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Lidt of merchunt marine steam and satlmg vessels Jrom which lnternauonal b;multaneous Meteorological reports were received at the Office of the C’Im;f thﬂal ‘
Officer, U. 8. Army, Washington, D. C., in time to be used in the preparation of the Weather Review for the month of March, 1387.
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INTRODUCTION.

This REVIEW treats generally the meteorological conditions
of the United States and Canada for March, 1887, and is
based upon reports of regular and voluntary observers of both
countries.

Descriptions of the storms which occurred over the north
Atlantic Ocean during the month are also given, and their
approximate paths shown on chart i. In tracing the centres
of the paths of these storms, data from the reports of two
hundred and thirty-eight vessels have been used. The general
character of the weather over the north Atlantic Oceap was
particularly severe during the second, and early portion of the
third, decade of the month,

The southward movement of Arctic ice was unusually large
for the season, and heavy ice jammed in on the coast of New-
foundland, in the vicinity of Saint John’s, at intervals from the
11th to 23d. -

On chart i for this month are traced the paths of eleven areas
of low pressure; this is one less than the average number for
March during the past thirteen years. No storm of unusual
8everity occurred, although low area number ix exhibited con-
Siderable energy during its presence in the Lake region and
Ohio Valley on the 24th, it being attended by bigh winds,
heavy rain or snow, and in Ohio by thunder-storms.

The mean pressure of the month was very nearly normal in
all parts of the country; in Maine and the Canadian Maritime
Provinces it was slightly below, and in the upper lake region
and Mississippi valley slightly above, the normal.

The temperature has been below the normal in all states
* bordering on the Lakes and Atlantic Ocean, along the east

Gulf coast, and in southern Texas; in all other districts the
month has been warmer than the average March. The ex-
tremely low temperatures that prevailed in the Southern States
on the 18-19th and 29-30th were accompanied by frosts which
were destructive to vegetables and blossoms of fruit trees.
The precipitation was generally below the normal in all parts
of the country, except Washington Territory, Oregon, Idabo,
and extreme southern Texas; at the end of the month the re-
mainder of the state was stili suffering from the long drought.
In the preparation of this REVIEW the following data,
received up to April 20, 1887, kave been used, viz., the
regular tri-daily weather-charts, containing data of simulta-
neous observations taken at one hundred and thirty-three Sig-
nal Service stations and twenty-three Canadian stations, as
telegraphed to this office; one hundred and fifty-seven monthly
journals; one hundred and fifty-eight monthly means from Sig-
nal Service stations; twenty-three monthly means from Cana-
dian stations; two hundred and eighty monthly registers from
voluntary observers; fifty-eight monthly registers from United
States Army post surgeons; marine records; international-si-
multaneous observations; marine reports through the co-opera-
tion of the ‘‘New York Herald Weather Service;” abstracts of
ships’ logs furnished by the publishers of “The New York
Maritime Register;” monthly weather reports from the local
weather services of Alabama, Arkansas, Illinois, Indiana,
Michigan, Minnesota, Mississippi, Missouri, Nebraska, New
England, New Jersey, North Carolina, Ohio, Oregon, South
Carolina, and Tennessee; and of the Central Pacitic Railway
Company ; trustworthy newspaper extracts, and special reports.

ATMOSPHERIC PRESSURE (expressed in inches and hundredths).

The distribution of mean pressure for March, 1887, deter-
mined from the tri-daily telegraphic observations of the Signal
Service, is shown by isobarometric lines on chart ii.

On this chart are shown two areas of high pressure, the first
extends over Minnesota, Dakota, and northward beyond the
limit of observation, and is enclosed by the isobar of 30.15; at
two stations within this line, Saint Vincent, Minn., and Fort
Garry, Manitoba, the highest mean pressure of the month,
30.18, is attained. From this region eastward the pressure
decreases rapidly until in New England the isobar of 29.80,
and in Nova Scotia 29.75, is reached; within the latter line
the lowest mean pressure of the month, 29.71, at Sydney, Cape
Breton Island, occurs. The second area of bigh pressure, also
bounded by the .isobar of 30.15, is situated in Oregon and
northern California, from this region northeastward to central
Montana and southeastward to Arizona the pressure decreases,
attaining a mean of 29.98 at Fort Maginnis, Mont., and 29.97
at Yuma, Ariz. The position of the areas of highest and
lowest pressure for the present month and for March, 1886,
nearly coincide.

The departures from the normal pressure are given in the
table of miscellaneous meteorological data, and are also shown
on chart iv by lines connecting stations of equal departure.

The mean pressure of the month is normal, or nearly so, in all
parts of the country, except Maine and the Canadian Maritime
Provinces, where departures below the normal, ranging from
.06 at Portland, Me., to .19 at Sydney, Cape Breton Island,
occur. In New Engiand, the middle Atlantic states, south
Atlantic states, Florida, and the east Gulf states, the pressure
of the month is from .01 to .08 below the normal pressure for
March. From the districts named westward to the Pacific
Ocean the pressure is slightly above the normal, the largest
departures occurring in the uppér. lake region and upper Mis-
sissippi valley, where they range from .06 at several stations

to .11 at Escanaba, Mich., and .13 at La Crosse, Wis., in excess

of the normal ; in Nevada and northern California it is about .07.

When compared with the pressure of the preceding month,
February, 1887, very large differences, both above and below,
occur. Along the Pacific coast and in the Rocky Mountain
regions the pressure for March is from .03 to .18 in excess of
that of February; in Washington Territory, Oregon, and
northern California the excess averages about .13. From the
Rocky Mountain region eastward to the Atlantic Ocean the
pressure is below that of the preceding month, the deficiencies
becoming very large in the eastern part of the country, aver-
aging along the Atlantic about .25, »

i
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; BAROMETRIC RANGES.

The monthly barometric ranges at the various Signal Service
stations are given in the table of miscellaneous data. The
largest ranges occur in New England, the lower lake region,
and middle Atlantic states; the smallest in California. The
following are some of the extreme ranges:

Greatest. Least.

Inch.

Fastport, DIe weieens covereneeinnsnnnisnernsscnsens 1. Sun Diego, Cal.coviieuieinriiriiriecieennreniene 0.28
. Portland, Mo . . Los Angeles, Cal... .. 0.28
Block Island, R. I Yuma, Ariz....... 0.37

San Franciaco
Sacramento, Cal..
Red Bluff, dal
Fort Grnnt Ariz

Boston, Mass.......
Now London, Con
New Haven, Conn....
Mount Washington, N. H.......csrieeaes 1

-_~-~
RaRITER

AREAS OF HIGH PRESSURE.

In the examination of the tri-daily weather charts of the
United States and the Dominion of Canada, eight well-defined
areas of high pressure have been traced with sufficient accuracy
to warrant a brief description of each as to its movements and
its relation to other current phenomena., The general direction
of movement of these areas was easterly, with two exceptions,
numbers v and viii, which were a little east of south. They
first appeared in the field of observation at the stations located
in British America, just north of Montana and Washington
Territories, with the exceptions of numbers iii and iv, which
were first noticed upon the Pacific coast of the United States.

The intimate relation prevailing between areas of low tem-
perature, cold waves, and areas of high pressure makes it con-
venient to discuss thelr movements and conditions in the same
text, although it is not proper to say that a cold wave, as defined
by the rules of the Signal Service, is always Iound with an
area of high pressure. It will be well to state here that the
definition of a ¢ cold wave’’ isthat there must be a sudden and
decided fall of fifteen or more degrees in temperature, after
eliminating the diurnal changes, and that this fall must be to,
or below, the point at which frost is formed.

The following are general descriptions of the several areas
of high pressure traced :

I.—The afternoon reports of the 1lst indicated the presence
of an area of high pressure to the northward of Washington
Territory, the isobar of 30.30 extending southward into western
Oregon. Subsequent reports located its path eastward into
British Columbia thence over Manitoba, bending to the south-
east over Lake Superior, and passing directly eastward over
Upper Canada into the Gulf of Saint Lawrence on the 6th.
The uniformity of pressure above the normal, from .4 to 1.00,
which this area maintained, was remarkable. Its centre did
not come within the range of stations making telegraphic
reports until the morning of the 3d, when it was just north of
Dakota, with a corrected reading of 30.99. When it passed
into the Gulf of 8aint Lawrence on the 6th it had only fallen to
30.84. During its passage eastward cold northerly winds pre-
vailed in all the regions south of its track, except along the
northern coast of the Gulf of Mexico. The temperature fell to
the freezing point as far south as the thirty-sixth parallel.
The lowest temperatures accompanying this cold wave were
—34° in Manitoba on the 4th, and —33° in Lower Canada on
the 5th. It also fell below zero in Dakota, Minnesota, north-
ern Michigan, and northern New England. .

II.—This area appeared in the Saskatchewan Valley on the
evening of the 6th, with a pressure of 30.37 and a temperature
of —9°.. It moved over a path alinost directly east-southeast
and arrived on the New England coast on the morning of the
9th, with an isobar of 30.40. During its progress eastward the
temperature fell below the freezing point in the upper Missis-
sippi valley, the Lake region, and New England. It being
closely followed by an area of low pressure, the lowest tem-

_ perature did not continue at any point over twenty-four hours.

ITII.—The evening reports from the Oregon coast of the 4th
indicated the presence of an area of high pressure in the Pacific

Ocean just-off the coast. The pressure at Roseburg, Oregon,
was 30.21. From this time until the morning of the 8th this
area remained nearly stationary, its centre appearing to oscil-
late over a region of about two hundred miles in diameter, in- .
cluding the southern Oregon and north California coasts. As
is usually the case when an area of high pressure is located in
this vicinity, southerly winds and rain prevailed in Oregon and
Washington Territory, and continued for ninety-six hours, or
until the area moved eastward. On the afternoon of the 8th the

| reports indicated that the high area had started eastward, the

highest presssure, 30.48, being in northern Utah. It then pur-
sued a course southwestward into Colorado, then eastward into
central Kansas, then northeastward, arriving over the region
just north of Lake Superior on the morning of the 10th. It
slowly drifted southeastward over the Lake region and middle
Atlantic states and disappeared after the evening olgervation
of the 12th. The pressure gradient surrounding this high area
was uniformly light, and seldomn exceeded one tenth of an inch
to one hundred miles. The decrease in the temperature with
this area was moderate throughout its path, being most de-
cided in the lower lake region, where 20° above Zero was re-
corded on the morning of the 12th.

1V.—This area was first observed over the country just north
of Montana on the morning of the 12th, with a pressnre of
30.66. It moved to northern Minnesota by the afternoon of the
13th, registering a pressure of 30.80. Its course after this
date was in a northeasterly direction toward Hudson Bay.
During its progress the gradient was often quite steep, some-
times indicating a change of pressure of one-tenth of an inch
to thirty-three miles. During the time the isobars were most
crowded brisk and high winds prevailed over Dakota, Minne-
sota, and Wisconsin, Freezing temperature was experienced
southward to Kansas, Missouri, and Kentucky, and a minimum
depression to zero was recorded in northern Dakota and Minne-
sota. The southern limit of this area extended to the Gulf of
Mexico.

V.—The evening reports of the 18th indicated the approach
of an area of high pressure into Montana from the northwest,
the station at Calgarry, Northwest Territory, reporting a read- .
ing of 30.19. It had moved southeastward into Montana by
the morning of the 20th, witb highest pressure 30.50. After
this its path was almost due south, leaving the coast of Texas
on the evening of the 22d. The pressure gradually decreased
a it moved southward, and when last observed in Texas as as
defined area, 30.25 was the maximnum pressure. The tempera-
ture accompanymg this area was below the freezing point until
it arrived in southern Texas. The pressure gradient was light,
and the wind-velocities were moderate. The unusual southerly
course of this high area appears to have been influenced by the
presence of an area of low pressure in the western por tion of
the Gulf of Mexico, having an easterly course.

VI.—This area first appeared in the country north of Dakota
on the morning of the 24th, with an isobar of 30.10 and a tem-
perature slightly below zero. By the morning of the 26th the
central portion had reached northern Minnesota, with a pressure
of 30.50. After this date its progress was towards the south-
ern part of Hudson Bay, then directly southeastward to Nova
Scotia. .It passed into the Atlantic Ocean on the evening of
the 27th, with a pressure of 30.30. During its progress east-
ward cold nor therly winds prevailed duect]y south of its path,
with some precipitation in the lower lake region. So far as
could be determined by the observations recewed the gradlent
was uniformly light.

VII.—The reports received on the evening of the 26th indi-
cated the presence of a high area over British Columbia. On
the evening of the 27th the pressure permitted an isobar of
30.70 to be drawn in western Manitoba, with a gradient to the
south of about one-tenth of an inch to fifty miles. Subsequent
observations defined its path to be slightly north of east.
Arriving at a point north of Minnesota on the afternoon of the
28th there were indications of the area dividing, for theisobar
of 30.30 extended southward into Missouri, while the distance
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between its east and west line was less than five bundred miles.
.he.separation had been completed on the afternoon map, as a

Stinct area covered the lower Missouri and Mississippi valleys
With a maximum pressure of 30.36 in Missouri. This secon
high area moved slowly eastward, covering the entire region
east of the Mississippi River, and was central over the New

ngland States on the evening of the 31st, with an isobar of

0.30. The conditions prevailing along its easterly path was
8enerally dry, pleasant weather and light winds.

III.—The reports from Montana on the atternoon of the 30th
Permitted the drawing of an isobar of 30.40 in the northern por-
tion. Ahout the same time an area of low pressure was moving
oastward over the lower Mississippi valley. The area of high
Dressure moved rapidly southward and occupied western Texas
on the evening. of the 31st, with a pressure diminished to 30.28.

uring its progress southward its gradient was light and the
temperature slightly below freezing, except in southern Texas,
: AREAS OF LOW PRESSURE.

Eleven areas of low pressure have been defined and their
Paths traced from the tri-daily telegraphic observations re-
celved from the stations controlled by the Capadiau Meteoro-
logical Office and the United States Signal Service during the
month of March. In investigating the many barometric de-
Pressions appearing on the tri-daily March maps it was decided
to d)scuss‘and trace only those areas which displayed decided
¢yclonic conditions, such as the general inflow of the surround-
Ing air, the apparent movement of the area, and the final
appearance of cloud and precipitation. The unavoidable ab-
8ence of reports from the Pacific coast stations during the last
two-thirds of the month prevented the use of the reports from

hat region in tracing low areas passing over the Pacific coast
States., Of the eleven paths defined, seven were first noticed
10 the country north of Montana and Dakota, two in Colorado,
One in northern Texas, and one in southern Dakota. The di-
Tection of the paths of the low areas was generally easterly,
at a reference to chart i will show an unusual and remarkable
1versity of courses pursued. It will be noticed, however, that
Upon approaching the Atlantic coast the paths have a tendency
toward the forty-ifth parallel, off the Gulf of Saint Lawrence.
he westerly and then northerly movement of number ii will
© noticed as extraordinary, and will be more fully discussed
under the proper headings. .

The following table will show the latitude and longitude in
Which the apparent centre of each low area was first and last
Observed, and average hourly progress it made in travelling the
Toutes described on chart i:

A First observed. Last observed. Average’

;’:e::f low . B progress in
u
re. Dateand | y LN, L w.| Dateand | t.N. L w millef"[.)or
time. at. N, {Long. W, time. at. N. | Long. our.
o/ o/ [ (-2

51 00 100 00 | 2,10 p. M, 9 €O Go 0o 48.0
41 00| ‘106 00 7,10Pp. 0L 00 69 00 16.0
36 00 100 00 | 7, 10 p. 1. 38 o0 75 00 43.0
5I 00 119 00 | 11,3 p. M, 44 00 62 co 34.0
54 00 114 00 | 14,7 a. m. 37 o0 70 00 19,0
49 00 115 00 123,11 p. m, 49 00 5g 00 30.0
44 00 99 00 | 21,3 p. m. 34 00 78 00 22,0
53 00 105 00 | 23,3 p. m. 49 00 83 oo 34.0
51 00 114 00 (25, 10 p. m. 47 00 sg 00 42,0
41 o0 167 co | 29,3 p. m. 47 00 58 00 23.0
50 oo 113 00 | 30,3 P. M. 34 00 74 00 32.0

, Average rate of progress, 31 miles per hour.

. Referring to chart i, it will be noticed that the apparent

c:lm’es of the eleven areas of low pressure in moviug eastward

o 088ed either southern Manitoba, southern Dakota, or north-
D Texas on the one hundredth meridian.

e following are brief descriptions of the areas of low
Pressure traced, with mention of some of the more important
leteorological conditions attending them :

b-“Thq morning reports of the 1st located this areain Mani-
an da’ having a minimum pressure of 29.45, with light winds
o Some cloudiness. An area of high pressure was central
Ver the northern portion of the Gulf of Mexico, with an isobar

of 30.40.. The gradient between the twoareas was nearly uni-
form, averaging about one hundred miles to the tenth of an inch.
The path pursued by this area was a little south of east, ar-.
riving in the Province of Ontairo on the morning of the 2d.
It then followed the Saint Lawrence Valley and passed off the
coast on the evening of the 2d, with lowest pressure 29.58.
No precipitation occurred along jts path until it reached the
Maritime Provinces, where light suow fell on the 2d. The
centre of the area was closely followed by colder northerly
winds, becoming fresh and brisk over the Lake region.

II.-—The isobar of 29.90 was constructed wholly within the
limits of Colorado on the evening of the 2d, while & high area
was to the northward in the Saskatchewan Valley, with a press-
ure of 30.68. During the next forty-eight hours the progress
of this area was not more than four hundred miles, and the
centre continued within the limits of Colorado, with a gradual
decrease in pressure to 29.64. A reference to chart i will show
its peculiar path southward, then westward, and finally north-
ward on the evening of the 4th, being apparently attracted
toward the British American border by a depression in that
vicinity. The evening reports of the 4th indicated that the two
depressions had merged into one, and was central just north
of Montana, with a pressure of 29.41. . At this time a high area
was located north of Lake Huron, with a maximum press-
ure of 30.88. Between the two areas there was a difference of
pressure of 1.47, and of temperature, 40°. Severe gales pre-
vailed ip Minnesota and Manitoba during the succeeding night.
The low area at once started eastward, passing over Manitoba
then southeastward to the New England coast, the centrai
pressure having increased to 30.06. During its progress east-
ward both the pressure and temperature gradients decreased,
and no dangerous winds were reported after leaving Manitoba.
Rain or snow prevailed over the entire region east of the Mis-
sissippi River.

III.—During the time that number ii was in Manitoba a
glight depression was noticed forming in southern Texas.
The afternoon reports of the 6th showed an isobar of 29.80 in
that region. A high area was located off the coast of South
Carolina, with a maximum pressure of about 30.26. The
barometer gradient between the two areas was about two hun-
dred and twenty miles for each tenth of an inch pressure.
There was no perceptible temperature gradient. Number iii
at once started eastward and passed off the Virginia coast on
the evening of the 7th. Its course was slightly north of east, °
and its rate of progress forty-three miles per hour. Heavy
rain, with occasional thunder, prevailed in all the states south
of Kansas, Missouri, and the Ohio River. The low pressure
and temperature gradients continued throughout its course,

1V.—This area of low pressure appeared to be located north
of Washington Territory on the evening of the 6th, and ex-
tended southeastward, in a trough like shape, to northern
Wyoming. By theevening of the 7th it had moved southeast-
ward into western Montana, with the isobar of 29.80 extend-
ing into northern Wyoming. It moved rapidly eastward into
southeastern Dakota, and then turned sonthward and reached
northern Texas on the afternoon of the 8th. At this point it
was bounded by an isobar of 29.80, but the isobar of 29.90 ex-
tended from southern Texas to northern Minnesota, indicating
a subsidiary low area in Minnesota. It moved eastward from
Texas into northern Arkansas, and then directly northeast to
Michigan. The subsidiary low joined it at this point. Although
the lowest pressure was over Michigan within an isobar of
29.90, yet the isobar for 30.00 extended to the Gulf of Mexico
and preserved the trough like condition previously noted. The
path pursued by this low area after leaving Michigan was
eastward to the vicinity of Montreal, then southward to the .
coast of New Jersey, joining a low area which had formed over
the: Chesapeake Bay on the evening of the 9th. It at once
changed its course and moved northeastward, disappearing off
the coast of Nova Scotia on the evening of the 11th. During its
eastward progress after leaving Michigan general rains com-
menced over the lower lake region and the country east of the

‘
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Appalachian range. Brisk and high northerly winds prevailed
along its path off the Atlantic coast,

- V.—The pressure of 29.756 reported from Calgarry, North-
west Territory, on the afternoon of the 9th indicated a fall of
.17 in the past eight hours. During the next forty-eight hours
a well defined area of low pressure had moved southeastward
to the coeuntry just north of Montana, with a minimum pressure
of 29.34. During this time dry and warm southerly winds had
commenced to prevail over the Rocky Mountain region aud
Missouri Valley. A high pressure area was located north of
Lake Huron, with a maximum reading of 30.42. The low area
first moved rapidly to southern Minnesota, then changing its
course to northeastward it appeared over Lake Superior on the
evening of the 12th. The central isobar had risen to 29.80,
but as a high area had moved from the north into northern
Dakota, with a maximum reading of 30.77,the gradient to the
westward was quitesteep and severe gales prevailed in Dakota
and Minnesota. The course travelled by the low area from
Lake Superior was directly toward the North Carolina coast,
followed by light snow in the Lake region and rain in the
middle Atlantic states, and freezing weather throughout the
country north of the thirty-fifth parallel. Dangerous winds
prevailed in the upper lake region. .

The following notes from observers relate to this storm -

Fort Totten, Dak.: high southerly winds prevailed during the afternoon of
the 11th. On the 12th the harometer rose rapidly and a violeut gale blew
from the northwest, maximum velocity sixty-four miles per hour. The ob-
server at Moorhead, Minn., reports light rain with brisk southerhv winds on
the 11th; on the 12th the wind veered from south to northwest and a gale set

_in at 11.40 a. m., continuing until 4.50 a. m. of the 13th, maximum velocity,
thirty-six miles per hour, at 8 p. m. of the 12th, .

‘Marquette, Mich.: at 1.15 a. m. of the 13th a heavy gale set in from the
porthwest and continued until 11.46 g.' m., blowing at an average rate of
twenty-eight miles per hour and reaching & maximum of thll‘tf’-nl‘ne miles
per hour at 5.19 8. m. The gale did considerable damage by blowing down
chimneys, telegraph wires, etc. Snow fell during the mght of the 13-14th
and until 12,30 p. m. of the 14th.

Milwaukee, Wis.: on the 13th & northwesterly ga]efprevailed from 3.30 a.
m. until 2.50 p. m., attaining at 5.20 a. m. a velocity of forty miles per hour.
During the storm several houses in course of construction were blown down.

