4 1 8 $4.3 
52.9 45.9 7.0 1 11 56.5 
61.5 “4.6 16.9 8 61.4 

New Haven......... 75.2 58. 17.2 6 2 66.2 
56. 8.0 12 8 65.9 

Newport...... 67.5 52. 15.5 lo 64.2 
73. 59. 14.0 22 «11 66.1 

OW 63.5 51. 12.5 8 7 66.4 
Norfolk...... 83. 69. 14.0 17: (2 75.2 
Pensacoila........ 83.8 74.5 9.3 17 10 79.8 

Portland, 64.8 53.4 11.1 82 3 62.7 

Provincetow 68.5 53. 15.5 uO 64.1 
Rn | 90.5 80.1 10.4 ll 9 80.5 

us 76.4 59.3 17.1 0 O 67.0 

ee 61.5 55.9 5.6 2 #67 57.0 
87.4 76.8 10.6 80.3 
83. 74. 9.0 76.9 

Thatcber’s sland. 67.4 45. 22.4 @ 61.7 

| 75. 10.5 | 13 0 | 76.9 
*Observations wanting, from Ist to 26th, Inclusive, 

ATMOSPHERIC ELECTRICITY. 

AURORAS. 

The most extensive display of the month occurred on the 
evening of the 14th. It was reported by numerous stations 
throughout the northern part of the United States. The line 
of observation extended from Mount Washington, New Hamp- 
shire, to Dayton, Washington territory. The most southerly 
stations at which it was observed, were Springfield, Illinois, 
and New Corydon, Indiana. 
On the summit of Mount Washington, it is reported to have 

been a faint display, lasting from 8.20 p. m., to the morning 
of the 15th. Buffalo, from 11.15 p. m., to 1.40 a. m., of the 
15th, faint aurora, consisting of a whitish light, seen through 
the broken clouds. Davenport, Iowa, 11 p. m., until midnight, 
consisting of a diffuse yellow light, extending to an altitude 
of 30°. Saint Paul, 10.20 p. m., aurora consisting of a diffuse 
light of a pale straw color, with dark segment beneath. At 
1l p. m., vertical beams beams shot upward to an altitude of 

27 

| 

is roughly estimated at $30,000. The wave is known to have 
extended from a point five miles east of this city to Fairport, 
a distance of thirty-five miles. Steamboat men who arrived 
during the morning report the occurrence of a short squall 

| 

| 

] 

| 
1 Genesee river. On November 18, 1845, the water at Cleveland , 

suddenly fell two and eight-tenths feet during a high wind 8 
i from the southwest, and, according to the ‘* Toledo Blade,” a 
‘ change of ten feet in the waters of Lake Erie took place Decem- € 

1 

8 
, . feet in the lake, covering the orchards upon the flats for sev- n 

eral weeks and compelling the people to gather their fruit in 
: boats. Similar agitations of the waters occurred on Lake Gen- uN 

n 
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45°; they were of : a straw color near the base, ‘and the upper | 
extremities were of arosy hue. Before disappearing the beams | 
acquired a tremulous motion from west to east. At 11.25 p. 
m., the display was obscured by clouds. Bismarck, Dakota, | 
9.30 p. m., faint display; at 10.30 p. m., it extended to the 
zenith; faint stationary beams and two arches were visible. | 
Helena, Montana, 10 p. m., brilliant aurora covering 30° of the 
northern horizon. 
parallel rays proceeding from a bank of luminous clouds ; 
these rays had a graceful, undulating motion, and extended 
nearly to the zenith. The display was most brilliant at mid- 
night and disappeared at 1 a. m., of the 15th. 
Numerous displays of less importance have been reported 

by various stations as follows: 
4th: New Corydon, Indiana, 9 p. m. 
6th: Vevay, Indiana, 9. p.m.; Burlington, Vermont, 11 to 

11.40 p. m. 
7th: Saint Vincent, Minnesota, 11 p.m. to 1 a.m., of 8th; 

Moorhead, Minnesota, 9 to 9.30 p.m. 
12th: New Corydon, Indiana, 10 p.m.; Embarrass, Wiscon- 

sin; Thornville, Michigan; Gardiner, Maine 10 p. m.; Thatch- 
er’s Island, Massachusetts, 11 p. m. 

13th: Atlantic City, New Jersey, 10.30 p. m.; New Cory- 
don, Indiana, 11 p. m. to 2 a. m. of 14th. 