VI.—The afternoon reports of the 16th from northern Mon-
tana indicated the approach of a low area from the North-
west. In the evening reports of the 17th, Helena, Mont., re-
ported a pressure of 29.66, with warm southerly winds in the
vicinity. The area immediately started southward and reached
the Texas coast on the afternoon of the 19th. Light pressure
gradients and dry variable winds prevailed along its path
during its progress southward. After leaving Texas the area
moved. eastward to the Georgia coast. Rain prevailed in the
Mississippi Valley as far north as Iowa, and eastward to the
Atlantic Ocean. The pressure and temperature gradients
continued moderate, and only brisk winds were observed in
the Gulf States. After leaving the Georgia coast the area
moved directly northeast and at once began to develop decided
cyclonic conditions, increased precipitation, and dangerous
gales. The lowest isobar on the Georgia coast was 29.80.
During the progress of the area northward the depression
gradually increased until it arrived over the Gulf of Saint
Lawrence on the afternoon of the 23d, when it was 28.90.
Dangerous gales were reported from Cape Hatteras north-
ward. The maximum velocity of wind (in miles per hour)
wag: Chincoteague, Va., 50; Sandy Hook, N. J., 52; Block
Island, R. 1., 48; and at Eastport, Me., 50. During the prog-
ress oiZ this ecyclone along the New Jersey and New England
coasts the pressure gradient ranged between forty and sixty
miles to the tenth of an inch pressure.

The following notes from observers relate to this low area:

Block Island, R. I.: on the 22d high easterly winds prevailed during the
early morning, shifting to heavy northwest gale in the afternoon; maximum
velocity forty-eight miles per hour.

Eastport, Me.: heavy snow began at 2.80 p. m. of the 22d; at 5.20 the pre-
cipitation changed to sleet, and at 7.54 to heavy rain. A gale set in at 8.10
E. m. and continued until 10,20 p. m., attaining at 6.45 p. m. a velocity of

fty miles per hour from the east. Rain fell throughout the night of the
22-23d, but changed to snow during the early morning of the 28d.

VII.—When number vi was in northern Texas on the morn-
ing of the 19th the major axis ran in a northerly and south-
erly direction, forming a trough extending to Manitoba. In
southern Dakota, and within this trough, asecondary low area
was noticed.  Subsequent reports increased the gradient be-
tween it and the primary area, and it developed all the condi-
tions necessary for a well-defined low area. It at once moved
southeastward and joined number vi off the South Carolina
coast on the afternoon of the 21st. Light rain or snow pre-
vailed along its path.

VIII.—On the afternoon of the 22d a slight depression was
central in western Manitoba. It moved southeastward into
Minnesota and then changed its course to northeast and was
located north of Lake Superior in the evening of the 23d. At
this time another, and more marked, depression was in Da-
kota, moving southeastward. The following report failed to
give sufficient data to locate number viii, and it is believed
that it had ceased to be a distinct low area and had joined
number ix. During its eastward progress light rains had pre-
vailed in Dakota and Minnesota. .

IX.—The morning map of the 23d showed that the pressure
north of Montana had fallen to 29.47, with fresh and brisk
southerly winds in the vicinity. A high area waslocated over
Utah, with a maximum pressure of 30.36. This low area de-
veloped rapidly and moved soutbeast to Iowa in twenty-four
hours, accompanied by brisk and high winds and light snow.
The steepness of the gradient to the south and west had in-
creased. Its rapid movement continued, and its course over
the lower lakes, New England States, and the Maritime Prov-
inces was made at the rate of forty-two miles per hour. The
central depression increased as it approached the Gulf of Saint
Lawrence, and on the morning of the 25th it was bounded by the
isobar of 29.20. General rain or snow prevailed along its path
and severe gales were reported from the Saint Lawrence Val-
ley and the New England coast. The temperature fell rapidly
behind this low area, some stations in the Lake region report-
ing a fall of 20° to 30° in twenty-four hours.

The following notes from observers are of interest in con-
nection with this storm:

Des Moines, Iowa: the mercury fell rapidly in the early morning of the 24th,
and during the remainder of the day it rose as rapidly, At 9 a. m. a northwaost-
erly gale set in, attaining at 11 a. m, & velocity of thirty-eight miles per hour.
The gale continued until 6 p. m. .

Moorhead, Minn.: heavy northerly wind, with snow, began at 12.35 a. m.
of the 24th. The gale continued until 10.05 a. m., attaining at 1,16 a. m. a
velocity of forty miles per hour.

Vevay, Ind.: the voluntary observer at this place states that high winds pre-
vailed on the 24th, blowing with increased velocity as the day advanced. At
7 a. m. it blew from the west ; temperature 36°, rsing to 70° at 8 p. m.; dur-
ing the same time the pressure diminished 0.30.

Columbus, Ohio: on the 24th the pressure fell rapidly until 4,26 p. m., when
it commenced to rise. At 4.30 p. m. a southwesterly gale set in and increased
in velocity until 8.10 p. m., when it reached its maximum, fifty-one miles per
hour. The gale contmue(i until after midnight, and did considerable damage
to roofs, fences, and light buildings. In the hocking Valley, south of the
citg, a large number of houses were unroofed. . .

Sandusky, Ohio: a thunder-storm, with heavy rain and high wind, occurred
on the afternoon of the 24th; maximum veloeity of the wind, fifty miles per
hour from the northwest.

Parkersburg, W. Va.: a gale commenced at 6 p. m. of the 24th and con-
tinued until 4 8. m. of the 256th. At Marietta considerable damage was done.
At Ripley the court house was unroofed by the wind.

Helvetia, W. Va.: the heavy wind storm of the 24th did considerable damage
to fencing and trees.

X.—This area of low pressure was first fully defined on the
afternoon map of the 24tk in Colorado, with lowest pressure
at Denver, 29.75. As no reports had been received from the
Southwest for several days it is not practicable to state whether
or not it originated in Colorado. It atonce movedslowly into
northwestern Texas, the central pressure gradually decreasing.
A high area appeared at this time in Manitoba, the centre
bounded by an isobar of 30.50, with a minimum temperature
of —19°. The gradients were sufficiently steep to cause strong
“northers ”’ in Nebraska and Kansas. The low area moved
almost directly northeastward, and arrived off the coast of
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Nova Scotia on the afternoon of the 29th, with a minimum press-
ure of 29.10. After reaching the Mississippi Valley general
DPrecipitation set in over the Mississippi and Missouri valleys
and all the country to the eastward. Although the barometer
8radient was at times quite steep, dangerous winds were ouly
Teported along the Atlantic coast north of Cape Hatteras.

he temperature fell to the freezing point in all districts, except
along the coast of the Gulf of Mexicq, seriously injuring the
®arly vegetable crops in the Southern States.

XI.—It was noticed on the afternoon map of the 28th that
the temperature had risen 16°, and the pressure had decreased

.28 in twenty-four hours in northern Montana. The evening
map of the same date permitted an isobar of 29.80 to be drawn,
and otber conditions appeared favorable to the presence of a
! moderate cyclone. The low area at ounce began to move in a
[southerly directiou, arriving in northern Texas in twenty-four
hours, with a central -isobar of 29.50. A high area was then
central in the Ohio Valley, with highest pressure 30.25. The
low area changed its direction to an easterly course and passed
off the coast of North Carolina on the evening of the 31st.
| Light rains prevailed over the Gulf States duringits progress,
lwith occasional thunder-storms.

NORTH ATLANTIC STORMS DURING MARCH, 1887.

[ Pressure in inches and millimetr

The paths of the depressions that have appeared over the
north Atlantic Ocean during the month are determined, approxi-
Wately, from international simul taneous observations furnished

Y captains of ocean steamships and sailing vessels; abstracts
.of ships’ logs and other data collected by the Signal Service
" agencies at the ports of New York, Boston, and Philadelphia;
Ieéports received through the co-operation of the ¢¢ New York
Herald Weather Service;” abstracts of ships’ logs furnished
by the proprietors of the “New York Maritime Register,”’
and from other miscellaneous data received at this office up
to April 21, 1887,

Eleven depressions are traced, the tracks largely predomi-
Rating to the southeastward and southward of Newfoundland
and Nova Scotia, where their rate of progression wag, in gen-
éral, very slow, and the course of direction greatly diversitied.

uring the first two decades of the month the more important
8torms which appeared were confined to the western half of the
Ocean, where deep barometric depressions, accompanied by
8torms of great violence, followed one another in rapid suc-
tession. During this period the barometric pressure over the
eastern portion of the ocean remained almost continuously
high, with generally settled weather within the region of ob-
Servation east of the twenty-fifth meridian. During the last
decade of the month cyclonic areas traversed the oceau from
¢oast to coast, and the region of greatest storm frequency was
Included within an area extending from the east of the Banks
of Newfoundland to the west coasts of the British Isles.

For March, 1886, ten depressions were traced, the tracks

eing rather eventy distribnted over the ocean, with a general

irection of movement from east to northeast, The depres-
Slons, ag g rule, exhibited great depth and energy, aud severe
gales and generally unsettled weather prevailed tliroughout
the month,

As compared with the corresponding month of previous
Years, the weather over the north Atlantic during March, 1887,
Was unusually severe west of the thirty-fifth meridian, this

act being due rather to the frequency of storms than to their
¢xceptional individual strength.,

he following are brief descriptions of the depressions:

. L—The presence of this storm to the southeast of New-
foundland was indicated by reports of the 1st, on which date
It was central in about N. 45°, W. 48°, with barometric press-
Ure about 29.50 (749.3). By the 2d the centre of depression
Ad moved southeast to N. 41°, W. 43°, with a marked rise in
Central pressure, after which it apparently dissipated.
.—This storm appeared on the 2d to the westward of
the Position occupied by depression number 1 on that date,
aving apparently developed to the southward of Newfound-
t‘“ld; passing slowly north of east, the storm-centre is traced
0 N.42° W, 46° by the 3d, and to N. 44°, W. 40° by the
4th, after which it disappeared. This depression, thongh
shallow throughout its course, was accompanied on the 2d by
Nevere storms, relative to which Capt. T. H. Fox, of the s. 8.

.lsm‘mll,” reports: ¢2d, in N, 41° 56/, W. §1° ¢/ (at noon),

Wind veered ‘to east and rapidly increased to a wlole gale,

es; wind-force by Beayfort scale.]

with thick fog and very heavy snow; found it necessary to
put the ship’s head to the sea aud lessen speed; gale contin-
ued until noon of the 3d, in N. 41° 59/, W. 48° 53/."”

8.—This storm first appeared to the eastward of Newfound-
land on the 6th, with central pressure about 29.10 (739.1);
during the next four days the depression, shifting its position
but slightly, occupied the ocean southeast of the Banks of
Newfoundland, with barometric pressure ranging bat slightly
iabove 29.00 (736.8). During the 11th and 12th the centre of
disturbance circled eastward, and apparently filled up to the
northward of the Azores after the latter date. This depression
was attended by disturbaunces of pronounced strength, as is
shown by the following special reports:

Capt. A. G. Griffin, of the s.s. ¢ Nederland,” reports a whole
! gale from the 5th to the 7th ; wind veered from s. to nw.; lowest
| barometer, 29.62 (752.3), at midnight of the 5th, in N. 43° 40/,
W, 41° 10/, Capt. T. M. Irwin, of the s.s. *‘ Lepanto,’’ reports
a whole northerly gale on the 5th and 6th; lowest barometer,
29.52 (749.8), at 4 p. m. of the 5th, in N. 42° 20/, W. 47° 40/,
Capt. W, R. Lord, of the s.s. ‘“Critic,”” reports an casterly
hurricane on the 6th; lowest barometer, 29.23 (742.4), at noon,
in N. 47° 5/, W. 43° 41/, Capt. H. Parsell, of the s. s. ‘* Adri-
atic,”” reports a strong to whole gale on the 7th and 8th; wind
backed from se. to ne. and n.; lowest barometer, 29.00 (736.6),
at 5 p.m. of the 7th, in N. 45° 47/, W. 43° 7. During the
gale the sea was very confused, being characterized chiefly by
a long heavy swell from n. and nnw., meeting a heavy sea from
sse., continuing, after the backing of the wind, until midnight,
then subsiding quickly. The north swell Lad no apparent local
cause, and it appeared as though the locality steered over had
been recently disturbed. Capt. G. Bakker, of the s. 8. ¢ W,
A. Scholten,” reports a storm of hurricane force from n. to
nuw.; lowest barometer, 29.34 (745.2), at 12 noon of the 7th, in
N. 42° 12/, W. 46° 42/. Oil was used with good effect to keep
the heavy waves clear of the ship. Capt. A. Redford, of the s.s.
“City of Richmond,” reports a whole n. to nnw. gale on the 7th
and 8th; lowest barometer, 29.32 (744.7), at 2 a. m, of the 7th,
in N. 40° 0/, W. 51° 50/. The s. s. “‘Critic,” having passed
through the centre of a cyclone, encountere& a very high sea,
and laid-to thirty-six hours, in N. 48° 49/, W. 40° 9/, The s.
8. ¢ Bedford,” Cuapt. T. Aitkenhead, commanding, in N. 39°
50/, W. 43° 24/ (at noon), had a fierce w. by n. gale, with ter-
rific squalls;- at 6 p. m. the wind shifted to u. in a heavy gale,
with squalls of hurricane force and dangerous seas, which con-
dition continued until midnight without abatement.

Capt. W. C. Bacon, of the s. s. “Coventry,’’ reports: ¢¢8th,
in N, 32° 27/, W. 26° 11/ (at noon); heavy squalls from the
westward and much rain; barometer fell to 29.45 (748.0), and
afterwards rose to 29.55 (750.6), but fell again to 29.25 (742.9)
in the evening, with the wind backing to sw. and blowing force
8, with occasional showers.” Capt. G. W. Murray, of the s.
8. “ Sapphire,” reports: ¢ 9th, in N. 32° §8/, W. 44° 28/ (at
noon}; 6 hours, tremendous squalls of wind and rain, wsw.
gale, incessant, barometer falling rapidly; 13 hours, wind -
i hauled to nw., with rising barometer and terrific breaking seas
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from wnw.; after the wind hauled the gale commenced to
moderate and the sea to go down.” Second Officer Potts, of the
8. 8. ¢ British Crown,” Capt. A. Smith, commanding, reports a
fresh easterly gale on the 11th; lowest barometer, 29.39 (746.5),
at noon of the 11th, in N. 48° 19/, W. 35°10/. Capt. G. Meier,
of the 8. s. ¢‘Elbe,” reports a whole easterly gale on the 12th
and 13th; lowest barometer, 29.47 (748.5), at 4 a. m. of the
12th, in N. 48° 13/, W. 25° 29/,

4,—The presence of this storm to the southward of Nova
Sootia was shown by reports of the 7th, and, while strong
gales prevailed withinits area during that date, the depression
was shallow and evidently moved eastward and united with
depression number 3 by the 8th.

5.—This depression was a continuation of low area number
iv whichis traced across the North American continent. Pass-

ing 'southward over Long Island during the early morning of

the 10th, the storm circled eastward to N. 39°, W. 58° by the
13th; thence passing eastward of north and disappearing be-
yond the northern limit of the region of observation after the
14th. This depression had pressure ranging below 29.00 (736.6),
and was accompanied by gales, attaining hurricane force. The
following special reports refer to disturbances encountered
within its area: A

Capt. L. W. Hoff, of the s. 8. ¢ R. F. Matthews,” reports:
#10th, while running before an ese. gale the wind suddenly in-
creased to hurricane force and veered to sw. and w., with in-
creasing strength; when the wind shifted the sky cleared for
about two hours; lowest barometer, 28.62 (726.9), at 10.20 p.
m. of the 19th, in N. 40° 12/, W, 65° 45/, Capt. H. Parsell,
of the s. 8. ‘**Adriatic,”’ reports a whole gale on the 10th and
11th; wind backed from ese. to nw.; lowest barometer, 29.27
(743.4), at 7 p. m. of the 10th, in N. 40° 52/, W. 67°15/. Capt.
D. T. Pedersen, of the bark ¢ Matthanja,” reports: ¢ 10th, in
in N. 36° 48/, W. 65° 49/ (at noon); hard gale commenced, and
by 4 p. m. it was blowing a heavy storm from se. The sea was
heavy and from the same direction,and heavy rain fell; 12
midnight, storm went to sw. 1lth, 4 a. m., storm veered to
w.; ship running ese. against a heavy sea. During the 12th
the storm attained a fearful force, and continued until midnight
of the 13th,in N. 35° W.53°?" The s.s.‘‘Gwendoline,” Capt.
Robert Milburn, commanding, on the 10th, in N. 38° 50/, W,
71° 30/ (at noon), passed through the centre of the cyclone at
3 p. m., and encountered very heavy weather during the next
two days. v

Capt. M. Fitt, of the s. s. “ Virginian,’’ reports a whole gale
on the 11th; wind backed from ene. to nnw.; lowest barometer,
29.24 (742.7), at 7.52 a. m., in N. 42° 33/, W. 64° 54/. The
gale was accompanied by heavy snow and high seas throughout,
and sleet at intervals. Capt. D. Williams, of the s. 8. ¢“Ro-
man,” reports a whole gale on the 11th; wind backed from e.
to n.; lowest barometer, 29.30 (744.2), at noon, in N, 42° 7/, W,
65° 47/. The gale was attended by violent squalls, terrific seas,
and heavy snow. Capt. A. G. Griffin, of the s. 8. ¢ Neder-
land,” reports a whole gale on the 11th and 12th; wind veered
from e. to se. and backed to ene., n., and nw.; lowest barome-
ter, 28.99 (736.6), on the evening of the 11th,in N.40° 30/, W.
66° 40/, Capt. W. McMickau, of the s. s. ¢ Umbria,” reports
a strong gale on the 11th and 12th; wind veered from se. to
nw.; lowest barometer, 28.83 (732.3), at 4 a. m. of the 12th, in
N. 41° 0/, W. 62° 30/. Capt. F. Archer, of the s. 8. “ Tower
Hill,” reports : *¢13th, 19 hours 12 minutes, in N. 43° 49/, W,
47° b0/, lowest barometer, 29.06 (738.1), with heavy sw. swell,
followed by moderate sw. to w. winds.” .

6.,—This storm was a continuation of low area number v which
first appeared over the North American continent and passed
eastward off the coast in about N. 36° during the early morn-
ing of the 14th; thence moving slowly northward, the depres-
sion disappeared over mid-ocean after the 18th. The disturb-
ances accompanying this very deep depression were exception-
. ally severe in their character, as is shown by the following
special reports of shipmasters:

Capt. H. Supmer, of the s. 8. ‘“Donau,” reports a gale on

the 14th and 15th; wind backed from nne. to nw.; lowest
barometer, 29.00 (736.6), at 4 a. m. of the 156th, in N, 39° 18/,
W.67° 11/, Capt. S. Nowell, of the s. s. ¢ British' Prince,”
reports a gale on the 14th and 156th; wind backed from ne. to
nw,; lowest barometer, 29.29 (744.0), from 2 to 4 a. m. of the
15th, in N, 39° 29/, W, 68° 25/, The s. s. ¢‘ British Crown ”’
bad an ene. gale on the 16th; lowest barometer, 28.70 (729.0),
at 2 a. m., when fifteen miles south of Sable Island. Capt. W.
Tyson, of the s. 8. ¢ Holland,” reports a strong gale from the
16th to 17th; wind veered from se. to nw.; lowest barometer,
28.56 (725.4), at 4 a. m. of the 16th, in N, 41° 40/, W, 59°, ¢’.
Capt. W. Kuhlewein, of the s. s. ¢‘‘ Gellert,” reports a strong
sw. to nw. gale during the 16th and 17th; lowest barometer,
28.96 (735.6), at 11 a. m. of the 16th, in N. 41° 30/, W, 55° 10/,
Capt. J. Brown, of thes. s. ‘“Alsatia,’’ reports a strong westerly
gale on the 16th; lowest barometer, 28.568 (725.9), at 3 a. m.,
in N. 40° 20/, W, 59° 50/,

Mr. J. W. Mitchell, observer on the s. s. ¢ Queen,” Capt. J.
Milligan, commanding, reports: ‘17th, in N. 44° 10/, W, 45°
20/, at 4.12 p. m. the weather was threatening, with every ap-
pearance of an approaching storm, the barometer fell rapidly,
with sw. wind, rain, high sea, and frequent lightning; from 8
p. m. to midnight the barometer fell from 29.22 (742.2) to 28.64
(727.4); the wind duriug that time wag blowing with hurricane
force, with very heavy rain; at 1 a. m. of the 18th the wind
shifted in a remarkable squall to nw. and blew steadily for
three hours, when it gradually moderated, -the barometer ris-
ing between 1 and 3.30 p. m. from 28.64 (727.4) to 29.40 (746.7),
and after this rising in an ordirary manner; position at noon
of the 18th, N. 42° 50/, W, 50° 3/.” Capt. G. Franck, of the
8. 8. ‘“Australia,” reports & n. to w. storm on the 17th; lowest
barometer, 28.76 (730.5), at noon, in N. 41° 1/, W, 54° 26,
Capt. E. Franguel, of the s. s. “ La Bourgogne,” reports a gale
attaining hurricane force on the 17th; wind veered from s. to
wnw.; lowest barometer, 28.67 (728.2), at 3 p. m., in N. 42° ¢/,
‘W.53° 0/. Third Officer C. A. Ledder, of the s. s. ¢ Waes-
land,” Capt. J. Ueberweg, commanding, reports: *18th, in N.
44° 43/, W. 38° 22/, at 3 p. m., barometer 29.30 (744.2), fresh gale
commenced, lasting six hours, attended by very heavy squalls
and rain; a tremendous sea continued until midnight, when
wind and sea moderated; wind during gale from w. and wnw.”’

%7.—This storm apparently advanced from the southwestward
to N. 40°, W. 56° on the 18th, whence it moved northeast and
disappeared to the northward of the Banks of Newfoundland,
in which region its centre cannot be located, owing to an ab-
sence of reports. In the position above cited the depression
had central pressure ranging below 29.00 (736.6), and was at-
tended by hard gales and rain, which prevailed over a con-
siderable area.

The following special reports have beeu rendered relative to
this depression :

Capt. W. A. Freethy, of the s. 8. ‘‘ Jeanie,” reports a whole
westerly gale on the 17th and 18th; lowest barometer, 29.30
(744.2), in N. 32° 50/, W, 70° 11/, Capt. T. Burley, of the s.
8. “ Clement,’” reports a fresh gale from the 17th to the 20th;
wind veered from sw. by s. to nw. by n.; lowest barometer,
29.38 (746.2), at 2.30 p. m. of 17th, in N. 32° 5/, W. 68° 45/.
Capt. R. Milburn, of the 8. 8. ‘*‘ Gwendolin,”, reports a huarri-
cane on the 17th; wind veered from sse. to nw.; lowest ba-
rometer at noon, in N. 39° 42/, W, 53° 10’. Capt. W. Gleig,
of the 8. 8. *¢ Kausas,”’ reports a fresh gale on the 19th; wind
veered from sse. to wnw.; lowest barometer, 29.01, (736.8), at
midnight, in N. 42° 40/, W, 45° 20/,

8.—This storm was central on the 20th in N. 48°, W, 39°,
with central pressure about 28.80 (731.5), and, while it was
probably a continuation of number 7, an absence of reports
from the intervening territory will not justify the uniting of
their tracks on the chart. By the 21st the centre of depression
had passed rapidly east-northeast to N. 52°, W. 18°, with
slight echanges in central pressure, thence passing northeast
beyond the region of observation. This was the first depres-
gion for the month that is traced eastward of the thirtieth
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leridian ; inadvance of its passage the area of high barometer
which occupied the eastern half of the ocean gave way, and for
the balance of the month the storms are, as a rule, traced to
the vicinity of the British Isles.

The following reports show the general character of the dis-
turbances encountered during the passage of this depression:

Captain Barends, of the 8. s. ¢ Lessing,” reports: ¢ 20th, in
N. 46° 10/, W. 38° 50/, at noon; at 12.30 p. m. the wind veered
from wsw. to nw., and increased very rapidly to force 11, the
barometer being down to 28.69 (728.7), and afterwards rising
Tapidly, with wind decreasing slowly to fresh gale by 6.30 p.
m., and changing from nw. to nnw. and back again.” Third

ficer W. H. Logan, of the s. 8. ‘Istrian,” Capt. T. H. Fox,
¢ommanding, reports: ¢¢19th, strong gale from sse., with very
bigh and confused sea. 20th,in N. 51° 38/, W. 26° 49/, at
11000 ; at 6 a. m. the wind moderated, but the sea was getting
more confused and the ship rolled and labored heavily; at 4
P. m. the wind bad fallen to a fresh breeze, but a tremendous
8ea was running from all quarters ; at 10 p. m. the wiud shifted
suddenly to westward and blew with hurricane force for about
two hours, after which it settled into a heavy gale with mount-
ainous seas until 6 a. m. of the 21st; lowest barometer, 28.68
(728.5), at midnight of the 20th, in N. 50° 16/, W. 28° 37/.”

Oapt. A. W. Lewis, of the s. 8. “ ity of Chester,” reports a
Whole gale, westerly,on the 20th; lowest barometer, 28.86
(733.0), at 10 a. m., in N. 45° 30/, W, 37° 40’. Capt. G. Coch-
rane, of the s. 8. ‘* Helvetia,” reports a whole s. to nnw. gale on
the 20th; lowest barometer, 28.61 (726.7), at 10.10 a. m., in N.
45° 307, W, 38° (/. Capt. H. Richter, of the s. 8. “Saale,”
reports a whole sw. to nw. gale on the 20th and 21st; lowest
barometer, 28.57 (725.7), at 5 p. m. of the 20th, in N. 47° 36/, W.
29° 45/, Capt. P. J. Irving, of the s. s. “ Republic,” reports
3 fresh gale on the 19th and 20th ; wind veered from se. to nw. ;
lt3West; barometer, 28.83 (732.3), at noon of the 20th, in N, 48°
8, W. 33° 59/, Oapt. W. Janes, of the s. s. “ Warwick,”
reports @ storm on the 19th and 20th; wind veered from sse.
to 8. ; lowest barometer, 28.70 (729.0), at 2.30 a. m. of the 20th,
In N. 44° 56/, W, 44° 25/,

OCapt. J. Wilson, of the s. s. ¢ Ethiopia,” reports a whole
gale from the 19th to the 22d; wind.veered from sse. to 8w.;
lowest barometer, 28.36 (720.3), at midnight of the 20th-21st,
In N. 53° 30/, W. 22° 30/. OQapt. J. Schade, of the 8. &. ¢ Po-
l_arm,n reports a whole gale on the 21st and 22d; wind veered
from ‘ssw, to nw.; lowest barometer, 28.95 (7356.3), at 2 p. m.
of the 21at, in N. 50° 21/. W. 15° 20/, Oapt. M. de Jousselin,
of the s. 8. ¢¢ La Bretagne,”’ reports a storm on the 21st; wind
Veered from se. to wnw.; lowest barometer, 28.79 (731.3), at
23- m., in N, 49° 25/, W, 19°0’. Captain Schulds, of the s. s.

Grasbrook,’” reports a whole gale on the 20th and 21st; wind
Veered from s. to uw.; lowest barometer, 28.72 (729.5), at b
4. m, of the 21st, in N. 49° 55/, W. 21° 26/. Capt. W. Skjodt,
0; the s. 8. ¢ Igland,” reports a westerly storm on the 22d and
23d; lowest barometer, 29.40 (746.7), at midnight of the 22d,
n N. 59° 30/, W. 1° 40/.

9 9.-’lfhis depressioun first appeared in N. 42°, W. 55° on the
Oth, with central pressure about 29.40 (746.7), whence it had
abparently advanced from the westward; from this position
the storm-centre moved east to the forty-eighth meridian by
he 218t, where minimum pressure about 29.20 (741.7) was
schOW"; thence passing rapidly north of east the depression is
charted under date of the 22d in N. 46°, W. 29°, with slight
anges in barometric pressure; by the 23d the storm-centre
ad moved rapidly northeast to about N. 58°, W, 15°, without
an appreciable loss of energy, after which it disappeared be-
Yond the region of observation.
The following special reports refer to this storm:
° Oapt. J. B. Watt, of the 8. s. ¢ Samaria,” reports a strong
(’iBto nne. gale on the 21st and 22d; lowest barometer, 29.04
Co7-6); at midnight of the 21st, in N. 44030/, W. 43° 507,
O:}Il:t- T. Jungst, of the s. s. * Ems,” reports a sw. to nw. storm
73 urricane oun the 20th and 21st; lowest barometer, 28.77

0.7), at 4 a. m. of the 21st, in N. 44° 34/, W.43° 10/, Capt.

S. T. H. Laub, of the s. 8. * Thingvalla,” reports a hurricane on
the 22d and 23d; wind veered from sse. to nnw.; lowest ba-
rometer, 28.79 (731.3), from 1 to 2 a. m. of the 23d, in N. 56°
40/, W.'18° 10, Capt. J. Bentley, of the s. s. ¢ Austrian,” re-
ports a whole westerly gale on the 24th; lowest barometer,
29.13 (739.9), at noon, in N. 55° 33/, W. 7° 48/,

10.—This storm was a continuation of land depression num-
ber vi which passed northeastward along the coast and over
the Maritime Provinces during the 22d and 23d, accompanied
by severe gales over the ocean to the southward of Newfound-
land and Nova Scotia. During the early morning of the 24th
the depression passed eastward from the northern extremity of
Newloundland, whence it is given a probable east-northeast
track to the northwestward of the British Isles by the 26th.
This storm, while evidently possessing considerable depth,
passed too far to the northward to be seriously felt over, and
to the southward of, the trans-Atlantic tracks.

11.—This storm appeared over mid-ocean, in N. 50°, on the
28th, thence moving slowly east-southeast to N. 48° W. 23° by
the 29th, after which it filled pp. The depression was ‘slight
and its passage was unattended by noteworthy features.

During the last five days of the month severe disturbances
were enceuntered off the eastern coast of the United States
and over the Gulf of Mexico, attending the passage over the
United States of low areas numbers x and xi. From special
reports received relative to these disturbances, it would ap-
pear, that in instances, they were due to the development of
subsidiary depressions in the second or southeast quadrant of
the principal low areas referred to.

OCEAN ICE.

On chart i are also exhibited the limits within which ice-
bergs and field ice were reported during March, 1887. These
limits are determined from reports furnished Ly shipmasters,
and from data collected by the Signal Service ageuncies.

During this month the easternmost icebergs reported were
passed on the 4th, in N. 45° 31/, W. 42° 56/, by the s. 5, “Shak-
spere.” TFrom this position an area in which no ice was re-
ported during the month extended westward over the Banks
of Newfoundland. Between the forty-first and forty-fifth
parallels, and from W. 46° to W.51°, ice was observed in large
quantities throughout the month. From the 20th to the 24th
icebergs and extensive ice-fields were encouutered along the
coast-of Newfoundland in the vicinity of Saint John’s and Cape
Race, aud on the 20th a field of ice passed to the southward of
Sable Island. Advices from Ottawa; under date of the 22d,
stated that the Gulf of Saiut Lawrence was filled with closely
packed ice, except off Cape Rozier. Mr. J. Higgins, observer
at Saiut John’s, Newfoundland, reports that heavy ice jammed
in on the land on the 11th, 15th, 16th, 19th, 20th, 21st, and
23d, driving off fast during the 24th.

Compared with the chart for the preceding month, February,
1887, the eastern and southern limits of the ice-region have
contracted slightly, while the movement of ice along the east
coast of Newfoundland has very largely increased.

Compared with the corresponding month of previous years,
the southward movement of Arctic ice during March, 1887,
was unusually large, and, as compared with the ice reported
during March, 1886, the quantity was vastly in excess.

The following table shows the southern and eastern limits of
the region within which ice was reported for March during the
last six years: :

Southera limit, . Eastern 1imit.
L
Month. |I Lat.X. Lon.W. \ Mouth. Lat.N.|Lon.W.
H 1
. | o i oy o Y
March, 1882 ! 42 30 | S0 00 , March, 1882...... 46 30 46 o0
March, 1883 | 41 46 49 48 [l Maroh, 1883... J 48 40 43 03
March, 1884 . 4130 . 54 o6 i Maurch, 1884... 45 00 40 15
March, 1%2 .\ 40 55 | 49 04 I Maroh, x& 45 57 43 15
March, 1 o 4020 | 49 03 | Murch, 1 47 20 44
March, 1887, ceveeenrarenennaceens i 4100 49 o7 I March, 1887... 45 31 42
I
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Icebergs and field ice were reported as follows:
1st.—The s. 8. “Jersey City,” in N. 44° 06/, W. 48° 10/, at
noon, passed to the southward of an ice floe. The s.s. ¢ Prin-
cipia,” in N. 44° 0/, W, 48° 30/, passed an iceberg one hundred
feet high. The s. 8. ‘*“Crystal,” in N. 47° 15/, W, 43° 35/, at
1.30 p. m., passed a medium-sized berg.
2d.—The 8. 8. ¢ Viola,” in N. 44° 5/, W. 47° 41/, at 10 a. m.,
passed an iceberg about two hundred feet high. The s. s.
¢‘QCatalonia,” in N. 43° 35/, W. 48° 31/, at 4 p. m., passed an
iceberg one hundred and fifty feet high, The s. 8. ¢“Crystal,”
in N. 45° 20/, W. 47° 45/, at 3 p. m., encountered heavy field
ice and steered s. and sw. to clear it; saw four large bergs in
it, and passed the southern edge of the pack on the 3d, at 10
a. m.,in N. 43° 0/, W. 49° 30/.
3d.—The s. 8. ‘“California,” in N. 43° 7/, W. 49° 23/, passed
large fields of fleld ice from 6.30 p. m. to 9.26 p. m. The s. s.
‘¢ La Gascogne,’ in N. 43° 2/, W. 49° 10/, at 4 p. m., passed
several icebergs and field ice. The s.s. ¢ Suevia,” in N, 43° 5/,
~'W. 49° 23/ passed some field ice. The s.s. ‘‘Etna,’’ in N. 44°
20/, W. 48° 25/, encountered heavy field ice, and steamed
southerly fifteen hours to clear it. The s. 8. ¢ hristol,” in N,
46° 15/, W. 45° 0/, passed two large icebergs.
4th.—The 8. 8. ¢ Devonia,” in N. 43° 37/, W. 48° 3¢/, at 4.42
p. m., passed icebergs, and at 11.30 p. m., in N. 42°30/, W,
50°20/ passed field ice. The s.s. ¢¢Arizona,” in N. 42° 56/, W.
49° 30/, passed the southern edge of heavy field ice, extending
north as far as could be seen from the masthead. The s. s.
“ Zaandam,” from N. 44° 0/, W, 48° 30/, to N. 43° 0/, W, 49°
30/, saw several medium-sized icebergs and passed through two
ice fields. The 8. s. ¢“ Bristol,” in N. 44° 25/, W. 48° 36/,
passed enormous quantities of field ice. The s, s. ¢‘ Shaks-
pere,” in N, 45° 31/, W. 42° 56/, passed two large icebergs.
5th.—the s. s. ‘‘Germania,” in N. 48° 9/, W, 46° 12/, en-
countered heavy field ice, interspersed with icebergs, through
which she, with difficulty, forced her way southward and south-
westward during the next four days, sustaining considerable
damage from heavy ice. The bark ¢ Scotland,” at 2 a. m. of
March 5th, in N. 42° 40/, W. 49° 30/, passed a great number of
icebergs; while endeavoring to clear them she ran into a huge
pack of drift ice. Twelve hours were spentin clearing the fioe.
6th.—The s. s.  Shakspere,” in N. 43° 19/, W. 49° 0/, in
early a. m., ran into fleld ice, and put back until daylight; at
9 a. m. sighted numerous icei)ergs and much field ice.
7th.—The s. 8. ‘¢ Scandinavian,” in N. 43° 0/, W. 48° 42/, at
8 p. m. passed an iceberg, and at 10.30 p. m. saw another.
8th.—The s, s. *‘ Pavonia '’ passed icebergs in N, 41° 59/,
‘W. 48° 34/, N, 41°47/, W, 48° 52/, and N. 41° 52/, W, 48° 58/,
The s. 8. ¢ Adriatic,”” from N. 43° 48/, W. 48° 9/ to N. 43° 40/,
W. 48° 49/, passed three small icebergs and one ice floe. The
8. 8. ¢ Virginian,” in N, 44° 0/, W. 46° 20/, at 7.30 a. m., passed
an iceberg, and in N, 43° 0/, W, 48° 30/ passed three large
bergs. Thes. 8. ¢ Nederland,” in N. 41° 43/, W. 50° 40/, at 5
p. m., passed two icebergs.
9th.—The s. 8. ¢ Elbe,” in N, 42°18/, W, 48°39/, at 4 a, m.,
passed an iceberg.
10th.—The s. 8. *“ Nessmore,” in N. 47° 10/, W. 49° 0/, passed
four large and two small bergs. The 8. 8. “ Marengo,” in N.
44° 35/, W. 46° 53/, passed an iceberg of moderate size. The
8. 8. ¢ Erin,”’ in 44° 28/, W, 46° 6/, passed an iceberg, and in
N. 43° 19/, W. 48° 25/, passed a small iceberg and several
pieces of ice. The s.s. “ Ems,” in N. 44° 307, W. 46° 9/, at
5.10 a. m., passed a large iceberg. The s. 8. ‘‘ Umbria,” be-
tween N. 41° 50/, W. 47° 50/,and N. 41° 24/, W 48° 50/, from
8 a. m. to 10 a. m., passed several icebergs. The s. 8. ¢ Elbe,”’
in N. 43° 14/, W. 45° 24/, at 2.30 p. m., passed an iceberg.
11th.—The s. s. ¢ British Prince ”’ passed a large iceberg in
N. 41° 44/, W, 50° 2/, and a small berg in N. 41° 28/, W, 50°
16’. The s. 8. ¢ Marengo,” in N. 43° 16/, W. 49° 0/, passed an
iceberg, and in N. 42° 45/, W, 50° 30/, passed a berg about
two hundred feet high and several hundred feet long. The
8. 8. ‘¢ City of Newcastle,” in N.41° 50/, W.50° 40/, passed ice-
bergs. The s. 8. ¢ Moravia,”in N. 42° 0/, W, 47° 48/, at 6

p. m., passed one iceberg one hundred feet high and several
small ones. The 8. 8. “ Hartville,”” at 9 p. m., in N. 43° 20/,
W. 47°, collided with a large iceberg and sustained damage.

12th-—The s. 8. ‘“State of Nevada’ passed a large iceberg
in N. 43° 10/, W, 47° 7/, and one in N. 42° 31/, W, 48° 19/,
Thes. 8. ** Eider,” in N. 40° 43/, W.48° 46/, at 7.45 a. m., passed
a large iceberg. The s8.8. “Alsatia,” in N, 41° 15/, W, 47° 50/,
at 11.30 p. m., passed two icebergs. The s.s. ¢¢ Belgravia,” in
N. 42° 10/, W, 47° 44/, at 1.30 p. m., passed an iceberg. The
8. 8. “ Donan,” in N, 41° 58/, W, 48° 21/, from 1.30 to 2 a. m.,
passed icebergs.

13th.—The 8. 8. ¢ State of Nevada ” passed three small ice-
bergs in N, 42° 6/, W. 50° 11/, and a moderate-sized berg in
N, 42° 6/, W, 50° 43/. The s, 5. ‘“Alsatia,” in N. 41° 14/, W,
48° 17/, at 2 a. m., passed between three icebergs, and in N.
41° 0/, W. 49° 7/, at 6 a. m., passed north of two large icebergs.
The s. 8. ¢ Toronto,” in N, 44° 30/, W. 47° 23/, at 7.45 a. m.
and in N. 44° 05/, W. 48° 45/, at 2.15 p. m., encountered field
ice. The s.s. ¢ British Crown,” in N. 45° 20/, W, 49° 10/,
from 2 p. m. to 5 p. m., passed icebergs. The s.s. ¢ Holland”
encountered icebergs in N. 43° 52/, W. 46° 57/ at 8 a. m., in
N. 43° 28/, W. 47° 57/ at 2 p.m.,and in N. 43° 18/, W, 48° 26/
at 4.35 p. m.

14th.—The s. 8. ‘‘Slavonia,’”” in N, 43°13/, W. 46° 13/, passed
icebergs. The s. 8. “ Borderer,” in N. 43° 29/, W. 48° 4/, at
7 a. m., passed a large iceberg and several small pieces, and
at 4 p. m. passed a large iceberg in N, 43° 0/, W, 49° 20/.

15th.~—~The s. 8. ‘‘ Slavonia,” from N. 42° 56/, W. 48° 10/ to
N. 43° 16, W. 49° 50/, passed eleven icebergs and field ice;
and in N’ 43° 07/, W 49° 52/, passed an iceberg. The s. s.
‘¢ Anstralia,” in N, 43° 10/, W. 49° 52/, passed an iceberg.
The s. 8. ¢‘ Australia,” in N. 43° 10/, W. 47° 04/, passed nine
icebergs, three of them being each about one hundred feet in
height. The s. s.‘“Gellert”” passed icebergs, as follows: in N,
41°59/, W 47° 19/, one about fifty feet high and four hundred feet
long; in N. 41° 32/, W, 47° 44/, one about one hundred feet high;
in N, 41°13/, W, 47° 50/, one. The 8. s. ¥ Britannic’’ sighted and
passed icebergs and field ice from N, 43° 32/, W. 48° 29/ to N.
43° 2/, W, 50° 1/. The 8. 8. ‘“Trave,” from N. 41° 48/, W.
56° 40/ to N. 42° 26/, W. 50° 49/, passed fourteen small bergs. -

16th.—The s. 8. ‘“Island,’”” in N. 43° 0/, W, 47° 0/, passed
several small icebergs. The s. s. ‘‘ Bavarian,” in N. 42° 48/,
W. 49° 28/, at 6.45 a. m., and in N. 42° 52/, W. 49° 56/, at
10 a. m., passed large bergs. The s. 8. ‘‘Concordia,” in N, 42°
40/, W, 51° 12/, passed two large bergs. ‘

17th.—The s. 8. *¢ Circassia,” in N. 43° 12/, W. 47° 27/, passed
icebergs. The s. 8. ¢ La Bourgogne,” in N. 42° 40/, W, 49°
2/, at 2 a. m., passed an iceberg. The s. 8. “Wingates,” in N.
48° 40/, W, 47° 30/, passed a large berg.

18th and 19th.—The 8. 8. *“ Wingates ” passed heavy field
ice and several bergs between N. 47° 05/, W, 49° 0/ and N,
46° 12/, W, 51° 0’. -

19th.—The 8. 8. ¢ Ems,” in N, 42° 22/, W, 49° 28/, at 9.30
a, m., passed an iceberg.

20th.—The s. 8. ¢ Wingates,” in N. 45° 056/, W. 53° 30/,
passed a large berg. The fishing schooner ¢ Frank A, Will-
iams ”’ encountered a field of ice at night while lying-to about
twenty miles southeast of Sable Island. The ice came down
on the vessel with great rapidity, and by morning she was
completely blocked. The ice began to break up a few hours
after daylight of the 21st, and the schooner was liberated,
after having received such injuries as to cause her to leal.

21st.—The s. 5. ‘¢ Warwick ” passed icebergs in N, 42° 43/,
W. 49° 35/; N. 42° 30/, W. 50° 3/, and N. 42° 30/, W. 50° 10’.

22d.—The s. 8. ‘‘ Lessing,” in N. 42° 9/, W, 51° 55/, at 9.40
a. m., passed a large iceberg about one hundred and éf‘ty feet
high, and a small berg at 10.05 a. m., in N, 42° 8/, W, 52° 0/,
The s. 8. ¥ Republic,” from 2.30 to 4.30 p. m., between N. 43°
and N. 43° 30/ and W, 49° and W, 50°, passed icebergs; air
temperature, 34°; water temperature, 30°.

23d.—The s. 8. ‘‘ Helvetia” passed icebergs in N. 42° 36/,
W, 48° 21/, at 2 a. m.; in N. 42° 28/, W. 49° 6/, at 7 a. m,;
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and in N, 42° 17/, W, 49° 55/, at 10.30 a. m. Reports received
from Newfoundland stated that the coast around Saint Jobn’s
-Was packed with ice, and that vessels ready for sea were unable
to-proceed. The steamer “ Newfoundland ”” was to have sailed
on the 2d for Halifax, but had not been able to leave up to the
€vening of the 23d. A cable dispatch received stated that it
Wvag expected that the block would be broken up sufficiently
Y night to allow vessels to sail.
24th.—The s. 8. ‘* Etruria,” in N. 42° 38/, W, 48° 40/, at 2.15
P. m., passed a medium sized iceberg, and at 3.15 p. m., in N,
42° 247, W, 49° ¢/, passed an iceberg. The s. s. “Cartha-
Eenian,” in N. 42° 16/, W, 51° 08/, passed a Iarge berg. The
Steamship « N ewfoundi and ” encountered a tremendous ice-fleld
off Cape Race on the night of the 24th, and had to remain on
the edge of it until the following morning, when she passed
rough, the passage taking three hours. fler bow was dam-
aged by ice. On the 265th vessels were seen on the outer edge,
eIng unable to continue on their way. ' }
256th,—The s. s. ‘‘Istrian,” in N. 44° 0/, W. 49° 15/, at 1 p.
., passed icebergs. The s. s. ‘¢ Jan Breydel,” in N. 43° 30/,
+ 48° 20/, passed two bergs.
26th.—The s. s. *‘ Llandaff City,” in N. 42° 54/, W. 50° 37/,
Passed two large bergs. The s. s. * Prussian,” in N, 42°, 36/,
- 48° 30/, passed a small berg. The s.s. ‘‘ Polaria,” in N.
42° 40/, W, 50° 56/, passed quantities of drift ice.
27th.—The s.s. “ Dominion,” in N. 43° 30/, W. 49° 0,
Passed three large bergs. )
FOG. :

" In each of the instances wherein fog was encountered

in the vicinity of the Banks of Newfoundland, or along the
southern margin of the ice-field, the vessel was either within
the area of a barometric depression in close proximity to its
centre, or to the eastward of an advancing depression whose
approach had occasioned continued winds from the southern
quadrants. It is observable, therefore, in this connection,
that the conditions which appeared favorable for fog develop-
ment in this region during March, 1887, corresponded with
those noted for preceding months.

The following are the limits of fog-areas on the north At-
lantic Ocean during March, 1886, as reported by shipmasters:

' Entered. Cleared.
Dates. Vessel.

‘ ! Lat.N. | Lon. W. Lat.N.[Lon.W.