15th: Oswego, 11 p. m.; Saint Paul, 9.30 p. m.; Atlantic 
City, New Jersey, 12.10 to 3.05 a.m. of 16th; Manitowoc, Wis- 
consin; Madison, Wisconsin, 10.30 p. m.; Duluth, Minnesota, 
10.30 to 11.45 p.m.; Clinton, Iowa, 11 p. m.; Monticello, Iowa, 
10 p. m.; Springfield, Illinois, 10.40 to 11.20 p. m.; Moorhead, 
Minnesota, 1 to 3 a. m. of 16th; Bismarck, Dakota, 8 to 11 p. 
m.; Burlington, Vermont, 10 to 11.40 p. m.; Northfield, Min- 
nesota ; Independence, Towa. 

16th: New Corydon, Indiana, 10 p. m. to 2 a. m. of 17th; 
Springfield, Missouri, 11.15 to 11.45 p.m. 

17th: New Corydon, Indiana, 11 p. m 
18th: Fort Meade, Dakota. 
19th: Saint Paul, 9.30 to 11 p. m.; Alpena, Michigan, 8.50 

p. m to 1.30 a. m. of 20th. 
20th: Fort Custer, Montana, 10 to 11.10 p. m.; Bismarck, 

Dakota, 11 p. m. to midnight; Eastport, Maine, 9 to 11.40 p. 
m.; Gardiner, Maine, 9 p. m.; Thatcher’s Island, Massachu- 
setts, 11 p. m. to 2 a.m. of 21st. 

2ist: Fall River, Massachusetts, 9 p.m.; Cambridge, Massa- 
chusetts, 10.15 p. m. to 12.15a. m. of 22d; ’ Springfield, ‘Massa- 
chusetts, visible shortly after midnight; Gardiner, Maine, 
12.30 a. m. 

22d: Eastport, Maine, 8.15 to 11 p.m.; Mount Washington, 
8 p. m. to a. m. of 23d; Burlington, Vermont, 11 to 11.45 p. 
m.; Marquette, Michigan, 10 to 10.40 p. m. 

234 : Mount Washington, 9 to 10.20 p. m.; Burlington, Ver- 
mont, 11 to 11.45 p. m.; Alpena, Michigan, 9.25 p. m. to 3a. 
m. of the 24th. 

24th: Manasquan, New Jersey, 8.30 p. m.; Little Egg Har- 
bor, New pepe during early evening ; Fort Myer, Virginia, 
9.05 to 9.15 p. m 

25th : Marquette, Michigan, 11 to 11.20 p. m.; New London, 
1.20 to 4.15 a. m. of the 26th; Agawam, Massachusetts, dur- 
ing early morning. 

THUNDER-STORMS. 

Thunder-storms were reported in the various districts on the 
following dates: 
New England: 4th, 6th to 9th, 15th to 19th, 23d to 29th. 
Ps Atlantic states : Ist, 3d to 6th, 9th ‘to llth, 14th to 

th 
South Atlantic states: 1st, 4th, 6th,"10th, 11th, 15th to 23d, 

25th to 30th. 
Florida peninsula: 1st, 4th, 8th to 13th, 20th to 23d, 26th, 

27th, 29th, 30th. 
East Gulf states: 3d, 8th to 16th, 20th to 30th. 
West Gulf states : od, 3d, 6th, 7th, 9th to 16th, 18th, 19th, 

21st, 25th, 26th, 30th. 

Rio Grande valley : 5th, 6th, 9th, lth, 13th, 19th. 
Ohio valley and Tennessee : Ist, 3d, 8th to 30th. 
Lower luke region: 3a, 7th to 10th, 14th to 19th, 23d to 26th, 

28th, 30th. 
Upper lake region: 6th to 10th, 12th to 18th, 22d to 25th, 

27th to 30th. 
Extreme northwest: 8th, 12th, 13th, 15th, 16th, 17th, 21st, 

Upper Mississippi valle : Ist to 3d, 7th to 30th. 
issouri valley: 1st, 2d, “7th to 30th. 

Northern slope: 1st, 2, 6th to 14th, 16th, 19th to 30th. 
Middle slope: 6th to 21st, 24th to 26th, 28th to 30th. 
Southern slope; 2d, 5th, 7th to 14th, 16th, 18th to 21st, 25th, 

30th. 
Northern plateau: 4th to 6th, 8th to 11th, 18th, 23d, 26th, 

A perfect arch was formed, with numerous "a 24th, 26th to 29th. 