I o/ o/ o ¢ )
2d yeeeenn ! Bk, Josephine......ceseees 40 56 | 69 08, 1.20p. m. | 41 07 69 08, 3.00p. m.
6th ...... - 8, 8. California 42 06| 5630, 1.00a, m. | 42 30| 49 30, 11.00p. m.
6th ......, Bg. Edward D 38 33 72 18, 1.003a.m.
6th .| 8. 8. Rotterdamn 2! 70 46 40 28 | 69 36
6th 69 18 40 28 | 69 o0
8th ......; Bg. Edward D wcaeoccniniosiinniiceiiiaseninn, 39 00 7g 58, midnight.
10th ... 47 15 43 36 | 48 33 B
11th 00 50190 42 55{ 5115
12~14th. Denge fog prev n’s, N. F.
13th .....: 8, 8. British Crown...... 45 37 4g 30

8. 8. Norseman ............ 43 20 | 48 36,12.30t013.44{.....
13th ... a. m.
8. 8. Norgeman .....c..e... 42 38 | 53 00, 9.30t011.35cecce. ueen.

13th ... .m,
14th ... 8. 3. Borderer 48 14, 8. 43 00| 49 35, 4.30p.m,
15th ... 8. 8. British Crow 44 00| 57 00
16th .....| 8. 8. Bavarian .. 42 52 | 49 56, 10.00 &, m.
19~zov,h.i 8, B. Adriatic..eecreniee 42 23 | 47 59°

TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit).

The distribution of mean temperatnre over the United States
and Canada for March, 1887, is exhibited on chart ii by the
otted isothermal lines. In the table of miscellaneous data
are given the monthly mean temperatures, with the departures
fom the normal, for the various stations of the Signal Service,
-and in the figures above the geographical districts, the
average temperature and departure for each district. The nor-
Wal for any district may be found by adding the departure to
the current mean for the district when the departure is below
©.normal, and subtracting when above. On chart iv the de-
Partures from the norwmnal are illustrated by lines connecting
Stations of normal or equal abnormal values.

The temperature of the month is below the normal in all
States bordering on the Lakes and Atlantic Ocean, along the
C0ast of the east Gulf states, and in southern Texas. The de-
Partures in' these districts are nowhere very large, the great-
8t occur in the Lake region, where they average about 3°.0

®low the normal. In Tennessee, Kentucky, southern Illinois,
aud from the Mississippi River westward to the Pacific Ocean,
¢ temperature is above the normal, slightly along the east-
ern slope of the Rocky Mountains and Pacific coast, and con-
Slderably in the platean regions. - The month was remarkable
SOr the extremely low temperatures that prevailed in the
Outhern States and Ohio Valley on the 28-30th, the minimum
Mperature in these districts occurring on the 29th.
he following are some of the most marked departures from
©.normal temperature at Signal Service stations: o

Above normal. Below normal,

——— |
Piyg o | °
.2 i| Marquette, Mich 4.7
caner b Ariz -1 il Oswego, N : Y 4.7
y *J0lo Albany, N. 4.0
Hep,Srent, A Baltimore, Md..... 40
o ‘:’"‘. Mont, Sandusky, Ohio.... e 3.8
T Mnginnln, Mont ! Alpena, MIch ccieensnciisamnarnecssssannsosans 3.6

I

RANGES OF TEMPERATURE.
~ The monthly, and the greatest and least daily, ranges of
0

-

temperature, are given in the table of miscellaneous meteoro-
logical data.

The following are some of the greatest and least monthly
ranges at Signal Service stations: .

Greatest. Least.

o
Yankton, Dak ......c.uue . 7g.o Tatoosh Island, Wash ..eeeeeerseess sosonnase 2?.6
Valentine, Nebr.......... . 7B.9 || Key West, Fla 23.2
Fort Assinaboine, Mon v 74.9 || Port Angeles, Wash wicevrs covuvnnernnninas 29.6
Fort Totten, Dank.... . 74.7 || Philadelphia, Pa........ . 3L5
Fort Ouster, Mont... 73.9 {| S8an Francisco, Cal.. 33.0
Huron, DaK ..ceneerecescererssesssosansesaseses 72.2 || New YOrk City cccianceerernneciinneecccsoooran 33.3

DEVIATIONS FROM NORMAL TEMPERATURES.

In the table below are given, for certain stations, as re-
ported by voluntary observers, the normal temperatures of
March for a series of years, the mean temperature for March,
1887, and the departures from the normal :

of

- 5 M .
ol ey
: « ]
Station. County. €53 _§ 4 8L . 2
Sie | Eh | 355 | E
N L3
x z 5 o= a
Arkansas. B ° < o
Lead Hill.......ccccconnnnnnansocsennes 00D Burenserornrsnscrarersssane 8.4 1.4 | N
Beiiria 4 5 Sl |43
BACIAMENTO.cuirersentcaarsrrossnses S8acramento 54.6 21 4.2 | — 0.4
Connecticut
Middletown ®..eiriienieiiionanienes Middlesex ... 33. 30.3 | — 3.0
New Haven #..,..cciicesannserces New Haven .. 35. 101 31.3 | — 4.5
Waterbury *...cecisissosioinenees New Haven .. 33.4 12 28,0 | ~ 5.4
+ Flor!
ATCHOE civiiersrreniinienns sonressenns Alachua ... wvenisenens 59.8 4 55.3 | — 4.5
Illinois
Collinaville... 41.9 8 44.6 2.7
MAttoON.iceceicessriescanearsarsroosces 38.0 7 41.0 3.0
PeOrIB couecrees roorverrrveersrnnnsaneee 38.3 31 38. 0.6
Riley... 30.0 26 288 — 1.2
Sandwich 34.2 32 3.4 |4 0.2
BYCAMOTO..cciierrrrirressrcsssasontes 31.4 304 — 1.0
Lafayette. 36.2 8 37.6 | 4 1.4
LOgANBPOTt.cicseiriassscessasssnces . 4L.1 33 37.3a|— 3.9
VOVBY wrivvvvircresroesecsrersioressare 42.8 a1 43.9 | 4 o.x
ITow:
Monticello.... Jones 331 34 32.0 | — 0.
MUBCAtINe weieeereeriiseiciiiarsoneres Muescating cc..uiee ceees veos 34.4 49 34.4 0.0 °

\
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Deviations from normal temperatures—Continued.
L5 s 55
3 -
<L L% Eo% El
Station. County. =328 32 g e - >
-] £ 4 a3z 2
58z | 3 Epet S
2 = = &
Kansas. o ° °
Independence Montgomer, 45.1 16 48.4 3.3
Lawrence.. Douglas .. 41.5 19 43.4 1.9
Wellington Sumuer .. 43.7 9 48.8 5.1
Louisiana,
-Grand Cotoau.....ccevvernercroenees Saint Landry ....e.ceeees 64.8 4 64.9 | 4 o.1
Belfast # 29.8 28 28.1 ] — 1.7
Cornish 28.2 30 26.2 | ~— 2.0
Gardiner #, 29.4 51 37.5| — 1.9
Orono # Penobscot .. 26.8 19 25.9{— 0.9
Maryland.
Cumberland ....c.ccoeervrneirennines AlleghaD Y.rerirserisronssane 37.4 15 3491 — 2.5
Fallston ........oeeeee. vesosiesssssannas Harford ....ccoocvicirinnennes 38.2 16 34.6 [ — 3.6
Massachuselts,
Ambherst®... Hampshire 32.6 4 30.7 | — 1.8
Cambridge Middlesex 33.9 5 30.1 | — 3.
Fitchburg * Worcester. 30.4 3r 27.5 | — 3.9
New Bedford Bristol 34.9 75 3.4 | — 3.5
Somerset ...... ...| Bristol 34.0 17 33.0| — 1.0
Springfiold ®.....cccvcvecrrerescsniens Hampden .ueeee.eeeneenene 32.6 20 30.4 | — 2.2
Taunton #* Bristol 35.1 16 318} —3.3
Williamstown ®..........c.ceceeennes Borkshire ....ccecvsseresecens 30.3 33 25.3 | — 5.0
Nevada. .
Carson ClitY...cososn y Ormsby ......... aesseesensered 40.9 8 46.4 | 4 5.5
New Hampshire.
Concord # Merrimac coeeiescesnons 30.8 19 28,2 | — 2.6
Hanover ® Graftol wuereerensecsserarraes 27.2 27 26.7 | — 0.5
Dover ..| Morris. 3t. 4 29.6 | — 1.9
South Orange... .| Essex .. ss.g 17 33.4 ) — 2.4
ew Yo
Factoryville...... Tioga 33.9 5 31.4| =~ 2.5
North Volney...iceveeeorsocsarsress OBWORO +uvvecerrsnneransnnens 2g.o 20 24.9 | — 3.t
Palermo ceceecceierssescrsnsnesassress OBWEZO vuvrerers sosrere seeves 23.0 33 23.0 0.0
Oliio
‘Wauseon Fulton.iiciieescsscassonns 32.4 17 31.5| — 0.9
Pennsylvania
Dyberry ceeeeveers von 28.9 23 25.7 | — 3.2
Grampian Hills 29.1 17 29.5 | 4+ 0.4
‘Wellsborough ... 33.6 10 30.7 | — 2.9
Bouth Carolina,
Btateburg ......ccccveeaeeens vosessansel SUMLOr wevrvrireecercaenianne 53.2 7 5.9 | — 1.3
- Texas
New Ulm.......... o] AUBHD ccirnrierraerinisninns 63.0 15 64.2 | 4 1.2
Vermo
Lunenburg® . E886X .00 25.8 a8 23.4 | — 2.3
Newporte e} Orleane 24.7 13 21.1 | — 3.
Strafford | OPBOEZO..cccerrreurrererrrorens 26.0 13 22.3 { — 3.7
Virginia. !
Bird's Nest ..... coeereiciieeconcoenne | Northampton ..eeeeeseeees 46.3 19 428 —3.5
Dale Enterprise. ...| Rockingham .. . 41,6 7 42.0| 4 0.4
Variety Mills Nelson 44.1 10 40.6 | — 3.5
Wytheville ........ coeveerniee vevees] WYLHO wvruecreens wevenvennne - 42.5 22 40.8 | — 1.7
West Virginia.
Helvetittu.civrseeereiisesiiciosensss) Randolph c.ce.. sosecneens 39.1 Iz 37.4 | — 1.7
Wisconsin
DOlaVAN cvveeceersrnrsenscereirsrovannss | Walworth,......c..uvvvvenn. 27.9 4 26.8 | — 1.1

/

# From the ** Bulletin of tlhe New England Meteorological Society.”

The following notes on temperature are furnished by volun-
tary observers:

Illinois.—Riley, McHenry, Co.: the warmest March in the past twenty-six
years occurred in 1878; mean temperature, 41°.7; the coldest in that time oc-
curred in 1877, mean, 21°.9.

Indiana.—Lafayette, Tippecanoe Co.: in the past eight years the maximum
temperature for March is 76°.0, in 1876; the minimum, —5°.0, in 1884.

Logansport, Cass Co.: during the past thirty-three years the highest March
temperature, 84°.0, occurred in 1875; the lowest, —10°.0, also in 1875.

evay, Switzerland Co.: comparisons of temperature for the month of
March, 1887, with the March means of the past twenty-one years: the maxi-
mum temperature, 76°.0, on the 2d, is 8°.7 above the mean maximum; the
minimum, 18°.0, on the 29th, is 2°.56 above the mean minimum; the range,
58° is 1°.2 greater than the average range.

owa.—Monticello, Jones Co.: the maximum March temperature of the
past thirty-four years is 78°.0, in 1875; the minimum, —14°.0, in 1873.

Maryland.—Cumberland, Alleghany Co.: temperature table for March of
the past fifteen years: '
Bl AR R
Yoar. 5 E .:} Year. § g g
= _ = = ] 2
o o l o (-] [+] [+]
.| 68.0 |~ 4.0, 38.0 | 72,0 | 24.0 | 43.0
66.0 | 20.0i 31,0 66.0 | 12,0 3:;.0
69.0 | 18,0, 30.0 22.0 8.0 40.0
71,0 | 11.0 36.5 0| 6.0 33.0
o 62,0 |— 6.0, 39.0 68.0 | 12,0 40.0
.| 74,0 20.0; 46.0 .| 60.0 | 18,0 | 35.0
70.0 | 32.0 3g.o A :
70,0 | 20,0 38, VOrag0.cscremeriaccasees] 67.2 | 13.6 .
62.0 24.0; 37.3 § .2 13 374
1

Fallston, Harford Co. : during the past sixteen years the warmest March
occurred in 1871, mean temperature, 46°.2 ; the coldest in 1885, mean, 30°.6.

Maine.—Cornish, York Co.: the warmest March of the past thirty years
occurred in 1871, mean temperature, 36°.2; the coldest in 1863, mean, 20°.7.

New York.—Palermo, Oswego Co.: during the past thirty-three years the
highest mean temperature for March, 38°.1, occurred in 1878; the lowest
mean, 19°.0, in 1872 and 1883. -

North Voiney, Oswego Co.: the coldest March in the past twenty years oc-
curred in 1885, the mean teraperature of the month being 18°.6; the warmest
occurred in 1878, mean, 37°.4.

Ohio.—Wauseon, Fulton Co.: during March in the past seventeen years
the highest mean temperature, 43°.2, occurred in 1878; the lowest mean,
24°.5, in 1885 ; the highest maximum temperature, 79°.5, in 1875 ; the lowest
minimum, —17°.4, in 1883.

Pennsylvania.—Dyherry, Wayne Co.: the highest March mean tempera-
ture of the past twenty-three years, 37°.5, occurred in 1878 ; the lowest mean,
19°.5, in 1885.

Grampian Hills, Clearfield Co.: the highest March mean teinperature of the
past seventeen years, 36°.4, occurred in 1871; the lowest, 20°.1, in 1885.

South Carolina.—Stateburg, Sumter Co.: during March of the past seven
years the highest mean temperature, 53°.0, occurred in 1882; the lowest mean,
48°.3, in 18856 ; the highest maximum temperature, 89°.0, in 1882; the lowest
minimum, 26°.0, in 1885.

Virginia.—Wytheville, Wythe Co.: during March of the past twenty-two

ears the highest maximum, 76°.0, and the lowest minimum, —1°0, occurred
1n the same year, viz., 1869,

FROSTS.

Savannah, Ga.: cold and clear weather prevailed on the 18th
and 19th, with frost and formationsof ice on calm water. The
frost did considerable damage to fruit trees, field crops, and vege-
tation of all kinds in the numerous truck farms contiguous to the
eity. Frosts occurred also on the mornings of the 29th and
30th, considerably injuring vegetation. Reports from Colum-
bia, S. C., state that very cold weather prevailed on the 18th
and 19th, with a destructive frost on the morning of the 19th.
This frost was general along the coast line of the Carolinas, and
injured early vegetables on the truck farms of that district to
the estimated extent of 8100,000.

Raleigh, N. C.: during the 28th and 29th very cold weather
prevailed, the temperature falling 33° on the 28th, and reach-
ing the minimum of the month,24°, on the night of the 29-30th.
Heavy hoar frost occurred each night, doing much damage to
fruit trees and garden plants. Reports from the voluntary
observers at Aiken, Spartanburg, and Kirkwood, 8. C,, state
that the heavy frosts of the latter part of the month were very
destructive to vegetables and the blossoms of fruit trees.

Louisville, Ky.: on the 28th and 29th very low temperatures
prevailed, the minimum, on the morning of the 29th, being
18°.0. Reports from the surrounding country state that this
cold wave did serious damage to fruit trees.

Lynchburg, Va.: very low temperatures prevailed on the
29th ; minimum, 26°.5; early fruit and vegetables are reported
to have been considerably damaged.

Norfolk, Va.: reports from the surrounding country indicate
that serious damage was done to vegetables by the snow and
ice of the morning of the 29th.

Fort Smith, Ark.: on the 28th and 29th heavy frost occurred
in the western part of the state and the castern part of the
Indian Territory, doing wuch damage to peach trees, the
greater number of which were in full bloom.

Little Rock, Ark.: the heavy frosts of the 29th and 30th did
much damage to fruit trees, which were in blossom. On the
morning of the 29th thin ice formed on calm water. The vol-
untary observer at Lead Hill states that on the morning of the
29th the temperature fell to 21°, with heavy frost, which killed
nearly all the peach blossoms.

Cairo, Ill.;: very cold weather and killing frosts occarred on
the mornings of the 28th and 29th; minimum temperature,
2402, on the 29th. The observer states that the frosts were
very destructive to early vegetables and to the peach crop.
Large fires were kept burning in the vieinity during the night
of the 28-29th. In some orchards in Pulaski county many bar-
rels of coal 0il were consumed in trying to save the peach buds.

The following is from the March, 1887, report of the ¢ South
Carolina Weather Service:"’ ,

The heavy frost of the 18th and 19th did considerable damage to early vege-



MarcH, 1887.

MONTHLY WEATHER REVIEW.

77

Tabdle of comparative maximum and minimum temperatures for March.

For 1887. , Since establishment of station.
8tate or Territory, Station,
Max, ! Min, " Max.! Year. Min. Yeur,
° ° ° °
Alabama ... Mobile .| 76.8| 36.2| 8s.0 1879 | 29.0 1885
A Do...ovrrrrrrree MONtEOmery «ueesere 79.9 | 32.4 .3 1882 zg.o x872
rizona .| Prescott ...... 76.2 | 23.1 go.o 1879 |— 8.0 187
A Do ., 4 Fort Apache 78.9 1 21.8| Bz.0 1879 | 11.0 1881
rkansa, Fort Smith 76.0 | 28.0 | 82.8 1 23.5 1884
¢ nn Little Roc 74.9 | 30.0| 83.0 1882 | 23.0 1886
8llifornia San Franciec gs.o 45.0 | 77.0 1879 | 39.0 1880
Col Do San Diego.... 2.2 | 43.5| 9.0 1879 | 38.0 18%
orado Denver...ucee 74.7 | 13.2 1.0 1879 |—10.7 1886
C Do ... | Pike's PoAK ..eeverre.| 31.3 |=— 4.9 | 43.0 1879 |—29.0 1875
Onnecticut .| New Haven ...cc.e..| S1.4 [ 11.5 69.0 1880 |— 0.2 1885
D kDo . .| New London ... 53.3 | 15.2) 64.0° 1878 4.0 1884
Bkota .| Fort Buford.. 59.0 '— 9.8 { 70.0 1879, 1882 |—23.0 1880
Diecl2 .| Yankton 77.5 i— I 87.0 xggg —16.0 | 1876,1880
]""t:t Washington 65.0 | 20. gg.o 1 4.0 18
orida .| Jackeonville 80.0 33.7 .0 1882 | 31.0 | 1873,1876
Qe Do ,, . 81.6 | sB.4 | Bg.o [1873,1874 | s3.0 | 1873,18
Orgia... | Atinnta... 73.5| 25.2| 8I.0 1882 | 20.4 1885
Tdapl .{ Savannah. 81,2 32.5]| 87.0 1882 | 27.0 1873
m‘:b° .i Boisé City. 73.6 | 23.8% 76.0 1881 | 9.0 1882
Nois,, .| Cairo..... 73.6 24,2 | 84.0 1879 | 10.0 « 1873
lndin .| Chicago. 68,0 9.3 73.0 1875 (—12.0 1873
ana 69.6 15, 77.0 1875 3.3 1835
86.0( 26,0 95.0 1579 10,0 ngo
70.8 1. 5.0 1875 |-~10.0 1875
72.4 9.& Eo.o 1880 i— 5.6 18&4
.| Dodge City... 80.1 16.6 | 89.0 1879 j— g.o 1880
.| Leavenworth 83.6 | 20.5 | 84.0 1879 2.0 1876
.| Louisvillo..... weuuee égg 18.0 g49.o 1879 3.0 1873
.] New Orleans . 43.8 .0 1879 | 36.0 1
.| Shreveport... 83.8 | 34.6| 90.0 1882 | 26,0 18!
Eastport 45.0 i— 2.0 | 53.0 1878 l— 7.9 1
Portland .. 46.4 0.5 | 65.0 1%53 — 7.0 1872
Baltimore 6.6 | 21.4 | 76.0 1 8.0 1873
h Boston . 52.9 9.8| 72.0 1880 |— 7.5 xgg:
D Marquotte 46.1 (—14.2 [ 70.0 1878 |—16.0 1
Minpeyly:” .| Grand Haven........| 59.8 7.4 | 71.0 1878 |[— 4.9 1885
‘I‘)“‘m\ .| Saint Vincent........ 35.0 (—27.0 | 49.0 1881 |-~31.0 1883
Mis |° ----- .; Baint Paul ... s3.6 — 7.1 | 6B.0 1879 l—22.5 1873
™ 88ipp) .| Vicksburg ... 80.1| 36.9| 8s.0 1880 ag.o 1 2
ourj .| Saint Louis..ccrverenen 79.1| 22.9 | 82.0 1879 .0 | 1873,187
D Fort Assinaboine 60.2 —14.7 | 68.2 1885 [—25.8 lBgé
0 Helena.. 67.4 4.2 66.0 1881 (—10.0 18!
North Pl 75,0 10,0} 86,0 1879 |—21.0 1880
Omaba ..... 78.1| 10.2 | 82,0 1879 [— 7.0 1880
.| Winnemucca ......... 74.7 17.7{ 82,0 1879 [— 3.0 1882
.| Mount Wasbington| 32.3 —'28.9 47.0 1676 —43.0‘ 1872
.| Atlantic CitY .o, 26.2 18.4 gz.o xg .0 1&
.o 19.5| 82.0 1879 | o.0 1
°WDY(;ork SZ.g xé.4 72.0 1575 — 4.1 lgss
o 49. 16, 72.0 1879 3.0 1972
Norg, Ca £9,7 26.% 79.0 |1879, xsgo 23.0 !Bg-%
Ohig °. 1.9 2&.7 84.0 1878 | 20,0 1873
b Cincinnati 93.0| 186} 77.0 1%2 1.0 1873
Ore, 0 Bandusky .. 62,0 10.9| 76.0 1 — 3.4 1835
51‘)’" .| Portland .. gs.z 31.2 | 79.0 1886 | 25.5 1880
Penn 0 ierennnee .{ Roseburg .. t.o] 28.6 | 8o.,0 1881,x882 19.0 1880
D"’ .| Pitteburg..... 68.5 | 14. 80.0 1871 2.0 1877
Rhodo ......... .| Philadelphia 3.3 | 2I. 75.0 1880 5.0 1872
Soumy, o2land .| Block Island g 17.2 0 1886 | 5.8 1886
Teny. Caroli M 33.9 | 8s.0 1882 | 280 1876
Uessee, . 75.6 ] 21.6| B30 1882 6.0 187é
.8 30.2| 8s.0 1879 | 18.0 187
&.8 46.9 g3 1884 | 35.0 1880
.| Fort Elliott ..........| 82.8 | 24.0 .0 1880 |~ 2.0 1880
| 8alt Lake City. 73.9 ! 27.5| 77,0 1879 g.o 1874
...{| Lynchburg .. 80.6 | 23.5 gg.o 1879 [ 16.0 18
.| NorfolK ....... « . 75.8 | 25.1 1.0 1880 [ 16.0 !Sg?
.| Spokane Falls., 65.7 | 15.2| 74.0 1881 7.0 1882
Olympia ... 63.2 | 25.2 ) 71.0 1881 | 23.1 1880
La Crosse.. 65.g — 1.0 72.0 1878 —zg.o 1873
Milwaukee, 56.8 |— 4.2 | 70.0 1878 — 8.5 1
:it:]l? and fruit, especially in the upper counties, while the freeze on the 29th
Oth wag very disastrous throughout the state; much of the fruit which

:‘i‘;‘glved the first-roentioned frost succumbing to the latter. All the early va-

en-?s of peaches were killed. Plums and cherries suffered severely. Straw-

jur des were set back about two weeks. In sume instances potatoes were in-
¢d, while beans, cucumbers, and squashes were killed.

Frosts occurred in the various districts as follows: .
cw England.—1st to 31st. ,
Middle 4tlantic states.—1st to 31st.
24§outh Atlantic states.—1st, 2d, 3d, 10th to 20th, 22d, 234,
b, 26th, 29th, 30th, 31st.
Florida.—Cedar Keys and Limona, 1st; Archer, 1st, 2d, 15th,

18th, 19th, 20th, 23d, 24th, 25th, 30th; Sanford, 1st, 18th, 19th;
Duke, 1st, 19th 20th, 24th, 30th; Manatee, 1st, 29th; Alva,
15th, 17th, 18th.

East Gulf states.—15th, 18th to 20th, 22d, 23d, 29th, 30th.

West Qulf states.—10th, 11th, 14th, 17th, 18th, 21st to 25th,
28th, 29th, 30th.

Tennessee.—11th to 15th, 18th to 20th, 23d, 25th, 28th to 31st.

Ohio Valley.—1st to 6th, 8th to 31st.

Lake region.—1st to 31st.

Extreme northwest.—2ad to 10th, 12th to 31st.

Upper Mississippi and Missouri valleys.—1st to 31st.

Northern slope.—1st to 31st.

Middle slope.—1st to 12th, 15th to 23d, 25th to 28th, 30th, 31st.

Southern slope.—1st to 6ti1, 8th to 11th, 13th, 14th,16th, 17th,
20th to 25th, 27th, 28th, 29gh, 31st.

Southern plateau.—1st 2d, 3d, 5th to 13th, 15th to 18th, 20th

3
to 256th, 28th to 31st.

Middle plateau.—1st to 23d, 25th to 31st.

Northern plateau.—1st, 3d, 4th, 5th, 8th to 13th, 16th, 18th
to 23d, 25th to 30th.

North Pacific coast region.—1st to 4th, 10th, 12th, 17th to
22d, 26th, 27th, 29th, 30th. :

Middle Pacific coast region.—1st, 5th, 6th, 8th, 18th to 21st.

ICE.
Ice formed in the southern parts of the country as follows:
Arkansas.—Lead Hill, 224, 23d, 28th, 29th ; Little Rock, 29th.
Georgia.—Savannah, 28th, 31st.
Louisiana.—Liberty Hill, 22d, 23d.
South Carolina.—Spartanburg and Stateburg, 15th, 18th,

19th, 20th, 29th, 30th; Charleston, 18th, 29th.

Texas.—Corsicana, 23d, 28th, Palestine, 28th.

TEMPERATURE OF WATER.
The following table shows the maximum and minimum tem-

perature of the water at the several stations; the monthly
ranges of water temperature; the mean water temperature;

the average depth at which the observations were made; and
the mean temperature of the air: :
Temperature of water for March, 1887,
Temperature Mean
at bottom. : y:&“r tempera- Ad‘:;)rt‘;ng‘
Station. Range. tempera- tu;;arot;tthe feet and
Max. | Min, ture. station. tenths.
o o Q Q °
AIpena, MICH Gu.eoeernveenrenscnesensssnonssfiseesisnsnlionssnsaenfeesissansecfcvnsncssscinsnion
Baltimore, Md ....... 41,51 37.8 2.7
Boston, Mass.,.. 37.9 | 31.0 9
Buffalo, N. Y.a. sosliosssnasines oo
Cedar Keys, Fla 72.4 | 57.3 5.1
Oharleston, 8.C 58.9 | 54.3 4.6
Chincoteague, Va 51.4 | 37.4 14.0
Cleveland, Ohioa. [IURC I [T R
Detroit, MiCh. G.ciivsereinicns snnserseessane|uasinncnntinssansoseefionees soere [seseecsensssnseisesaransse seses|sesesesnrancses
Duluth, MiDI. decerrenecossnsnnnnenssesiec|sossssnnsnlsssssinsenloncsinniicfisnsssnsosnians|sssensinesnee .
Eastport, Me oo vecressssssnasnen | 36,0 [ 34,0 2.0 35.1 28.5 14.1
Escanaba, Mich. a .
Grand Haven, Mich 6.1 | 32.1 4.0 .7 27.3 17.8
Jacksonville, Fla 22.9 gg.l 13.8 3.4 59.5 13.0
Key West, Fla 78.3 .0 9.3 74'% 70.7 18.9
Mobile, Ala.. 5g.o 52.3 4.7 . 58.9 16.2
New London, 38.9 | 33. 5.1 36.3 34.0 11.%
Now York City. .| 38.2| 33.1 5.1 35.7 34.3 14.9
Norfolk, Ya ... - 43.3 44.2 5.1 &.1 g.l xg.z
Pensacola, Fia . .| 63.41 53.3 10,1 . 4 .2 18,
Portland, Me.... . 3g.x 30,0 7.1 33.9 28.8 17.0
Portland, Oregon 48,2 | 40.6 2.6 45.6 49.3 57.4
Sandusky, Ohloc. 38.0( 33.0 2.0 32.1 3t. 11.5
S8avannpab, Ga...... | 9.4 s3.3 81 . 56.4 56.8 10.
Toledo, Ohiod. 42.5| 33.2{ 9.3 38.2 31, 15.

aFrozen throughout the month. b Record for 26 days. ¢Record for 20 days; observations
interrupted by ice. dRecord for 29 days; observations interrupted by ice,

PRECIPITATION (expressed in inches and hundredths).

The distribution of precipitation over the United States and

a}?nada‘- for March, 1887, as determined from the reports of
out gix hundred stations, is exhibited on chart iii. In the|partures from the normal.

table of miscellaneons meteorological data are given, for each
Signal Service station, the total precipitation, with the de-
The figures above the several geo-
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graphical districts show the average precipitation and the
average excess or deficiency as compared with the normal of
each district. The normal for any district may be found by
adding the departure to the current mean when the departure
is below normal, and subtracting when above.

The precipitation of the month is generally below the nor-
mal in all parts of the country, except Washington Territory,
southern Oregon, Idaho, extreme southern Texas, and parts of
New England. The deficiency is especially large in the Gulf
States and Tennessee, some stations showing a departure of
over five inches; the total rainfall at several stations in these
districts is less than 25 per cent. of the normal. In Tennessee,
Kentucky, Mississippi, Alabama, and Georgia the greater part
of the rainfall of the month fell on two days, the 6th and 7th;
the precipitation in Tennessee, especially, being very heavy
on these days, a number of stations in that state reporting two,
and some over three, inches.in less than thirty-six hours. At
the end of the month the greater part of the state of Texas was
still suffering from the effects of the protracted drought. The
average normal rainfall for March of stations in New Mexico
and Arizona is 1.22, while the average amount for the current
month is only 0.07. At a majority of stations in these terri-
tories no rain fell during the month. In Washington Terri-
.tory, Idaho, and northern Oregon the rainfall of the month is
very large, the total amount at several stations being over ten
inches, and two stations on the coast, Tatoosh Island, Wash.,
and Astoria, Oregon, over sixteen inches.

The following are some of the most marked departures from
the normal precipitation at Signal Service stations:

Above normal. l Bolow normal.

Inches. | Inches,
Astoria, Orogon ........cceveersen aerriasoneres 12,34 | Montgomery, Al .coceeierccrcmnarreareosenes 5.79
Tatoosh Island, Wash .. . 1I.15} Atlanta, Ga . .
Olympia, Wash..... 5.79 |' Augusta, Ga.
Port Angeles, Was 2,22 | Mobile, Ala ....
Brownsville, Tex.. 1.63 | Hatteras, N, C

DEVIATIONS FROM AVERAGE PRECIPITATION.

The following table shows, for certain stations, as reported
by voluntary observers, the average precipitation for the month
of March for a series of years, the precipitation for March
1887, and the departures from the average:

" - o
£85 | © 5% .
S5 | o5g | 58 £
Station. County. %;ﬁ -3 —‘g-;_z' . €
Ser | 5% i1 £
=]
; ©g z i'... ] : 5
. Inches Inches Inches.
Lead Hill. ..| Boonae...... 3. 5 2 ~— 1.0§
Bacramento 8aCramento ....ccecvesnonens 2.35 21 1.02 | — 1,33
Connecticut,
Canton # Hartford....... eroesnneenenen 4.18 26 3.76 | — 0.42
Hartford® .o.oooiinnenieniiosionnnns Hartford ........... 4.01 16 3. — 0.49
Middletowa Middlesex 4.42 29 4.63 |+ 0.20
New Haven srresesenes .| New Haven .......... 4.73 15 4.22 | — o.51
Wall(ngfordF . vees | New Haven 4.64 29 5.05 | 4 o0.41
Archer .... .| Alachua .... 6,51 4 4.14 l - 2,37
Collinsvlllo, voo| Madison .ieueemee 3.44 5 3.8 ‘ -+ 0.36
ALLOOM et « ooesrsersescereeneenss] ColEB.,.. 3.45 7 3.20 | — 0,25
sorla. Peoria . 2.61 k1 0.94 1 — 1.67
RUeY . .ccosereersecnses | McHenry 2.58 26 1,0t [ — 1,5
Sandwich .. Do Kalb .. 3.62 35 1.24 | — 2.3
S8ycamore. ..|. De Kalb ., 2,13 6 0.89 ' — 1,24
) I
2.20 8 1.41 | —o.79
2.98 33 1.81 | —1.17
3.98 21 278 — 1.20
Montlcell o J : +
ontlcello. ones ..... 2. 34 2.4 0.01
Muscatine... ... eeesrenes coserserane Muscatine wieeeeereosesns .2, 40 x.xi | — 1.54
Kaneas |
Independonce.. .| Montgomery ....ceseeerees 2.10 15 2.18 0.08
- Lawrence ...\ Douglas.... . 2.11 19 2.75 I 0.64
Welllngtol;l.. Sumner....... 1.34 9 0.22 . — 1.02
o ¢
Grand Coteau... 8aint Landry . 6.88 4 2,28 ' — 4.60
e Maine. |
10 HLTT D Kennebec .......... 3.95 49 .27, 32
Orono*.. Penobscot......cunrieennins 4.04 19 | §.88 i i %.34
Maryland. : |
Cumberland ..........ccccsesreeersns| Alleghany ....... P ol 2.8 1 1.57 ., — 1.30
Fallston....... . Harford........cocieseetvnnnn 4.3% 12 3.21 [ 0.77

Deviations from average precipitation—Continued.

3 -
£8s 1 @ £z
Sk | vs | 35 g
Station. County. ] 25 L 2
fawn B ) a
£se | s gee =
< | & & a
Massachusetis, Inches. Inches, | Inches.
Amherst ® ... cevvireereeiennennes Hampshire.....ccccoerenenne 3.40 52 4.18 0.78
Oamburidge ® .| Middlesex : 3.83 46 5.65 1.82
Chestnut Hill .| Middlesex......oceeeeeerennen, 4.32 12 5.20 0.88
Framingham © . Middlesex... 4.37 13 4.96 0.59
Lake Cochituate Middlesex... 4.1 36 5.1C 0.95
Ludlow ® Hampden 3.7 12 4.92 r.14
Lynn#.... Essox .. 4.35 13 5.5 1.15
Mystic La Middles: 4.25 12 . 5.04 0.79
New Bedford # Bristol. ‘o414 74 5.83 1.69
Somerset ........ ....| Bristol.... 4.59 17 5.03 0.44
Spriugfleld *,, «.| Hampden 3.62 40 4.19 o.5g
Waltham#...... ...| Middlesox... 3.45 63 | 5.23 1.7
Willlapistown *.. | Berk#hirg.................. 3.05 22 5.15 2.10
Nevada. ) -
Carson City.... OrmebY....ccveeeeseensenninne ' 1.63 8 0.23 | — 1.40
New Ha
Concord *. .| Merrimac... 3.00 ar v 3.04 0.04
Hanover#® Grafton .. 2,14 a1 2.43 0.29
New Jersey. ,
South Orange......ceeciucecerorense E88EX cuueoceieriranrronninecnes 3.68 17 2,45 | — 1.23
New York.
Factorville Tioga 1.87 5 1. - 0.33
Palormo......... .| Oswego .. 3.03 33 1.%3 - 1.95
WRUBEON cevvvreemrensrrerscansossnres Fulton.....ccceeenevnenen, 2.99 14 1.49 | — 1.50
Pe
Dyberry ........ . Wayne .0 18 3.55 | 4 0.48
Grampian Hills.......coeueveecree| Clearfield wcueveeenrerrenen’ io; 17 2,49 | — 1.58
South Carolina. i
Kirkwood ..... Korshaw ..cevciannesnneene : 3.34 20 1,37 | — 1.97
Stateburg .| Sumter : 3.62 7 0.97 | — 2.65
New Ulm e ot veevevcreinioneenancnnns Austin..,..ieeee vessorenane ! 5.07 15 1.2 | — 3.80
Verma:
Lunenburg *... HKesex .. 3.34 38 2.20 | ~— I1.14
Newport ® ., .| Orleans 3.35 13 3.85 0.60
8trafford..... Orange. 3.36 13 4.30 0.94
Virginia. ;
Bird’s Nest ueevnereecsssaenenciones Northampton ..e.eeveeens ' 4.59 19 4.70 | 4 o.11
Dale Enterprine. ....| Bockinghuwm . ' 3.24 7 3.03 | — 0,31
llvnrigty‘ﬁlills. {(velsou 4.18 8 2.97 | — 1.21
ytheville .... . the .... .68 22 2, — 0.74
ot y 3 94 K
Helvetia.. | Randolph cueesenennneneenns 4.80 34 3.02 | — 1.78

® From the “Bullotin of the New England Meteorological Soclety.”
The following notes on precipitation are furnished by vol-
untary observers :

Indiana.—Logansport, Cass Co.: the total snowfall of the present month,
6.4 inches, is 4.3 inches below the average for march of the past thirty-three
years ; the largest snowfall in that time was 29.2 inches, in 1869.

Towa.—Monticello, Jones Co.: during the past thirty-four years the greatest
March monthly precipitation, 6.54, occurred in 1877 ; the least, 0.07, in 1869;
the greatcst March monthly snowfall in that time, 26.6 inches, fell in 1876 ;
the least, 0.0, in 1877 ; the snowfall of the present month, 16.0 inches, is 8.8
inches above the average. :

New York.—Palermo, Oswego Co.: the total snowfall of the present month,
9.5 inches, is 4.0 inches below the average for March during the past thirty-
three years.

Ohio.—Wauseon, Fulton Co.: during the past fourteen years the largest
March precipitation, 6.62, fell in 1875 ; the smallest, 0.62, in 1885 ; the largest
monthly snowfall, 41.7 inches, ‘in 1877 ; the smallest, 0.2 inch, in 1878; the
snowfall of the present month, 4.8 inches, is 8.0 inches below the average.

Pennsylvania.—Dyberry, Wayne Co.: in the past eighteen years the largest
March precipitation, 6.78, fell in 1871; the least, 1.03, in 1885; the total snow-
fall of the present month, 23 inches, is 8 inches above the March average of
the past thirty-three years; the largest March snowfall in that time, 38 inches,
occurred in 1876; the least, 1 inch, in 1858.

Grampian Hills, Clearfield Co.: the total snowfall of the month, 6.5 inches,
is 11.1 inches below the normal of the past seventeen years.

Vermont.—Strafford, Orange Co.: during the past thirteen years the largest
March precipitation, 7,10, occurred in 1876; the least, 1.55, in 1878,

Virginia.—Wytheville, Wythe Co.: the total precipitation of the three
months ending March 81st, 9.58, is 0.99 below theaverage of the same months
for the past twenty-two years.

SNOW.. o

Louisville, Ky.: snow began falling heavily during the night
of the 29-30th and continued without cessation until the follow-
ing night. This fall of snow, 12.4 inches, is the heaviest that
has occurred here since 1869. The storm was general through-
out the state; at Lexington a number of roofs were crushed by
the weight of snow. )

Lynchburg, Va.: snow began falling heavily during the
early morning of the 31st and continued until 5.35 p. m.; total
fall, 7.3 inches. Reports from the mountainous districts of the °
southwestern portion of the state indicate that the fall was
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heiivg; at Obristianburg and Fincastle, snow fell to a depth of’
ches.

The dates on which snow fell in the various districts are as
follows : .

New England.—1st, 2d, 4th to 30th.

Middle Atlantic states.—1st to 11th, 13th to 25th, 27th to 31st.

South Atlantic states.—14th, 18th, 21st, 27th to 31st.

West Gulf States.—Lead Hill, Ark., 21st, 28th.

Te@ne@see.——lﬁth, 17th, 18th, 20th, 224, 28th, 20th,

Ohkio Valley.—1st, 4th, 5th, 13th to 23d, 26th to 31st.

Lower lake region.—1st, 4th to Tth, 13th to 31st.

Upper lake region.—1st, 4th to Tth, 10th, 11th, 13th, 14th,
16th, 17th, 18th, 20th to 31st. :

Extreme northwest.—1st, 6th, Tth, 8th, 12th, 15th to 20th,
22d to 29th.

Upper Mississippi valley.—4th, 5th, 6th, 17th, 19th to 3lst.
31;‘:2880101“&' Valley.~1st to Tth, 9th, 13th, 14th, 16th, 18th to

Northern slope.~—2d to 8th, 12th, 19th, 21st, 22d, 24th to 30th.

Middle slope.—3d, 4th, 5th, Tth, 19th, 24th, 26th, 27th, 28th,
30th, 31st.

Southern slope.—Fort Stanton,
Tex., 27th, - ‘

. Southern plateau.—Santa Fé, N. Mex., 4th, 26th, 27th; Lava,

N. Mex., 27th.

Middle plateau.—3d to Gth, 8th, 17th, 18th, 25th, 26th.

Northern plateau.—1st to 8th, 17th, 18th, 22d, 30th. .
o North Pacific coast region.—4th, 9th, 12th, 15th, 19th, 23d,
28th, 27th,

N. Mex., and Fort Davis,

MONTHLY SNOWFALLS.
[ Expressed in inches and tenths.]
. The following stations report a monthly snowtall of three
Inches or more : :
Oalifornia.—Summit, 14; Cisco, 8; Emigrant Gap, 7.
Colorado.—Pike's Peak, 14.3; Montrose, 4.
_Connecticut.—North Colebrook, 26.2; Canton,14.5; Collins-
ville, 12.5; Bethel, 10.2; Hartford, 9; Middletown, New Lon-
don, and New Haven, 3.
Dakota.—Richardton, 11; Bismarck, 7.6; Parkston, 6.5;
Fort.Totten 6.3; Huron, 5.1.
3 3Dwtrict oj] Columbia.—Washington City,4.7; Kendall Green,
Illinois.—Lake Forest, 12; Windsor, 11.9; Rockford, 11.2;
Cedarville, 10.8; Pekin, 9.5; Joliet, Oneida, and Sandwich,
9; Minonk, 7.5; Woodstock, Sterling, and i’eoria, 75 Riley
and Aurora, 6.5; Martinsville and Chicago, 6.2; Waukegon
and Monmouth. 6; Payson, 5.5: Ottawa, 5.2; Collinsville, 5;
Belvxdere, Pontiac, and Camden, 4; Mattoon, 3.9; Hoopeston,
8; Melvin, 3.7; éycamore and Griggsville, 3.5.
Indiana.—Jeftersonville, 15; Laconia, 12; Logansport, 5.4;
evay, 5; La Grange and Indianapolis, 3.
1 Towa.—Des Moines a, 18; Cedar Rapidsa, 16.5; Monticello,
063 Dubuque, 14.7; Oskaloosaa, 13.5; Independence, 12.5;
kedar Rapids b, 12; Des Moinesb, 10.8; Muscatine, 9.1; Os-
aloosab,9; Davenport, 7.8; Clinton, 7; Cresco, 6.5; Keokuk,
2; Bancroft, 5. :
ansas—W akefleld, 7.4; Globe, 7; Leavenworth, 6.8; Wy-
a"é‘lil%tvtf: 6.2; Manhattana and Lawrence, 6; Manhattand, 4;
1lle, 3,
12-§0”tu0ky.—Harper’s Ferry, 15.6; Midway, 13; Louisville,
%Mame.—.Kent’s Hill, 31; Cornish, 29; Portland, 27.6; Orono,
18.5; Lewiston, 26.1; Gardiner, 25.1; Belfast, 19; Eastport,
-1; Bar Harbor, 14.
Maryland.—Fallston, 16; Woodstock,9.5; New Midway,8.2;
altimore, 6.8; Qumberland, 6.
Gi{ﬂbaasaqhusem.—Rowe, 35; Williamstown, 34; Dalton, 30;
T ertville, 256; Fitchburga, 22; Fitchburgd, 21.8; Monson,
; Ludlow, 20.5; Mansfleld, 19.8; Concord, 18.2; Somerset,
an&.WOI‘cester, 16.7; South Hingham, Blue Hill Ohservatory,
X Dudley, 16 ; Plymouth and Deerfield, 15; Amhersta, 14.5;
orth Truro, 14.4; Milton, 14.2; Westborough, 14; Spring-

field and Amherstd, 13.5; Groton and Newburyport, 13; North-
ampton and Fall River,12; Taunton a, 11.8; Boston and Law-
rence,11.5; New Bedtord a,10.5; Raundolph and Taunton b,10;
New Bedford ), 9; Cambridge, 8.3; Nantucket, 4.4,

Michigan.—Traverse City, 17.5; Harrisville and Lansing,
11.5; Detroit, 11.4; Alpena and Thornville, 10.5; East Sagi-
naw, 7.8; Benton Harbor, 7.5; Ovid and Mottrille, 7; Saint
John’s, 6.8; Kalamazoo, 6.2; Saint Louis and Grand Rapids,
6.1; Cassopolis, 6; Alma,5.7; Mackinaw City and Greenville,
5.3; Detroit, 5; Jonesville, 4.5; Gabpges, 4; Adrian, 3.8;
Birmingham and Port Huron, 3.

Minnesota.—Duluth, 5.4; Spring Valley and Rochester, 5.2;
Minneapolis and Saint Vincent, 4.9; Red Wing, 3.8; Albert
Lea, 3.7; Eau Claire and Moorhead, 3.5.

Missouri.—Saint Louis, 3.5.

Montana.—Fort Maginnis, 12.4; Fort Custer, 3.9.

Nebraska.—Hay Springs, 7.5; Brownville, 7.2; Valeutine,
7; Fairbury, 6.5; De Soto, 5.6; Lincoln, 5.2; Omaha, 4.8;
Genoa, 3.7; North Platte, 3.4; Fremount, 3.3.

New Brunswick.—Parker’s Ridge, 36.

New Hampshire.—Shelburne, 38; Berlin Mills, Grafton, and
Mount Washington, 33; Quincy, 30; Strafford, 24; Hanover,
22.5; Walpole, 21.5; Concord, 20; West Milan, 19.2; Man-
chester @, 16; Manchester b, 15, ¢, 12.6; Nashua, 13.5.

" New Jersey.—Clayton, 11.2; Atlantic City, 7; South Orange,
6.8; Dover, 6; Beverly, 4.8; Roseland, 4.5; Moorestown, 4.3.