27th 
Middle plateau: 3d to 5th, 8th to 14th, 19th, 20th, 28th 

29th. 
Southern plateau; 3d to 10th, 13th to 19th, 27th to 30th. 
Middle Pacific coast region; 10th, 12th, 30th. 
South Pacific coast region: 15th, ‘6th, 18th, 19th. 
Thunder-storms were also reported from the following sta- 

tions not included in the districts named above: Portland, 
Oregon, 4th; Roseburg, Oregon, 3d; Olympia, Washington, 
territory, 5th, 6th; Fort Bidwell, California, 2d, 25th, 26th ; 
Salinas City, California, 9th, 30th ; Carson City, Nevada, 
13th, 18th, 28th. 
During thunder-storms the following instances of damage by 

lightning occurred : 
Mobile, Alabama, 29th: Lightning struck city tower, 

damaging the fire-alarm apparatus and the face of the city 
clock; several persons were stunned. 

Chattanooga, Tennessee, 3d: Lightning struck a dwelling in 
the southern section of the city. The chimney was torn to 
pieces, window panes were shattered, and an occupant of the 
house severely shocked. 
Grand Haven, ae 

damaging the front, si 
were stunned. 
Newburg, New York, 16th: A sloop was struck by lightning, 

and one man killed. ‘At West Newburg, a barn was prea 4 
killing a horse and rendering two men unconscious. 

Reading, Pennsylvania, 16th: A stable containing twelve 
valuable horses was struck by lightning and entirely destroyed, 
entailing a loss of $4,000. 

Davenport, Iowa, 24th : Lightning struck and set on fire 
Trinity church ;. several other objects were also struck. 
Winnemucca, Nevada, 12th: Lightntng struck and entirely 

destroyed a milk-house, four miles south of station. 
Morrison, Dlinois, 16th: Great damage done by lightrin 

aman killed near Coleta. 24th, several buildings struck tu 
lightning. 

Riley, Illinois, 30th: A large oak tree, within ten rods of the 
observer’s house was struck by lightning. The trunk of tree 
measured about two feet in diameter. Nearly half of the tree 
was torn off, and some of the fragments, weighing from seventy- 
five to one hundred pounds, were thrown a distance of one hun- 
dred feet; other portions were hurled into the tops of the 
neighboring trees. Large pieces were split and twisted,. 
resembling bundles of small rope. 

Port Jervis, New York, 15th: © Lightning struck and 
considerably damaged the spire of the Catholic church ; it also 
struck and damaged a building at Matamoras. 

Cleveland, Ohio, 17th: Barn struck by lightning ; one per- 
son killed. 

Variety Mills, Virginia, 21st: House struck by lightning 
near Livingston, killing three persons. 

The observer on the summit of Pike’s Peak reports the 
occurrence of an unusual electrical phenomenon at that station 
on the 7th and 9th. At 8.45 p. m. of the Ve weg date, the 
telegraph line was distinctly outlined in brightlight. On near 
approach to the wire, small jets of flame about the size of a 

18th: Building struck by lightning, 
and part of the roof; several persons 
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pencil lead, and of a very bright violet, color were observed. Dodge City, Kansas, 23d, 24th; Yates Centre, Kansas, 25th ; 

It was iinpossible to touch the flames as they vanished, or | Umatilla, Oregon, 29th; Olympia, Washington territory, 28th. 
escaped to other points on the wire. The cups of the ane-| 
mometer, which were rapidly revolving, appeared as a ring of 
fire; the wind vane and other objects were also tipped with | 
light. On approaching the light, the hands and face of the 
observer were similarly affected, but no heat was felt. The 
phenomenon was preceded by lightning and thunder and was_ 
accompanied by a dense driving snow. It disappeared at. 
8.55 p. m., simultaneously with the cessation of the snow. A 
similar display also occurred on the 9th. / 

West Las Animas, Colorado, 12th: The observer reports) 
that the points of the wind vane were tipped with flame and 
the anemometer cups revolved in a cirele of light. 

ATMOSPHERIC ELECTRICITY INTERFERING WITH TELE 

GRAPHIC COMMUNICATION, 

Coleman City, Texas, 13th; Fort MeKavett, Texas, 8th, 
19th. 

OPTICAL PHENOMENA. 

MIRAGE. 
Nantasket Beach, Massachusetts, 24th; Barnegat, New Jer- 

sey, 24th, 25th; Indianola, Ist, 2d, 3d, 5th; Alexandria, Da- 
kota, 5th. 