New Mexico.—Santa Ié, 3.5.

New York.—Lebanon Spriugs, 37; Oooperstown, 33.5;
Auburn, 24; Albany, 22.2; Menands 20.1; Oswego, 16.6;
Humphrey, 12.8; Boyd’s Corners, I1; White Plains, 10.2; Le
Roy, 9.7; Palermo, 9.5; Ithaca, 8.9; Buffalo, 7.9; Penn Yan,
7.5; Rochester, 6.3.

North Carolina.—Reidsville, 4.

Ohio.—Cleveland, 10.1; Yellow Springs, 9.3; Garrettsville,
5.3; Ruggles, 5; Lewisburg, 4.5; Wauseon, 4.3; Portsmouth
and Tiffin, 4; Sandusky, 3.2; Jacksonborough, 3.

Pennsylvania.—Dyberry, 23; Blooming Grove, 18.5; West
Ohester, 9.2; Bethlehem, 7.2; Grampian Hills, 6.6; Wilkes-
barre and Erie, 5.5; Wellsborough, 4.6; Easton, 4.5; Pitts-
burg, 4.4; Philadelphia, 3.2.

Rhode Island.—Bristol, 11.5; Providence, 9; Woonsocket,
7.2; Olneyville, 7; Block Island, 6.7. .

Utah.—Friseo, 3.1. - -

Vermont.—Strafford, 53 ; Northfield, 44.9; Townshend, 43.3;
Charlotte, 37; Jacksonville, 36.5; Burlington, 35; Marl-
borough, 31.6; Newport, 29.5; Chelsea, 27.5; Poultney, 25.6;
Brattleborough, 23.8; Lunenburg, 22; Vernon, 20. '

Virginia.—Lynchburg, 13.8; Dale Enterprise, 13.5; Bruing-
ton, 10; Rappabannock, 5.3; Marion and Wytheville, 4.5;
Chincoteague, 4.4; Variety Mills, 3.9.

West Virginia.—Middlebrook, 256.5; Helvetia, 12.5.

Wisconsin—~Fond du Lac, 11; Milwaukee, 10.9; Franklin,
10; Delavan, 9.2; Prairie du Chien, 7; Manitowoc,6.2; Green
Bay, 4.7. '

W}yoming.-—Camp Sheridan, 6.5.

DEPTH OF UNMELTED SNOW ON GROUND AT END OF MONTH.
[Expressed in inches and tenths.]

Connecticut.—North Colebrook, 26; Bethel, trace.

Dakota.—Fort Totten, 1; Fort Buford, trace.

District of Columbia.—Washington City, 1.

Illinois.—Chicago, trace. )

Indiana.—Laconia, 12; Jeffersonville, 6; Vevay, 1; La
Grange, trace.

Iowa.—Des Moinesa, 6 to 8; Cedar Rapidsa, and Monti-
cello, 6; Independence and Cedar Rapidsbd, 2 to 3; Des
Moinesd, 2; Oskaloosa, 1.5; Muscatine and Dubugque, 1;
Cresco, 0 to 3.

Kansas.—Wakefield and Wyandotte, trace.

Kentucky.—Midway, 10; Harper’s Ferry, 9; Louisville, 2.7.

Maine.—Cornish, 36; Gardiner, 24; Orono, 8; Bar Harbor,
3; Portland, 2; Eastport, 1. : o
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Maryland.—Fallston and New Midway, 4; Baltimore, 3;
Woodstock, 2.

Massachusetts.—Deerfield, 12; Blue Hill Observatory, North
Truro, Taunton, Somerset, and Westborough, trace.

Michigan.—Escanaba and Mackinaw City, 14; Alpena, 7;
Marquette, 5; Lansing, 1.5; Grand Haven, 1; Port Huron,
0.5 :

Minnesota.—Saint Vincent, 2.2; Duluth, 2; Saint Paul,
trace. -

Missouri.~Centreville, trace.

. Montuna.—Poplar River, trace.

- Nebraska.—Brownville, trace.

New Hampshire.—Mount Washington, 20;
Nashua, trace.

New Jersey.—Clayton and Atlantic City, 3; Lakewood and
Moorestown, 1.5; Beverly, 1.2; Dover and South Orange,
trace.

New York.—North Volney 30 (in the woods); Cooperstown,
20; Palermo, 12; Albany, 9; Menands, 6; Oswego, 0.5;
Ithaca and Le Roy, trace.

North Carolina.—Reidsville, 3. ,

Ohio.—Portsmouth, 4; Yellow Springs, 0.8; Elyria, trace.

Pennsylvania.—Dyberry, 24; Blooming Grove, 5; Falls-
ington, 1.5; West Chester, 1; Philadelphia, 0.3; Grampian
Hills, Phillipsburg, Quakertown, and Erie, trace. 4

Vermont.—Charlotte, 60 to 120; Strafford, 48; Newport,
40; Northfield, 36 ; Brattleborongh, 24.5; Poultney, 20; Bur-
lingt,on2 8.

Virginia.—Lynchburg, 7; Dale Enterprise, 4.5; Variety
Mills, 3.25 Rappahannock, 2.1; Obincoteague, 1.5; Marion, 1.

West Virginia.—Middlebrook, 6; Helvetia, 1.

Wisconsin.—Wausau, 8; Franklin, 4; Madison, 3; Fond
du Lac and Milwaukee, 2; Embarras, 0.8; La Crosse, trace.

Manchester, 14;

HAIL.

Little Rock, Ark.: on the 10th a violent wind and hail storm
visited Bradley county in this state. The storm was very de-
structive, blowing down a number of houses and barns and in-
juring several persons. Large tracts of timber were destroyed.

Cairo, Ill.: high westerly wind, with light rain at intervals,
prevailed on the 27th; maximum veloeity of the wind, thirty-
two miles per hour. A thunder-storm, accompanied by heavy
hail, occurred during the afternocon. The hail-stones were the
pize of marbles, and remained on the ground unmelted about
an hour. The high wind and hail were very destructive to frait
trees in this vicinity, nearly stripping them of blossoms. The
hail storm was severe at Paducah, Ky., the stones being as
large as walnuts.

Lynchburg, Va.: a heavy thunder-storm, with hail and snow,
occurred in Tazewell county on the 31st.

Hail is also reported to have occurred, as follows:

Arkansas.—Little Rock, 27th.

Oalifornia.—Nicolaus, 3d.

Colorado.—Montrose, 26th.

Florida.—Limona, 17th.

Georgia.—Milledgeville, 28th.

Idaho.—Cceur d’Alene, 29th.

Illinois.—South Evanston, 5th, 27th; Cairo, 20th, 21s8t, 27th;
Jacksonville and Pekin, 27th,

Indiana.—Indianapolis, 5th.

Kansas,—E!| Dorado and Leavenworth, 8th; Independence,
8th, 26th; Fort Riley and Wakefield, 26th.

Kentucky.—Harper’s Ferry, 6th, 27th; Frankfort, 27th.

Maine.—Cornish, 28th.

Maryland.—New Midway, 3d.

Massachusetts.— Amherst, 6th, 27th; Somerset and Westbor-
ough, 19th.

Mississippi.— Vicksburg, 27th.

Missouri.—Saint Louis, 27th.

Nebraska.—Brownville, 8th; Tecnmseh, 26th.

New Jersey.—Dover, 2d, 5th; Clayton, 3d; Moorestown, 3d,

-22d; Atlantic City, 28th.

New York.—Brooklyn, 3d; Factoryville,22d, 27th ; Setauket,
224, 28th ; Madison Barracks, 28th.

North Curolina.—Reidsville, 26th, 31st.

Ohio.—Garrettsville, 5th ; Elyria, 12th; Napoleon, 27th.

Pennsylvania.—Wellsborough, 5th; Dyberry, 6th, 28th;
Bethlehem and Grampian Hills, 28th. *

South Carolina.—Spartanburg, 4th; Stateburg, 28th.

Tennessee.—~Milan, 21st; Nashville and Memphis, 27th.

Tezxas.— Austin, 8th.

Virginia.—Chincoteague, 6th; Lynchburg and Rappahan-
nock, 9th.

V}f’ashington Territory.—Neah Bay, 13th; Spokane Falls,
29th.

SLEET.

Sleet fell in the various states and territories during the
month as follows: Lead Hill, Ark.,21st. New London, Conn.,
6th. Fort Sully, Dak., 7th. Cape Henlopen, Del., 4th. Wash-
ington City, 4th,5th, 8th. Mattoon, Ill., 2d; Springfield, 1.,
5th, 26th, 27th; Rockford, Ill., 6th. Butlerville and Fort
Wayne, Ind., 5th. Cresco, Iows, 20th; Keokuk, Iowa, 27th;
Fort Madison, Iowa, 31st. Eastport, Me., 22d, 28th. Balti-
more, Md., 3d, 5th. Marquette, Mich., Sti]; Mackinaw City,
Mich., 9th. Saint Paul, Minn., 30th, Saint Louis, Mo., 4th,
21st, 26th, 27th. Poplar River, Mont.,, 7th. Hay Springs,
Nebr., 22d, Dover,N.J.,10th; Beverly, N. J., 28th. Oswego
and West Point, N. Y., 6th; Palermo, N. Y., 6th, 27th, 28th;
Albany, N. Y., 6th, 28th; Fort Columbus, N. Y., 22d; Platts-
burg Barracks and Le Roy, N. Y., 27th. fialeigh, N. C., 28th;
Hatteras, N. C., 29th; Charlotte and Statesville, N. O., 31st.
Cincinnati, Cleveland, Napoleon, and Yellow Springs, Ohio,
5th ; Wauseon, Ohio, 5th, 11th, 12th, 21st, 27th; Columbus,
Ohio, 5th, 14th; Garrettsville, Ohio, 5th, 27th. Philadelphia,
Pa., 3d; Pittsburg, Pa., 5th; Dyberry, Pa., 28th. Snowville,
Va., 4th, 8th. Tatoosh Island, Wash., 18th. Parkersburg,
W. Va., 4th, 5th, 19th, 20th. Milwaukee and Embarras, Wis.,
6th, 24th; Fond du Lac, Wis., 9th, Camp Sheridan, Wyo.,
19th, 26th, 30th.

Tabdle of excessive and greatest monthly precipilation for March, 1887,

Largest Largest
Specially heavy. monthly, ‘ Specially beavy. monfhly.
Btation. - Station. !
Date. ||Amt. Amount." . Date. |Amt.| Amount.
! —_— e —
Arkanasas. MMasmachusetts—C’d
Lead Hill ...coveennee 6 | 2.02 [ureervernrans Williamstown..... 5,6 | 2.24
Alabama. New Bedford...... lo, I | 2.20
Florence aeecisereer 7| 2.00 |ieeierenreonnns New York.
Colorado. ! 17 ) 2,122
Pike's Peak ... 26 | 2,06 21,22 | 3.207
Florid 27,28 | 2,350,
AlVA over 2 | s.50 5,6 | 2.00 |.
Tallahas . 81240 .
uke 27, 28 . 2.12 |.... .|| Jacksonborough.. 4,5 f 2.40 [..
Archer .o.ooove coens 27,25  3.50 |e.. || Jefferson w..eivnsess 5,6 | 2.08 |..
Jacksonville ........ 27,38 | 2.04 |u.. wof| Liovering. e, 561 2.01 |.
Ilinoi i Oregon.
Flora 51 4.51 6.56 |! Astoria.... 3.23
Olney .... 5,6 | 4.co 6.00 0 e 61010 | 5.97
Collinuvi 4y 5 1 2.54 leesvenssensenas Mouut An 56,7 | 5.06
Mattoon ... 5| 2.23 [} Albany .... 4,5/ 6| 4.60
Charlestou. 5[ 2.10 ..{{ Portlnnd .
Summer.... 6! 4.10 .|| Bandon ... 5,6 | 3.47
Palestine... 56| 3.25 | Eola........ oo
Vandalia... 5,6t 2,325 .1 Eust Portland.....
Centralia .. 5| 4.50 .- Tennessee.
Irishtown.. 56 ] 3.10 SRLEE.. C3:3, SUOTOUO 5,6 12,18
Mascoutah 6!3.30 Cookeville.......... 7| 3.00|.
Albjon....... £ 6| 4.00 {. Florence Station. 61|2.567 .
Fairfiold..... 5,6 | 3.50 ..|| Hurricane 8witch 6,71 3.34 |-
Richview ., . 5 6 4.02 Asbwood wieeriian, 6,7 2.52
Three Mile........... 51 32.c0 .|| Waynesborough., 6,7 |3.10
Jordan’s Grove.... 5| 3.50 .|| Waverly ..... . 6,7 | 2.06
Indiana, Savannal ... 6,7 | 2.27
SupMAD «..et veeerene 5y 6 | 2030 [eeeerncrsnenss Woodstock ... 6| 2.5
Butlerville senene 8,6} 2.15 {enee Memphis ..... . 6,7 | 3.00 [
Jowa. ) Knoxville .... 713071
Cedar Rapide........ 26, 27 | 2.00 |eerrersrrervees Chattanooga ...... 8,91 2.30 |
Kentucky. Vermont,
Harper's Ferry..... 27 | 2.307 6.80?|| Townsend
Haine. Virginia,
Gardiner.... 7.27 || Rappabannock... 10 | 2,27
Do.. Washington Ter,
Tatooslr Ieland...| 8,9,10 [ 7.07
.- ) 17 TR 18, 16,17 | 2.92 |
Massachusetls. - 7 2.29
Randolph............ 6.27
Manefleld .....eeeceifoessrercoscrsasfonranenes 6.24 |
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DROUGHT.

New Ulm, Tex.: the total precipitation for January, Febru-
ary, and March, 1887, 4.36 inches, is 9.39 inches below the
average of the same months during the past fifteen years. The
total precipitation of the present month, 1.27 inches, is the
least that has fallen in any March during that time. The vol-
untary observer at Corsicana and other places in the eastern
Part of Texas state that a protracted drought has prevailed
Since December, 1886.

San Antonio, Tex.: on the 3lst the observer at this place
reports,-concerning the drought in Texas, as follows:

§ The drought in this section continues, little rain having fallen since the first
Tost which occurred November 18th ; cattle and horses are dying iu large num-
ers, chiefly from want of water. Market reports indicate that the number of
allen hides, or hides from cattle that have died on the range, handled this

Year has been unprecedentedly large. Several cattle owners in Atascosa and
10 Counties are shipping their herds to the Indian Territory for pasturage.

8 agricultural outlook for this section is decidedly gloomy. Corn is coming
up slowly, but if rain does not fall soon it will not make a stand, while oats,
arley, and all small grain are regarded as complete failures.

Fort Grant, Ariz.: the observer at this place reports the
total rainfall of the month to be a foew drops on the 22d. The
80il at the end of the month was exceptionally dry for the
8eason and rain was needed badly. This section of the terri-
tory depends, from spring until early autumn, for its supply of
Water on the melted snow from the Graham Mountains, about
five miles northeast of station. These mountains are usually

covered with snow at this season of the year. The absence of
unmelted snow in this range during the present month indi-
cates a severe drought for the coming summer, which will
greatly damage the extensive cattle interests of this vicinity.-

Fort Smith, Ark.: at the end of the month throughout Ar- .
kansas and the Indian Territory, vegetation of all kinds was
suffering from lack of rain. Farmers stated that the ground
was too hard to plow, and that crops already planted would be
a failure unless rain fell shortly. The Arkansas River was
very low and. the cotton and lumber industries of this town
were at a standstill, awaiting a rise in the river. Navigation
was practically closed at all river ports above this place. The
Canadian River in the Indian Territory, a tributary of the
Arkansas, was lower than it has ever been before within the
memory of the oldest settlers.

Wellington, Kans.: the voluntary observer at this place
states that the month has been exceedingly dry, the total pre-
cipitation being only 0.22 inch. The growth of vegetation of
all kinds was greatly delayed by want of moisture, At Salina
the total fall of the month was only 0.01 inch, and crops were
beginning to feel the effects of the drought.

Key West, Fla.: on the 12th, during a thunder-storm, 1.36
inches of rain fell; this rain ended a-drought that had pre-
vailed for several months and relieved the people of many in-
conveniencies and discomforts. It was the only heavy rainfall
gince October 26, 1886, and the majority of the cisterns of the
town had become dry.

WINDS.
Report of tornadoes for the montk of March, 1887, by Lieut. John P. Finley, Signal Corps, U. 8. Army, Assistant.
® | = . 1]
BNERE g 24 &4
< | & | B I 2 g .
2 2. | &% ] =X o @ @
. S - | w3 & £ 8s | B
Place. P © o= R - L [ ] [ood S..,,’ Authority.
o - P w3 ° N ==D LR
_ ; 2 ° | %= | 3¢ 8 £z 23z -1
il £ | £ | E|E |B 2 £é Ed Tsi
= - o .
a & a = |= |=& |, B =3 = e
. | | o
BIMPA, Fla......verre e eoneer P veeee| 17 [ S P10 e 5 - OO 2 iSevera)| Narrow ........ None Several 1 ] 810,000 | J. G. Knapp, Limona, Fla.; ¢ New York
T | 0 : World,"” March 19, 1887. )
°pin’s Grove and Ripley, W.Va.| 24 | 4.30 p. m .. ne. Funnel| None.| None., 1,720 eererisssesenes| COUrt house and |...cccceivens ceees N. A. Duffield, Rock Castle; P, B, Van-
B | | residences. ham, Topin’s Grove, W, Va,
RItOD, W, Va. @ weeeerrvenneras voreseel 24 [ 6,30 P. My mB. |4 eeeinien None.. None.|...ccoerireennrenans None .....cvvenns 10h0uBes ADA DATNS |..uceeee aeeerarnees A. V. McDonnell, Burton, W, Va.
busides many un-
roofed ; fences de-
" molished. .
vockingport, Ohiod ....... vee 24 (4P WM. |- T (o None..| None.l...oer. Neal White, Hockingport, Ohio.
Pinton Ohio ..ceeeeene cessanarans 24 |Sp.m ' ..| None... Nono.fe..eeeene None Several ....e.e Hiram Wilcox, Vintou, Obio.
olnt B) t, Va 24 |Sp.m None..! None.. ..| 10houses unro . [ F. D. Hay, Polut Plensant, W. Va.
fences deatroyed,
and timber blown
T down. -
yler Creek, W. Vo...ococeeorevvnens 24 |SP-Mm...... ne. bore nossee None..iSeveral| NAaIrow ......veeceees coersrsanaes Housaes unroofed [....cccceceesnnvenns F. M. Swann, Tyler Creek, W, Va.
and  trees pros- :
R trated.
ipley, w Va vveiinnenaniinn eessoed ne.  luaein. Nurrow ... ‘None Court houso and 2,800 | Jackson County *‘ Herald,” W, Va,
L other buildings.
incoln, Ohionu.ueruvassrsnnsnne . me. .| Narrow ........| Nome., .| Groat destruction |...e.e.. AP M. M. Walter, Lincoln, Ohio.
M of property. .
urraysville, W, Va.c 24 | Aboutd p.| mo. NAITOW woveeco]eversinnrmsinnennninlis PN enes D. K. Barrett, Murraysville, W. Va.
m,
Ev"sreon, ORI0 cevvreraneerossrsesarece 24 | Aboutsp.  ecasterly eeee 12 to 15 buildings (w..cccscess aeseenns, J. H, Morris, Evergreen, Ohilo.
. deatroyed, with
damage to other
R , property.
006Y's Polut, W. Va.d .cvceeveen 24 | 530 p. m.. ne. NAITow s None «.ovveerees Build lugn u(;lroofod vire esssensssssneesd Thomas J. Orr, Ronsy’s Point, W, Va.
: aud other damage.
leot Point, Tex ... 5.30 p. m.. ne None.| None.| Narrow w....lees Very destructive, J. B. Pondrom, Pilot Point, Tex.
B 8byviile, Toun. ... 30 p.m.. ne, 90 | N Vory destructive.....|. :| 0. F. Williams, Ashwood, Tenn.
0rtow and near Mo p. M. Do, Funnel| None..| None.,| 600 t0 900 | None.,...evee..o| Considerable dam- |.... W. H. H, Stewart, Bartow; James A,
. age tohouses, tim- Thigpen, Wadley; B. 8. Carswell,
ber, and fences.- Moxley, Ga.
\

@ A large and very dark cloud, covering the nw. horizon and moving rapidiy from nw.

to se. aud then e, Storms of thls character very uncoramon ia this locality.

b A large quautity of water in tho Ohio River was lifted by the force of tho wind and corried some two hundred and fifty yards.
¢ The funnel-shaped cloud appearsd in the w,, having a light color at the lower end and very dark above. There was a heavy roaring nolss on the approach of the storm.

dA copper-colored cloud was seen to approach from tho nw., preceded by light, feather,
¢Two very dark clouds, one from sw. and the other from the w., roiled and tumbled In
JOloud first formed twonty miles ew, of Bartow.
lsghe most frequent directions of the wind during March,
I 7,are shown on chart ii by the arrows flying with the wind;
8y are also given in the table of miscellaneous data. The
8eéneral movement of the air over the eastern half of the

y cloude.
wild commotion, accompanied by loud noise, and then moved to the e.

country, except in Florida and the Gulf States, has been from
the northwest; along the coast of Washington Territory and
Oregon, from the south or southwest. In other parts of the
country the wind-direction was variable. : '
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. [In miles per hour.)]
‘Wind-velocities of fifty or more miles per hour, other than
the maximum velocities for the month, which are given in the

- table of miscellaneous data:
. Mount Washington, N. H., 68, nw., 1st; 80, w., 2d; 88, w.,
3d; 80, nw., 4th; 68, nw. 5th; 70, sw., 6th; 90, w., 8th; 60,
w., 9th; 66, n., 11th; 58, e., 12th; 52, ne., 15th; 50, e., 18th;
80, e.-22d; 88, w., 23d; 80, nw., 24th; 100, nw., 26th; 90,
. nw., 27th; 80, sw., 28th; 52, se., 29th; 102, nw., 30th; 81,

nw., 31st,

Pike’s Peak, Colo., 56, w., 1st; 50,nw.,2d; 60,sw.,3d; 60,
nw., 6th; 64, w., 8th; 67, sw., 14th; 52, w., 19th; 56, nw.,
20th; 56, nw., 23d; 64, nw., 24th; 62, w., 25th; 52, nw., 27th;
62, n., 28th. o

Fort Totten, Dak., 52, s., 4th.

Fort Elliott, Tex., 50, nw., 8th.

Fort Maginnis, Mont., 52, w., 10th; 54, nw., 12th; 56, nw.,
18th.

Valentine, Nebr., 60, nw., 12th; 54, nw., 19th.

Fort Buford, Dak., 52, nw., 12th. ,

Fort Assinaboine, Mont., 52, nw., 12th.

INLAND NAVIGATION.

STATE OF WATER IN RIVERS AND HARBORS.

In the following table are shown the danger-points at the
various river stations; the highest and lowest depths for
March, 1887, with the dates of occurrence, and the monthly
ranges:

Hetghts of rivers above low-water mark, March, 1887.
[ Expressed in feet and tenths.)

~5 . Highest water, Lowest water, 2
22k 2g
8tations, c83 aa
© Qb Date. | Height.!| Date, |Height.| S £
a =
Red River :
Shreveport, L8 ...cccess vovvvervveneaneenes)  29.9 19 18.4 3t 14.7 3.7
Arkansas River:
Fort Smith, ArK ....ccccceenvresneccanerens 22.0 11 5.6 | 29, 30, 31 1.7 3.9
Little Rock, AvtK......ceerereeeeenecreones 23.0 9 10.4 3 3.0 7.4
Missours River
Omaha, Nebr........... 18.0 28 17.9 24 9.1 8.8
Leavenworth, Kans.........coceeeennenne. 20.0 30, 31 18.2 1 6.6 | 11,6
Mississipps River
Baint Paul, Minn......coovvveeiveenns conee 14.5 25, 26 7.9 22 6.9 1.0
La Crosse, Wis.a. 24.0 17 6.3 10 4.3 1.8
Dubuque, Towa ... 16.0 13 9.0 26-30 5. 3.2
Davenport, Iowa 15.0 10, 13 8.4 3 4.7 2.7
Keokuk, lowa...... 14.0 16 10.4 2 4.3 .1
8aint Louis, Mo... 32.0 19, 31 20.0 4 13.0 7.0
Cafro, Il 40.0 9, 10 48.6 3t 22,1 26.2
Memphis, Tenn..ceiviereierneeeriesiannen 34.0 | 10,11,13-18 36.4 31 23.6 | 12,
Vicksburg, Miss .c.cc ccevvuerreerecenennnn 41.0 26-31 44.7 1 42.1 2.6
New 0Orleans, La .cceveeeerreecneererones 13.0 30 14.7 1,2 12.9 1.8
Ohio River:
Pittaburg, Pa ....cccoreeecriiierroniionnnnn 22,0 8 13.1 25, 27 3.0 10.1
Cincionati, Ohio...ccovvmercircirenennnneen. 50.0 ] 54.6 30 12,9 | 41.7
Louisville, K¥e.covvernieiimmiensnenirrinenns 25.0 2 32.0 31 6.4 | 25.6
Cumberland River
Nashville, Tenn... 40.0 2 44.2 30 6.4 37.8
- Tennessee Riv
Kpoxville, TeDD cucevrers cecvaeerine onnes sornesnrenns 9 11.8 27, 30, 31 2.4 9.4
Ohattanooga, Tenn.. 33.0 1 27.3 31 5.2 | 232.1
Bavannah River:
Augusta, Ga ......corveennnnnnenconcencens 32.0 10 18.2 27, 28 7.3 10.9
Mobile River:
Mobile, AlB w.cviuicareronneiiniaiieriniiinerivsssssoronas 31 17.0 22 14.9 2.1
Sacramento
Red Bluff, Cal..... 18 7.0 1 2.1 4.9
8acramento, Cal ..cicuee eeerirenererserneonsansonnens 29 20.5 1,2,3 15.5 5.0
Willamelte River :
Portland, Oregon ....c.ccc.cevveurrnvenne [rressnaseses 10 14.1 ! 5 3.0 1.1

aRecord for 20 days. b Record for 21 days,

Mississippi River.—Dubuque, Iowa: on the 10th the ice in
the river moved about two hundred feet; on the 12th it began
breaking up and moving out rapidly; on this date the transfer
steamer * Campbell ” made her first regular trip and naviga-
. tion was considered opened. From the 12th to the 16th large
quantities of ice passed down.

Davenport, Iowa: on the 7th the ice in .the river opposite
the city moved in a mass about one hundred feet, on the 8th
about two hundred feet; it began breaking up rapidly on the
"~ 9th and 10th and moved down the river slowly. From the
11th to the 14th, inclusive, large quantities of ice passed down.
The first boat of the season, the steamer ¢ Wes Rambo,’’ ar-
rived on the 14th.

Keokuk, Iowa: the steamer ‘ Josephine,” the first boat of
the season, arrived on the 18th.

Cairo, Ill.: the water in the river at this point reached its
highest stage on the 9th and 10th, when it was 48.8 feet above
the low-water mark ; from the 10th until the end of the month it

the Missouri Pacific Railroad trains were shut out from their
transfer landing at Bird’s Point, Mo., the tracks being covered
with water and heavy driftwood.

Memphis, Tenn.: the river remained high throughout the
month, reaching its highest stage, 36.4 feet above low-water
mark, on the 10th, 11th, 13th, and 18th; this is 0.4 foot
bhigher than any other flood on record at this station. The
observer states that from February 16th until March 25th the
river was 34.0 feet above the danger-line, but that it did no
damage in the immediate vicinity of Memphis, except slightly
interrupting traffic and submerging the lower floors of houses.

Missouri River.—Fort Buford, Dak.: the Missouri River at
this point remained frozen until the 11th, when the ice below
the mouth of the Yellowstone began breaking up. At Rocky
Point, Mont., the ice gorged and the river rose thirty-five feet
in twelve hours, flooding the warehouse of the Benton Trans-
portation Company, damaging some stores. Above the mouth
of the Yellowstone the ice did not break up until the 16th,
when it began running out freely, but the water rose rapidly
until the 18th, from that date until the end of the mmonth the
flood subsided slowly and large quantities of ice passed down.

Leavenworth, Kans.: the water in the river rose steadily
from the 1st to éOth, on the latter date and the 31st it remained
stationary at 18.2 feet above low-water mark. On the 1st and
2d large quantities of ice pagsed down. During the remaining
days of the month the river at this point was clear of ice, but
a considerable amount of driftwood was noted.

At Omaha and Brownville, Nebr., Yankton and Fort Ran-
dall, Dak., the ice in the river broke up and commenced float-
ing down on the 12th. On the 22d the river overflowed its
banks at Fort Randall and flooded the bottom lands.

Lake Michigan.—Milwaukee, Wis.: the heavy northerly gales
of the month drove the ice in the lake southward, and large
fields of it still remained in the southern end of the lake at the
close of the month. Several vessels left this port on the 30th
for Chicago, but were obliged to return, being unable to force
a passage through the heavy ice off Racine Point.

Grand Haven, Mich.: the schooner ‘‘ Jennie Mullen,” from
Chicago, arrived at this port on the morning of the 10th; this
was the first sailing vessel to arrive thisseason. On the above
date the lake was nearly elear of ice, and craft of all kinds
were getting ready to leave port at an early date.

Escanaba, Mich.: at the end of the month Little Bay de
Noquet - and adjacent waters were still covered with three
feet of hard ice. The following, from the records of the Signal
Office, shows the dates of opening and closing of navigation at
this port for the fifteen years from 1872 to 1886 :

subsided slowly, being 22.1 feet above on the 31st. On the 7th

Years, Opened. ‘ Closed, Years, I Opened. Closed.

1872 covererareceininresanane April 28 Nov, 30 |j 1880, April 13 Nov. 29
18;3 ............ M};y 2 Dec. 10 || 1881.. May 4 Dec. 5
1874 . .| Aprfl 30 Nov, 30 || 1882a. April 1 Deo, I
1875 . ay 4 | Dec. 1 || 1883.. April 24 Dec. 8
1876 . April ! Dec. g 1884 .. .| April 9 Dec. 9
1877 April 18 | Jan. 25,187 x?l'ég. .| May & Dec. 1
1878 .. .| Marchs Dec. 29 || 188...... April 23 Dec, 6
1879 eerressscrvnrnnicroscs April 25 Dec. 12
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Lake Brie.—Cleveland, Ohio: the schooner ‘¢ C. Huchinson ”
left this port for the Islands on the 14th; she obtained her
cargo and returned, reaching here on the 20th, after having
been fagt in the ice off this place for several days. On the
28th the steamner ¢ City of Cleveland” arrived from Detroit.

Lake Superior.—Duluth, Minn.: the lake at this point re-
ained frozen solid throughout the month.

Detroit River.—Detroit, Mich.: the ice in the river moved
out on the 2d, doing no damage; on the 3d the river was clear.

Hudson River.—Newburg, N. Y.: navigation on the river,
between here and New York City, was reopened on the 11th.

'he steamer ¢ Newburg,” of the Homer Ramsdell Transporta-
tion Line, left this place at 1 a. m. and reached New York City
In four hours. On the above date the river above Newburg
was still covered with ice.

. FLOODS.

Bismarck, Dak.: on the 16th the ice in the Missouri River
at this point broke up and began moving down, but soon formed
a gorge at & point about half a mile below the town, and at 3
P. m, the water had risen six feet. On the same day a gorge
fOl'm.ed at Washburn, a town forty miles north of Bismarck.

uring the 17th the greater part of the ice in the Missouri
lver above the mouth of the Yellowstone began moving, but
In the afternoon of the same day it gorged twenty-five miles
below Fort Buford and flooded many miles of country. During
the night of the 17-18th the gorge at Washburn gave way; in

8 morning the water began rising rapidly at Bismarck.
Although the ice at this point was nearly solid from bank to bank,
Yét the flow of rapidly rising water broke it into large pieces,

some an acre in extent, forming a gorge at Sibley Island, five
miles below the town. The water rose rapidly,overflowing the
river banks, and on the afternoon of the 18th the river, which
is usually at this point about three-fourths of a mile wide, had
increased to five miles. A number of small buildings were
carried away, and the telegraph line between Bismarck and
Fort Lincoln was completely demolished. About 6,000 acres
of meadow land south of Bismarck were covered to a great
depth with water and ice flowing at the rate of about six miles
per hour., The water continued rising until the 22d; from the
23d until the 26th it fell slowly, on the latter date the gorge
at Sibley Island broke and the water receded rapidly. The
river attained a greater depth during this flood than it did
during the spring flood of 1881, causing great suffering and loss
of property to settlers along its banks for miles above the gorge.

Sioux City, Woodbury Co., Iowa: the Missouri River rose
rapidly at this point on the 25th, and during the afternoon
attained a height but little lower than that of the high water
of 1881. At points on the river above this town large areas of
bottom lands were overflowed, and considerable damage done.

Yankton, Dak: the Missouri River at this point reached its
greatest height on the 26th, and the water backing into the
James River did considerable damage to roads and railways.
The track of the Milwaukee Railroad at Burbank, on the Sioux
Oity and Dakota branch, was badly washed and traffic was de-
layed for several days. After the 26th the water subsided slowly.

Saint Joseph, Buchanan Co., Mo.: the Missouri River at this
placed overflowed its banks on the 28th and flooded about a
square mile of the lowlands on the Kansas side.

ATMOSPHERIO

AURORAS,

The auroral light was reported from very few stations during
M&rch, 1887. That which appeared on the night-of the 20th-
18t was the most extensively observed ; it was visible at but
One station in New England, Mount Washington, N. H., and
One in the upper lake region, Escanaba, Mich., although gen-
erally clear weather prevailed in these districts; it was also
réported from Saint Vincent, Minn., and two stations in east-
orn Dakota. The sky over the lower lakes and Ohio and Mis-
8188ippi ‘valleys was -obscured by clouds. This aurora, as it
abpeared at Saint Vincent, was of a faint white color, and very
Im; toward midnight it increased in brilliancy, but shortly
after began to fade, and disappeared at 1.30 a. m.

An auroral light of moderate brilliancy was reported from
Rearly all stations in northern Michigan and one in northeast-
€rn Montana on the night of the 19-20th. This display prob-
ably extended from the Lake region to eastern Montana, but
Was obscured over the intervening region by the clouds which
¢vered the sky. The light was most brilliant at Marquette,

lch., where it appeared in the form of a bright white arch,
éXtending from azimuth 145° to 215°, and to an altitude of 45°.

veral streamers were visible at 10.30 p. m.; the display dis-
4Ppeared shortly after 11 p. m.
I lOn the night of the 1st-2d an aurora was visible at Tatoosh
Sland, Wash., but was reported from no other station, although
cear weather prevailed over all portions of the country, except
by Ontana, northern Dakota, and parts of the lower lake region
ﬁ}ld New England. It consisted of a pale white light, extending
“Om 40° north to 55° south of the magnetic meridian, and to
cg altitude of 82, At 12.20 a. m. streamers of a bright yellow
angr shot up to an altitude of 35°; they increased in number
a  brightness until 12.50 ». m. when the display began to
1Minigh in intensity and had faded away at 1.35 a. m.
fe On the night of the 23d-24th an aurora was observed at a
W stations in northern New England and one in New York.
a ®ar weather prevailed over all parts of the country, except the
I;pe_r lake region, Minnesota, and Dakota. At Burlington,
*» 1t was quite brilliant, and was visible from 10 p. m. of the
3

ELECTRICITY.

23d until 1 a.m of the 24th. Several streamers flashed up in
the northwest at 12.30 a. m. to a height of 20°, )

The place of observation and condition of the sky during the
remaining displays are as follows:

On the 8th a very faint aurora was observed at Pekin, IIl,
and Des Moines, Iowa; clear or fair weather prevailed in all
porthern sections of the country, except the upper lakes and
npper Mississippi valley.

On the 13th, at Fort Totten, Dak., and Cresco, Iowa; sky
clear, except in the Lake region and middle Atlantic states.

On the 15th,at Mackinaw City and Alpena, Mich., and Poplar
River, Mont.; the sky was clear of clouds over the region
lying between these stations.

On the 21st, at North Truro, Mass., and Nashua, N. H.; clear
or fair weather prevailed over New England; to the westward
as far as Wisconsin the sky was obscured by clouds.

On the 24th, at Gardiner, Me., Oswego, N. Y., Marquette
Mich., and Crete, Nebr.; the sky was clear in all portions of
the country, except over the lower lakes and middle Atlantio
states. -

THUNDER-STORMS. :

Thunder-storms occurred in the various states and territories,
as follows:

Alabama.—Greensborough, 6th, 20th; Montgomery, 7th;
Mobile, 8th, 20th, 31st. :

Arizona.—Prescott, 24th. N

Arkansas—Lead Hill, 5th, 19th, 26th, 27th.

Oolorado.—Pike’s Peak, 19th; Denver, 30th.

Dustrict of Oolumbia.—Washington City, 27th. .

Florida.—Archer, 8th, 9th, 17th, 20th, 26th, 27th , 28th ; Jack-
sonville, 8th, 9th, 27th; Pensacola, 8th, 16th, 17th, 20th, 31st;
Sanford, 8th, 27th, 28th; Tallahassee, 8th, 27th, 31st; Mer-
ritt’s Island, 9th,17th, 25th, 27th; Duke,9th,27th; Key West,
12th, 13th; 26th; Cedar Keys, 20th. .

Georgia.—Forgyth, 7th; Atlanta, 7th, 27th; Milledgeville,
gtlzhE 28th, 31st; Quitman, 8th, 27th, 31st; Savannah, 28th,

st.

Illtnois.—Charleston, 27th.
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Indiana.~—Butlerville and Sunman, 9th; Jeffersonville and

Vevay, 9th, 27th,

- Indian Territory.—Fort Sill, 8th;
Fort Gibson, 9th.

lowa.~—Des Moines, Cresco, Independence, and Monticello,
8th; Cedar Rapids, 8th, 19th.

‘Kansas.—Wyandotte, 8th; Globe and Independence, 8th,
19th, 26th; Wellington and Wakefield, 8th, 26th; Salina, 10th;
El Dorado, 19th, 26th; Fort Riley, Emporia, and Manhattan,
28th. :

Kentucky.—Harper’s Ferry, 1st, 6th, 7th, 27th; Midway, 3d,
4th, 6th, 9th, 27th; Frankfort, 3d, 27th; Louisville, 9th, 27th.

Louistana.—Shreveport, 6th, 7th, 29th ; Grand Coteau, 7th,
8th, 10th, 20th, 27th, 31st.

Maryland.—Cumberland, 24th.

Mississippi.—Vicksburg, 7th, 20th, 27th.

Missouri.—Springfield, 26th; Saint Louis, Centreville, and
Central College, 27th.

Nebraska.—Brownville, 8th, 26th.

New York.—Humphrey, 24th.

North Carolina.—Raleigh, 7th, 27th, 28th; Reidsville, 25th,
26th ; Hatteras and Kitty Hawk, 21st, 28th, 31st; Lincolton
and Statesville, 27th, 28th; Charlotte, Wash Woods, Wilming-
ton, Weldon, and Lenoir, 28th.

- Ohio.—College Hill, Tiffin, and West Milton, 9th; Yellow
Springs, 9th, 26th; Cleveland, Sandusky, and Elyria, 24th;
Oolumbus and Portsmouth, 27th.

Pennsylvania—Pittsburg, Grampian Hills, Phillipsburg and
Wellsborough, 24th ; Meadville, 25th.

South Carolina.—Spartanburg, 4th, 27th, 28th; Aiken, 7th;
Stateburg, 7th, 28th; Charleston, 28th, 31st.

Tennessee—Nashville, 3d, 4th, 6th ; Memphis, 6th, 27th, 30th ;

Chattanooga and Milan, 27th.
" Texas.—Palestine, 5th, 6th, 9th, 27th; Cleburne, 5th, 6th,
27th ; Corsicana, 5th, 26th ; Comfort, 6th, 9th, 19th; New Ulm,
7th, 8th, 9th; Galveston, Tth, 10th; Brownsville, Rio Grande
City, and Austin, 8th; San Antonio, 9th; Corpus Christi, 9th,
27th.

Utah.—Salt Lake City, 18th.

Virginia.—Bird’s Nest and Variety Mills, 28th,

Washington Territory.—Walla Walla, 16th. -

Wisconsin.—La Crosse, 4th; Madison and Prairie du Chien,
8th. -

Fort Reno, 8th, 26th;

RARE ELECTRICAL PHENOMENON AT SEA.

Capt. C. D. Swart, of the Dutch bark ¢J. P. A.,” makes the
following report of a remarkable phenowmenon observed by him
at 5 p. m.-March 19, 1887, in N, 37° 39/, W. 57° 00’:

During a severe storm saw a meteor in the shape of two balls, one of them

" very black and the other illuminated. The illuminated ball was oblong, and
- appeared as if ready to drop on deck amidships.

In a moment it became as
dark as night above, but below, on board and surrounding the vessel, every-
thing appeared like a sea of fire. The ball fell into the water very close along-
side the vessel with a roar, and caused the sea to make tremendous breakers
which swept over the vessel. A suffocating atmosphere prevailed, and the
perspiration ran down every peraon’s face on board and caused everyone to
gasp for fresh air. Immediately after this solid lumps of ice fell on deck, and
everything on deck and in the rigging became iced, notwithstanding that the ther-
mometer registered 19° Centigrade. The barometer during this time oscillated
80 as to make it impossible to obtain a correct reading. Upon an examination

-of the vessel and rigging no damage was noticed, but on that side of the vessel

1

8 side appeared black and the

where the meteor fell into the water the BhiF de apr
ter this phenomenon the wind

copper plating was found to be blistered. A
increased to hurricane force.

ELECTROMETER READINGS.

Observations of the electrical potential of the air were made
during the month of March, 1887, at 9. a. m., 11 a. m., 1 p. m,,
and 3 p. m., daily, at Washington City, Baltimore, Md., New
Haven, Conn., Boston, Mass., Ithaca, N. Y., and Columbus,
Ohio. At Washington City, in addition to the regnlar series
of observations, a set of simultaneous observations were made

. .on March 24th at the Signal Office, elevation 45 feet, and at

the top of the Washington Monument, elevation 500 feet. The

following table shows, briefly, the results :

° b3} " ‘ ) & .
: s | 8 | g | : 8 |
Time. 8 = 2 | Time. —_ a.
3 ] 5 2 ] 2
g s € 5 B g
= @ & | R @ a
Volts. VOIS‘&') ' Volts, Volts.
90 11§ p. M .. v even | venesacens
84 741 ) t20p.m.. g: 833
72 753 Il tasp.m.. 90
54 771 | t.30p. m.. gg 71
12,20 p m 72 778 \ 1.35p. m.. 840
1225p. m 800 54 g46 { 1.40 p.m .. 48 827
12,30 p. M 850 36 14 | r.45 p. m.. 6o 890
12,3t p. 82§ 36 789 Il 1.50 p.m.. 60 890
12.32 p.m 800 42 758 | 1,55 p. m... 42 808
12.33 p.m 82§ 36 789 & 2 P. Maeeee 30 897;2
12,34 . In g: 42 758 | :.(I;g g :]1 . 1‘?: %
12.35 . I vee 875 ; 42 833 |l 315 pm. 72 g78
12,36 p. m 825 42 783 ([ 220 p.m.. g0 335
12.37 p.m 8aQ 60 740 ll 2.25 P. M ... 90 910
1233 p.m 800 5% 746 || 230p. m.. 66 884
12.39 p. In 875 54 821 \ 2.35p.m.. 108 42
12.40 p. 10 850 48 802 il 240 p.m.. 90 10
12.45p.m 800 42 758 |! 248 p. m .. « 102 823
12,50 p. 750 48 702 || 2.50 p. ., 186 714
12,55 p. M 850 54 796 || 2.55 p.m .. 162 788
1 p. M...... BAO | ceer cereeilenenninerens 13p.m 96 354
1.05 Do M uvversrnnacrnace B75 [wsarerseenafiieriensnans “

A\’e‘rage difference for forty-four observations, 8co volts.

Of the regular series of observations, the following points
appear to be noteworthy: Negative values were obtained on
March 4th, during light snow; on the 5th, during threatening
weather; on the 7th, during heavy rain; on the 9th, during
rain; on the 14th, during cloudy weather; oun the 17th, during
clear weather; on the 18th, during snow; on the 21st and 22d,
during rain and snow; on the 24th, during light snow; and
on the 3lst, during heavy snow.

At Boston, Mass., negative values occurred at 3 p. m. on
March 16th, preceding light snow by six hours; on the 17th,
preceding snow by five hours, and during the snow; on the
18th, preceding and during rain; on the 19th, at 11 a. m. and
3 p. m., light rain beginning at 11.30 a. m. ending at 1.45 p.
m., beginning again at 3.35 p. m. ending at 5.40 p. m.; on
the 21st, preceding sleet about fifteen hours; on the 22d, at 3
p. m., preceding rain one hour, and snow the next morning.
During the suow the values are positive. On the 24th a nega-
tive value occurred at 1 p. m. under a cloudless sky; light
snow occurred during the early morning of the 25th; on the
27th, at 3 p. m., a negative value is recorded; light rain be-
gan in the early morning of the 28th and lasted until 12.45 p.
m.; negative values occur at 1 p, m. and 3 p. m., preceding
sleet by nine hours.

At Columbus, Ohio, negative values occur on March 21st
at 1'p. m. and 3 p. m., during fine rain and mist, and do noé
appear to have any predictive values. Snow on several occa-
sions was accompanied by positive values, apparently average
values, not influenced by the occurrence of the snow.