MISCELLANEOUS PHENOMENA. 

SUNSETS. 

The characteristics of the sky as indicative of fair or foul 
weather for the succeeding twenty-four hours have been ob- 
served at all Signal Service stations. Reports from one hun- 
dred and eighty-six stations show 5,534 observations to have 
been made, of which twenty-five were reported doubtful; of 
the remainder, 5,509, there were 4,420, or 82.2 per cent., fol- 
lowed by the expected weather. 

SUN SPOTS. 

The following record of observations has been forwarded by 
Mr. D. P. Todd, Director of the Lawrence Observatory, Am- 
herst, Mass. : 

r’ 

Solar halos have been observed in the various districts on| p,r,.— No of new by solar | by soler “Total No. 

New England: Sth, 6th, 7th, 10th, 13th, 14th, 17th, 19th, 21st Gr'ps Spots|Gr’p Spots Gr'pelSpote Gr'ps Spots 
to 24th, 26th, 28th to 30th. 

Middle Atlantic states: 7th, 8th, 14th, 19th, 30th. 24pm. 2) 1 4) 2 
South Atlantic states: 7th to 10th. | ee 4 | 3 
East Gulf states: 4th to 6th, 13th, 21st, 27th, 28th. 1) 3) 
Ohio valley: Ist, 2d, 8th, 10th, 11th, 14th to 18th, 20th, 21st, | 2D. 1) o| 3) 3 

23, 30th. 

Lower lake region: 6th, 7th, 9th to 12th, 14th, 16th, 17th, 20th, 
24th, 26th to 28th. 1pm. 0 1 | | 0 | 

Upper lake region: 5th, 10th, 20th, 22d, 28th. o| o| s 
Upper Mississippi valley: 1st, 3d, 6th, 8th, 11th, 14th, to 17th, 

2ist, 27th. 6 | 6 
Middle Pacific coast region: 7th, 8th, 13th, 224, 23d, 26th, | 

27th, 30th. | 27, 3pm... 0 | 5 6 

Solar halos were also reported from the following stations | 30; e oii 3 
not included in the districts named above : aoe 

Saint Vincent, Minnesota, 13th. 
Olivet, Dakota, 27th. 
Huron, Dakota, Ist, 2d. 
Fort Keogh, Montana, 7th. 
Yates Centre, Kansas, Ist, 2d, 3d, 6th, 18th, 19th, 24th. 
Palestine, Texas, 13th, 26th. 
Indianola, Texas, Ist. 
Santa Fé, New Mexico, 4th. 

_ Yuma, Arizona, 7th. 
Salt Lake City, Utah, Ist, 4th, 7th. 
Mission, Idaho, 7th. 
Umatilla, Oregon, 21st. 
Albany, Oregon, 16th, 28th. 
Roseburg, Oregon, 26th. 

een Facule were seen at the time of every observation, 

Mr. H. D. Gowey, at North Lewisburg, Ohio, reports sun 
spots were observed on all clear days during the month. They 
were least numerous on the 8th, largest on the 14th, and most 

. numerous on the 30th. 
Mr. David Trowbridge, at Waterburg, New York, reports: 

2d, two groups, two spots; one faint group has disappeared. 
6th, one group, one spot. 7th, one group, one stop. 8th, 
one group, one spot, hazy atmosphere. 9th, one group, 
two spots; the group observed on 8th has disappeared and a 
new group appeared by rotation ; facule in west and east. 11th, 
two groups, seven spots; the new group observed on the 9th 
is extensive; a new group has arisen near the middle of the 
disk; facule numerous. 12th, one group, four spots; the new 

San Diego, California, 14th. group observed on the 11th has disappeared. 13th,two groups, 
six spots; the group of the 12th appears to have separated into 

LUEAB HALAS. sre. 14th, two groups, thirteen spots; the large group has 
Lunar halos have been observed in the various districts on 

the following dates: 
New England : 25th. 

twelve spots; a new group has appeared by rotation; facule in 
the east. 18th, two groups, seven spots; facule in the west. 
20th, two groups, ten spots; the large group has disappeared 

Middle Atlantic states: 1st, 3d, 14th, 21st, 23d, 25th, 28th, by rotation and a new one has appeared. 21st, two groups, 
29th. six spots; same as observed on 20th. 22d, two groups, four 

South Atlantic states : 23d, 25th, 28th, 29th. 
Florida peninsula ; 1st, 2d, 27th. 
East Gulf states. 1st, 3d, 21st, 22d, 25th, 27th, 28th, 29th. 
West Gulf states: 2d, 20th, 22d to 30th. 
Ohio valley and Tennessee: 30, 24th, 26th to 30th. 
Lower lake region: 7th, 12th, 23d, 25th, 26th, 27th, 29th.- 
Lunar halos were also reported from the following stations 

not included in the distriets named above: Moorhead, Min- 
nesota, 30th; Olivet, Dakota, 26th; Alexandria, Dakota, 1st ; 

spots; the spots.are fading out. 23d, three groups, five spots ; 
one new group has appeared by rotation. 24th, two groups, 
three spots; one of the groups observed on the 22d has disap- 
peared; facule in.the east; 26th, one group, one spot; one of 
the groups observed on the 24th appears to have faded out. 
27th, four groups, eight spots; one group has appeared by ro- 
tation; facule in the east; 28th, four groups, twelve spots; 
'facule. 29th, five groups, eight spots; one new group of nine 
| spots has appeared by rotation. 

| 

| 

| 
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METEORS. 

Grand Haven, 20th: At 9.35 p. m., a brilliant meteor, 
apparently about three feet in diameter, resembling a huge 
ball of fire, was observed in the northern sky, at an altitude of 
about 45°. It pursued a northeasterly course and disappeared 
at a point about 20° east of north. During its passage, which 
was of about fifteen seconds duration, a hissing noise was dis- 
tinctly heard; a light was produced, sufficiently brilliant to 
enable persons to read fine print. 

Yates Centre, Kansas, 17th: Between 11 p. m. and mid- 
night, a large meteor was observed, passing from a south- 
westerly to a northwesterly point, in a horizontal path about 
30° above the horizon. It produced a light sufficiently bright 
to cast well-defined shadows, and left behind it a long fan- 
shaped trail, of pale red color, which remained visible for sev- 
eral seconds. Before disappearing it burst into numerous 
fragments. 

POLAR BANDS. 

Springfield, Massachusetts, 14th. 
Punta Rassa, 5th. 
Nashville, 4th. 
New Corydon, Indiana, Ist, 2d, 12th, 14th to 20th, 23d, 26th. 
Guttenburg, fowa, 9th, 13th. 
Gardiner, Maine, 9th, 24th. 
Freehold, New Jersey, 6th, 11th, 29th. 

Wytheville, Virginia, 2d, 7th, 18th. 

EARTHQUAKES. 

San Francisco, 27th: At 5.32 a. m., two severe shocks of 
earthquake, each of about ten seconds duration, were experi- 
enced. The interval between the shocks was about four seconds. 
No serious damage resulted, but crockery, glassware, etc., 
were broken. Reports from points along the coast between. 
Petaluma and Hollister and as far east as Stockton, state that 
this shock was the severest that has ocerrred since the remark- | 
able earthquake of 1868. - It was most severe along the imme- 
diate coast, and decreased in severity eastward, it being 
reported as a slight shock at Stockton. At San José, the walls 
of a number of buildings were reported to have been badly 
cracked. At Santa Cruz mountains, chimneys were overturned | 
and windows were broken. In this city, the shock was unex- 
pected, as such phenomena generally occur on warm, sultry 
days, while on this occasion the weather was cool and damp. 

ZODIACAL LIGHT. 

Nashville, 4th, 6th, 10th, 12th, 14th, 16th; Monticello, Iowa, 
Sth, 6th, 12th; Cambridge, Massachusetts, zodiacal light 
suspected, 5th, 9th, 12th. | 

PRAIRIE AND FOREST FIRES. | 

Fort McKavett, Texas, 29th. 

DROUGHT. 

Shreveport, 30th: No rain has fallen since the 10th; crops 
are very much in need of rain. Westborough, Massachusetts, 
30th; Month very dry; season backward. Clarksville, Texas, 
30th: The corn and cotton crops are suffering for rain. Col- 
lege station, Texas, 30th: Rain much needed in this loéality. 

WATER-SPOUTS. 

Port Hope, Michigan, 18th. Shortly before 2 p. m., a tor- 
nado-like cloud was observed passing over this section, about 
half a mile south of this village. After passing out over the 
lake, other clouds of ominous blackness were seen moving 
with great rapidity toward one point, and the water in the 
lake was thrown up in places and dashed into the finest spray. 
As the clouds met, a large black cone formed, projecting down- 
ward toward the water, which was boiling and seething with 
great fury. A few minutes later, the water and clouds met, 
forming a perfect water spout. The water ascended the spout 
with great rapidity, causing foam and spray to fill the air on 
every side. The phenomenon lasted about ten minutes. 

Steamship ‘‘ Colorado,” off the coast of North Carolina, on 
the 5th, observed a large water spout. 

INSECTS. 

Toledo, Ohio, 7th: Farmers report the appearance of a 
species of worm on wheat, causing considerable damage to 

Vineland, New Jersey, 8th, 13th. be tender stalks. 
Woodstock, Vermont, 13th. 

Winnemucea, 29th: Black beetles and grasshoppers have 
caused great damage in this vicinity. 
Sandy Springs, Maryland: From 16th to 24th, the army 

worm appeared in great numbers; no serious damage has 
been done. 

Springfield, Missouri, 5th: The army worm has been 
observed in this seetion during the past week, in considerable 
numbers, but no serious damage has been done. 

Leavenworth, Kansas, 13th: Reports from Republican 
county, state that the chinch bug has done considerable dam- 
age to grain. 

SAND STORMS. 

Coleman City, Texas, 19th, 20th; Santa Fé, 12th, 15th, 27th; 
Tucson, 9th; Yuma, 8th, 9th; Fort Verde, Arizona, 15th; . 
Camp Thomas, Arizona, Ist to 6th, 10th, 11th. 12th, 15th, 28th ; 
Umatilla, Oregon, 4th, 6th, 11th, 16th, 17th, 18th, 20th, 21st, 
25th; West Las Animas, Colorado, 29th, violent dust storm 
from northwest. 

ERRATA. 

In the May REVIEW, on page 2, under ‘‘ Barometric Ranges,” 
the paragraph giving ranges at Eagle Rock and Umatilla. 
should read northern plateau, and not southern plateau. 

On page 9, under the heading “ Deviations from Mean Tem- 
perature,’ in paragraphs giving mean temperature for Indi- 
ana, should read Illinois, and for Illinois, should read Indiana. 

PUBLISHED BY ORDER OF THE SECRETARY OF War: 

Copy furnished for 

W. B. HAZEN, 
Brig. & Bot. Maj. Gen’l, 

Chief Signal Officer, U. 8. A. 

Entered at the Post Office, Washington, D. C., as Second-Class Matter. 

This Paper is furnished by the Government of the United States, without charge, to the Co-operating Observers acting with the Signal Office in the 
collection of Simultaneous Reports. 
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Office of the Chief Signal Officer, 
UNITED STATES ARMY. 

Charted from Actual Observations taken Simultancously, Series commencing January, 1877. 
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Arrows show the direction of and fly with, the wind. 
Force is shown as follows: 

PUBLISHED BY ORDER OF THE SECKETAKY OF WARK 

VeE.ociry. 

SYMBOLs. Force. 
Miles per | Metres q 

re) 0 0 : J Isobare in blaat detached barometer means 
rn 1 2 0 to 9 0 to 40 in English inches. 

> a6 | HRIG & BVT. MAJ. in red; detached temperature 
CHIEF SIGNAL OFFICKR. SAN Broken lines, are 

>> 5, 6 22.6 to 40.5 | 10.1 to 18.1 INTERNATIONAL MONTHLY OHART. doubtful. 
>> 1,8 0.60615 | 18.10 902 Showing mean pressure, mean temperature, mean force and direction of winds at 

7:35 A. M., Washington mean time, for the month of April, 1880. based 

>——> | %0 | orsup. | 90.2% over on the daily charts of the International Builetin. 
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Office of the Chief Signal Officer, 
ONITED STATES ARMY. 

Charted from Actual Observations taken Simultaneuusly, Series commencing November, 1877. No. V 
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Storm-tracks in Blaek.The Arabic numerals show location 7a 

of the centres of Low Barometer, at 7:35 A. M., Washington 

mean time, of that date. 
a 

Broken or dotted lines, are doubtful. VY j 

4 INTERNATIONAL CHART. 
Showing Tracks of Centres of Low Barometer for 

BRIG & BVT. MAJ GEN't July. 1880 
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CHART SHOWING THE LIMIT OF ICEBERGS DURING THE MONTH OF JUNE, 1882, FROM OBSERVATIONS ON FILE IN THE 

Orrice oF Tue Carer Sicrwat Orricer. 
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