At Ithaca, N. Y., negative values occur on March 1st, and
at 11 a. m. and 1 p. m., during threatening weather, but no rain
or snow followed, and the indication for the purpose of pre-
diction was misleading. Negative values occur on the 3d, not
followed by precipitation; at 1 p. m.on March 5th, light snow
beginning one hour and three-guarters later; on the 6th, at all
four observations, light rain and snow, continuing until mid-
day; on the 8th negative values at all four observations, dur-
ing cloudless weather, and not apparently reconcilable with any
change in the weather. On March 10th, at all four observa-
tions, during threatening weather and preceding snow twenty
hours; on the 14th negative values are recorded at 9 a. m., 11
a. m., and 1 p. m., and a very high positive value at 3 p. m.
Sleet began early in the morning, ending at 10 a. n., and snow
began at 2 p: m., continuing that day and the next; on the
16th, at 11 a. m.,a negative value was recorded, and light snow
began three hours later. Snow on the 17th was accompanied
by positive values. Snow on the 18th was not preceded by
negative indications, but was followed on the 19th by low posi-
tive and negative values during threatening weather, which,
it may be noted, continued for some time, but unaccompanied
by precipitation. Low positive values on the 21st precede snow
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on the 22d. The values during the snow are positive, increas-
Ing' with the continuance of the snow. Following the snow
Degative and low positive values; on the 25th negative values
Precede snow by at least ten hours; on the 27th low positive
values, preceding, and on the 28th negative values during,
light rain,

At New Haven, Conn., light snow on March 1st was not pre-
ceded, accompanied, or followed, by any marked change in the
character of the eleéctrometer readings, Low positive values
on the 9th precede rain by nine hours, and large negative
Values occur on the 10th during the rain, turning to positive
When the rain ended. Low positive values are recorded on the
17th, preceding light snow; on the 21st low positive values
Precede rain by nine hours, and rain and snow on the 22d are
accompanied by negative and positive values. The following
conditions on this date are noteworthy: snow began at 8.50 a.
In. and ended at 10.30 a. m., beginning again at 1 p. m.; rain

6gan at 11.20 a. m., ending sometime in the afternoon, begin-

ning again at 6 p. m. The four recorded values are —135.4,
22, 3.8, and 94.2 volts. Rain on the 28th is accompanied by
high negative values, turning to low positive when the rain
had ended, and increasing in value, although rain began again
at 6 p. m.

At Baltimore, Md., where a continuous record is maintained,
the most violent -disturbance occurred from 5.40 p. m. of the
21st to 11 a, m. of the 22d, during which, for a considerable
time, the fluctuations exceeded the limits of the record, 700
volts on either side of the zero. A disturbance of large ampli-
tude, but small duration, occurred from 9.30 p. m. of the
13th to 2.40 a. m. of the 14th. On other dates disturbances
occurred, particularly on the 5th, from 3 p. m. to 6.30 p. m.;
on the 7th from 8 a. . to 11 a. m.; and on the 9th from 1 p.
m. to- 11 p. m. Chart vi shows, in the first diagram, the ob-
servations made simultaneously at the Monument and the Sig-
Office, and on the other diagrams the observations for the
month at Boston, Mass., and at Ithaca, N. Y.

OPTICAL PHENOMENA.

. HALOS.

Bolar and lunar halos were observed on the 3d and 4th at
th@ majority of stations in Iowa, Illinois, Indiana, southern
Y18consin and Michigan, Ohio, New York, and Massachusetts,
Preceding and accompanying in these states the highest
Pressure of the month, and followed in the Lake region and
New England on the 4th and 5th by a severe cold wave. Dur-

1ng the presence of these halos cirrus and cirro-cumulus clouds,
With light haze, prevailed.

On the 6th lunar, and on the morning of the 7th solar, balos
Were observed at a number of stations in the Lake region and

10 Valley; they were followed by a steady rise in pressure,

€ mercury at different stations within these districts rising
tWo to four-tenths of an inch during the succeeding twenty-
our hours, '

. The storm of the 24th was preceded in New England, the
m,lddlp Atlantic states, and lower lake region by cirro-stratus
and cirro-cumulus clouds, with solar halos, which were reported

om a pumber of stations.
area wag gucceeded over the northeastern quarter of the United

tates by rapidly rising pressure, and from the 27th to 29th
¥ a general cold wave, which extended over the greater part
Of the country. The area of high pressure was accompanied
on the 25th and 26th by solar halos which were reported on

h? 25th from a number of stations in the Ohio and upper

1881s8ippi valleys, and on the 26th, with haze, from sta-

During the 25th and 26th this low |

tions in the lower lake region, Ohio valley, and south Atlantic
states.

Lunar bhalos were reported from a large number of stations
in the lower lake region and the upper Mississippi valley on
the 30th and 31st; those of the 30th were followed by rising
pressure. .

The phases of the moon (Washington mean time) during
March, as given in “The American Ephemeris and Nau-
tical Almanac?® for 1887, are as follows: New moon, 23d, 23
h. 1.5 m.; first quarter, 2d, 7 h. 59.6 m., and 31st, 20 h. 44.6
m.; full moon, 9th, 3h. 25.7 m.; last quarter, 15th, 20 h. 33.9
m.; perigee, 9th, 7.0 h.; apogee, 23d, 1.7 h.

; MIRAGE.

Fort Maginnis, Mont.: from 10 a. m. until noon of the 4th a
very distinct mirage was visible toward the southwest, bring-
ing into view the valley of the Yellowstone River, which is
over sixty miles distant. With the aid of a field giass, hills
and cafions, covered with undergrowth, were plainly seen.
Mirages were also observed at the following places:
Arizona.—Willcox, 27th, 28th, 29th.

Dakota.—Parkston, 10th, 11th, 24th, 31st; Webster, 1st,
16th, 17th, 18th.

Kansas.—Salina, 1st, 2d, 4th, 7th, 8th, 9th, 15th, 30th;
Wakefield, 23d.

Nebraska.—Fairbury and Marquette, 1st. N

North Carolina.—Reidsville, 14th, 17th,

MISCELLANEOUS PHENOMENA.

FOREST AND PRAIRIE FIRES.

Forest and prairie fires occurred at the following places:
FlFort; Reno, Ind. T., prairie fires, 1st, 2d, 16th, 17th; Duke,
1 a., forest fires, 1st, 24th; Yaukton, Dak., prairie fires, 9th,
Oth, 11th, 15th, 16th, 17th; Wytheville, Va., fires on the
;nountains, 12th, 14th; Hay Springs, Nebr., prairie fires, 13th
20 16th ; North Platte, Nebr., prairie fires, 14th, 15th, 19th to
Bith, 29th; Archer, Fla., forest fires, 16th to 19th, 22d ; Pike’s
Feak, Colo., prairie fires toward the southeast, 22d, 23d, 24th ;
l_Ort Meade, Dak., timber fire in the southeast, 23d; Fort El-
lott, Tex., prairie fires, 24th, 26th, 29th; Ninnescah, Kans.,
Prairie fires, 26th to 28th; Fort Sill, Ind. T., prairie fires, 27th ;

Iva, Fla., forest fires, 31st. _

METEORS.

Huron, Dak.: at 10.40 p. m. of the 12th a brilliant meteor
‘g 48 seen moving from a point about 20° above the southern
Orizon. It moved slowly, and parallel to the horizon, disap-

Pearing at a point south of west, and leaving a line of bluish

light, with numerous brilliant sparks. The observer states
that the meteor was visible about one minute.

Escanaba, Mich.: at 10.05 p. m., of the 14th a brilliant me-
teor was seen starting from a point near the zenith and moving
northwesterly about 456°, when it disappeared. i

Meteors were also reported to have been observed at the
various stations, as follows: Fort Thomas, Ariz, 13th; Keeler,
Cal., 23d, 28th; Nicolaus, Cal., 26th; Parkston, Dak., 12th;
Quitman, Ga., 14th; Pekin, Ill., 26th; Vevay, Ind., 25th;
Clinton, Iowa, 18th; Monticello, Iowa, 19th; Cedar Rapids,
Iowa, 256th; Woodstock, Md., 8th, 11th, 14th, 20th; Escanaba,
Mich., 14th ; Kalamazoo, Mich., 22d, 31st; iﬂoorhea-d, Minn,,
13th; Beverly, N. J., 1st, 2d; iﬁenands, N. Y., 1st; Hiram,
Ohio, 10th, 11th ; Mount Angef, Oregon, 20th ; Stateburg, S. C.,
24th; Cleburne, Tex., 14th; Salt Lake City, Utah, 18th; Poult:
ney, Vt., 29th; Rappahannock Va., 11th; Variety - Mills,
Va., 23d; Embarras, Wis., 18th; Delavan, Wis., 24th; La
Orosse, Wis., 31st.
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MIGRATION OF BIRDS.

Geese flying northward.—Bancroft and Davenport, lowa, and
Genoa, Nebr., 1st; Corsicana,Tex., 1st, 5th, 18th; Charleston,
Ill., 1st, 6th, 8th, 20th; Muscatine, Iowa, and Ninnescah,
Kans., 2d; Garrettsville, Ohio, 2d, 22d; Lead Hill, Ark., 3d,
6th, 14th, 15th, 19th; Sifver Falls, Tex., 3d, 19th; Erie, Pa.,
5th; Fort Reno, Ind. T., 5th, 6th, 16th, 17th; Tecumseh, Nebr.,
6th; Parkston, Dak.,and Palmyra, N. Y., 7th; Cedar Rapids,
Towa, 7th, 19th; Hiram, Ohio, and Phillipsburg, Pa., 8th;
Webster, Dak., 10th, 11th, 12th, 15th, 18th, 23d, 29th, 30th, 31st ;
Wakefleld, Kans., 10th, 30th, 31st; Fort Wayne, Ind., 11th,
16th, 23d; Kitty Hawk, N. C., and Saint Vincent, Minn.,
13th; Fort Meade, Dak., 13th, 18th, 20th; North Truro, Mass.,
13th, 21st, 24th; Somerset, Mass., 14th; Liberty Hill, La.,
15th; North Platte, Nebr., 15th, 16th; Palestine, Tex., 15th,
18th, 20th; Hay Springs, Nebr., 16th, 17th; Poplar River,
Mont., 18th; Fort Sill, Ind. T., 19th; Astoria, Oregon, 22d;
Bird’s Nest, Virginia, 24th, 25th; Frisco, Utah, 30th ; Moor-
head, Minn., 31st.

Geese flying southward.—Fort Bidwell, Cal., 3d, 14th; Mem-
* phis, Tenn., 6th; Tatoosh, Island, Wash., 10th.

Geese flying eastward.—W auseon, Ohio, 10th.

Geese flying westward.—Wauseon, Ohio, 21st.

Ducks flying northward.—Kitty Hawk, N. C., 6th, 7th, 31st;
Charleston, Ill., 6th; Duke, Fla., 7th, 11th; Oswego, N. Y.,
9th; Bancroft, Iowa, 10th; Tatoosh Isiand, ‘Wash., 13th, 16th,

25th, 27th; Poplar River, Mont., 15th, 16th; Cedar Rapids,
Iowa, 19th; Wakefield, Kuns., 30th. :
. Cranes flying northward.—Elk Falls, Kans., 20th.
Cranes flying eastward.—Wauseon, Ohio, 7th, 16th.
POLAR BANDS.
Polar bands were reported from the following stations:
Prescott, Ariz., 18th; Keeler, Cal., 11th, 31st; Montrose,
Colo., 31st; North Colebrook, Conn., 31st; - Jacksonville, Fla.,
15th; Archer, Fla., 31st; Riley, Ill., 3d; 8th; Pekin, Ill., 24th;
Salina, Kans., 7th, 8th, 30th; Gardiner, Me., 2d, 4th, 14th;
Central College, Mo., 15th ; Moorestown, N. J.,9th; Wauseon,
Obio, 1st, 3d, 4th, 28th, 31st; Tiffin, Ohio, 25th ; Dale Enter-
prise, Va., 26th; Variety Mills, Va., 30th; Prairie du Chien,
Wis., 4th, 19th.
SAND STORMS.
Fort McDowell, Ariz., 22d; Fort Grant, Ariz., 20th, 22d;
Yuma, Ariz., 21st, 22d; Rio Grande City, Tex., 5th.

WATER-SPOUT.

Captain Dakin, of the s. s. ‘‘Austria,” reports having ob-
served one large and several small water-spouts on March 11th,
in N. 36° 44/, W, 71° 30/, during terrific hail squalls.

SUN SPOTS.

Mr. H. D). Gowey, of Norfh Lewisburg, Champaign Co., Oilio,
reports having observed sun spots on the 22d and 31st.

VERIFICATIONS.

: INDICATIONS.

- The predictions for March, 1887, were made by 2d Lieutenant
Frank Greene, Signal Corps, U. 8. Army, Assistant; they were
verified by 1st Lientenant Thomas M. Woodruff, 5th Infantry,
Actiug Signal Officer and Assistant.

The detailed comparison of the tri-daily indications for
- March, 1887, with the telegraphic reports of the twenty-four
hours for wi]ich the indications were prepared, shows the
general average percentage of verifications to be 74.36. The
percentages for the different elements are: Weather, 76.59;
wind, 72.53; temperature, 72.01. By states, etc., the per-
centages are: For Maine, 72.80; New Hampshire, 74.36; Ver-
mont, 75.35 ; Massachusetts, 74.86; Rhode Island, 75.08; Con-
necticnt, 77.93; eastern New York, 77.02; western New York,
73.01; eastern Pennsylvania, 75.73; western Pennsylvania,
69.92; New Jersey, 76.27; Delaware, 74.70; Maryland, 74.53;
District of Columbia, 72.39; Virginia, 74.06; North Carolina,
78.98; South Carolina, 77.47; Georgia, 77.31; eastern Florida,
74.38; western Florida, 76.10; Alabama, 75.59; Mississippi,
75.73; Louisiana, 76.34; Texas, 74.76; Arkansas, 77.45; Ten-
nessee, 72.37; Kentucky, 74.38; Ohio, 74.81; West Virginia,
72.45; Indiana, 76.45; Illinois, 75.21; eastern Michigan, 74.44;
western Michigan, 69.85; Wisconsin, 74.54 ; Minnesota, 68.47;
Towa, 72.77; Kansas, 75.71; Nebraska, 71.74; Missouri, 72.12;
Colorado, 76.85; eastern Dakota, 63.95.

There were six omissions to predict, out of 11,067, or 0.05
per cent. Of the 11,061 predictions that have been made, nine
hundred and seventy-eight, or 8.84 per cent., are considered
to have entirely failed; five hundred and eighty-two, or 5.26
per cent., were one-fourth verified; 2,144, or 19.38 per cent.,
were one-half verified; 1,647, or 14.89 per cent., were three-
fourths verified; 5,710, or 51.62 per cent., were fully verified,
80 far as can be ascertained from the tri-daily reports.

Below are given for the Pacific coast the percentages of
indications verified for February, 1887; this data was received
too late for publication in the REVIEW of that date. The pre-
dictions were made by 2d Lieutenant J. E. Maxfield, Signal
Corps, U. 8. Army, Assistant; they were verified by 1st Lieu-
tenant Robert Craig, 4th Artillery, Acting Signal Officer and
Assistant. The percentages for the different districts are:
Washington Territory, 64.89; Oregon, 64.84; northern Cali-
fornia, 74.81; southern California, 82.21.

CAUTIONARY SIGNALS.

Of the total number of signals ordered during March, 1887
it was practical to determine the verifications of one hundred
and seventy-three; of these, one hundred and forty-seven, or
84.97 per cent., were fully verified both as to direction and ve-
locity. Number of signals ordered for on-shore winds, two,
both of which were verified. Number of signals ordered for
northeast winds, nine, all of which were fully verified both as
to direction and velocity Number of signals ordered for north-
west winds, séventy; fully verified both as to direction and
velocity, fifty-two, or 74.29 per cent; verified as to velocity
only, one, or 1.43 per cent. Number of signals ordered for
winds without regard to direction, ninety-two; verified,eighty-
four, or 91.30 per cent. Number of signals ordered late, <. ¢.,
after the verifying velocity had begun, six, or 3.47 per cent.

In addition to the above, three hundred and seventy-nine sig-
nals were ordered at display stations, the verifications of which
it was impracticable to determine.

In twenty-one instances winds were reported which would
have justified the display of cautionary signals, but for which no
signals were ordered, and in seven instances winds which would
have justified the display of on-shore signals, but for which
no signals were ordered. )

COLD-WAVE SIGNALS.

Total number of cold-wave signals ordered, the verifications
of which were determined, one hundred and thirty-three ; veri-
fied, one hundred and seven, or 80.45 per cent. Thirty signals
were ordered, the verifications of which it was impracticable to.
determine.

In addition to the above, in two hundred and eighty-seven in-
stances, the signals ordered from this office were repeated by
the observers at the regular stations to towns in their vicinity.
The verifications of these it was impracticable to determine.

LOCAYL VERIFICATIONS.

The following is from the March, 1887, report of the ¢ Minne-
sota Weather Service:” -

Verifications of weather signals for Minnesota were 74 per cent. for weather
and 70 per cent. for temperature ; for eastern Dakota, 90 per cent. for weather
and 81 per cent. for temperature ; for northern Iowa, 76 per cent. for weather
and 82 per cent. for temperature.
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"~ The following is from the March, 1887, report of the “Ten-
lessee Weather Service :” :

fo TII‘IIe percentage of verifications of weather and temperature predictions were:
r

ville, weather 85.2 per cent., temperature 66.6 per cent.

ashville, weather 100 per cent., temperature 87.1 per cent.; for Clarks- [ ture, 87 for weather. At

The following is from the ¢ Bulletin of the New England
Meteorological Society ’’ for March, 1887:

Verification of weather signals at New Haven was 92 per cent. for tempera-
ashua the 1 a. m. predictions had a local verifica-
tion of 71 per cent. and the 10 a. m. predictions of 54.8 per cent.

.

STATE WEATHER SERVICES.

The following is an extract from the March, 1887, report
of the “ Alabama Weather Service,” P. H. Mell, jr., of the
Agricultural and Mechanical College, Auburn, director:

The very small precipitation has made the month remarkable. The average

8mount of'v rain was 5.36 inches below the normal. Even at those stations

Where records have been kept for a number of years such a small precipitation
28 not been given in any previous March. Slight falls of snow were reported
Y 8everal observers, too meagre, however, to measure.

he temperature was 4°.4 below the normal for March, and colder by 2°.2

than the average for February of this year. Frosts were frequent throughout

the month, and considerable damage was done to fruit and early vegetables.
1 the northern portion of the state the fruit is reported as entirely destroyed.

e sudden changes in temperature were very serious drawbacks to market

8ardening, and large losses have been sustained.
3 : Summary.

Mean temperature, 54°.6; highest temperature, 80°.0, at Eufaula and New-
"°ﬂé on the 6th, and at Livingston on the 4th; lowest temperature, 19° at
Ga sden, on the 19th; range of temperature, 61°; greatest monthly range of
FmPerature, 59°, at Gadsden; least monthly range of temperature, 40%, at
25}’ette; mean daily range, 18°; greatest daily range, 46°, at Gadsden, on the

diUle‘ust daily range of temperature, 0°, on the 17th, at Greensborough, and
8t Union Springs on the 13th,

Mean depth of rainfall, 1.97 inches; mean daily rainfall, 0.064 inch; great-
st dei}th of monthly rainfzall, 4.07 inches, at I'uscumbia; least depth of inonthly
Tainfall, 0,07 inch, at Troy. .

verage number of days on which rain fell, 4; average number of cloudy
a 5; 6; average number of fair days, 10; average number of clear days, 1.

armest days, 4th, 6th, 13th, and 26th; coldest day, 29th.

revailing direction of wind, northwest.

The following is an extract from the March, 1887, report
of the “Arkansas Weather Service,” Mr. George R. Brown,
of Little Rock, director:

R Hail storms were reported from Searcy and Fayetteville on the 26th ; Little
tock, Palarm, and Monticello the.27th ; and Palarm 80th. Snows, at Fayette-
ville, Eureka Springs, and Conway the 28th.
eavy rains at Conway G6th and Searcy 26th. The heaviest rain and most
general of the month was on the 6th. Reports from nearly all portions of the
8tate, and the stations at Cairo, Ill., Memphis, Tenn., and Shreveport, La.,
880w the average for that day to be from one to three inches. . .
tle 270 cool waves passed over the state, on the 8d and and 18th, doing but lit-
the damage, and in most places not cold enough for a frost. The cold wave of
€ 27th, 28th, and 29th was more severe and did great damage to fruits and
garly vegetables. At Judsonia the temperature was 10° below freezing on the
9th, and ice & quarter of an inch thick. : .
1 Tosts were reported from Russellville 2d, 22d, and 29th ; Palarm, Cairo,
-s Shreveport, La., 22d; and generally on the 28d 28th, and 20th, with ice
at Inost places even as far south as Helena and Monticello, . .
¢ The bighest observed temperature was 88°.0 at Fayetteville University, and
@ lowest 24°,0 at same place.
i The rainfall throughout the state has been from one-half to one and & half
Oches less than nsuzﬁ, while the mean temperature is from one to four degrees
Ove the average of March.
ReTI}e following extracts are from the March, 1887, ‘‘Monthly
M.Vlew of the Illinois Weather Service,” Col. Charles F.
ills, of Springfield, director:
Th? month of March was, all things considered, very dpleasant. There was
&0 abisence of the fierce storms of winter, high winds, and heavy drifting snows
8t tend to inake it, climatically, the least favored of the winter months. The
eterological conditions were reversed, in that the first Eart of the month was
:;_arm and spring-like, while the last few days were marked by the occurrence
the only severe cold-wave and heavy snowfall (the latter in the southern
Counties only). .
d “1ve areas of high pressure and seven of low pressure passed over the state
ourlng the month. C;)f the former, that of the 4th was the most marked, and
r the latter that of the 24th, neither being remarkable for extremes. The
a“ﬁe of pressure was greatest in the northern and least in the southern part
of the state,
empergture.—The temperature was normal for the month, being slightly
OW In the northern and central counties, and slightly above in the southern.
o e highest temperatures occurred on the 12th in the northern and central
Junties, and on the 1st and 2d in the southern counties..-

be]

+

The lowest temperature occurred on the 28th and 29th throughout the state,
rangjng from —7° in Jo Daviess county to 24° in Alexander county.

The mean daily range of temperature was about 2° above the March normal
for the past six years.

The mean temperature of the month for the state, 37°.6, was exactly the
March normal for tne past thirteen years. March, 1877, with a mean temper-
ature of 81°.5, being tge coldest, and March, 1880, with & mean temperature
of 48°.0, being the warmest on record. The mean temperature of the north-
ern counties was 81°.8; of the central, 88°.1, and the southern, 43°.6. .

The lowest monthly mean temperature reported was 23°.6, from Lake Forest,
Lake Co., and the highest, 47°.9, from Cairo, Alexander Co., making a ran
of 24°.8 from the extreme northern to the extreme southern portion of the
state, or a rise of about 1°in the mean temperature for every sixteen miles
traversed going south. .

Precipitation (inches).—General precipitation fell on six days, the amount
deposited being very light in the northern counties, nearly an inch below the
normal in the central, and about the average in the southern. Excessive rain-
fall (over four inches) was reported from Marion and Clay counties on the 5th.
A heavy snowfall was reported from the same section on the 80th.

The average precipitation for the state for the month, 2.27, was 0.39 below
the March normal for the past ten years. March, 1882, 4.47, being the greatest,
and March, 1885, 0.51, the least monthly precipitation on record. The aver-
age for the northern counties, 1.02, was 1.21 below; for the central counties, 1.70,
was 0.87 below, and for the southern counties, 4.19, was 1.02 above the March
normal for the past ten years.

The average snowfall for the state for the month was 6.1, exactly the March
normal for tﬁxe past four years; for the northern counties, 6.2; central, 4.8,
and southern, 7.4. The greatest monthly snowfall reported was 17.0, from Rich-
land county ; theleast, 1.0, from Pope county. A Eeavy snowfall, aggregating
12 inches, occurred in the south-central part of the state on the 80th (about
the same section that had the heavy rainfall on the 6-6th); the northern

boundary of this snow.storm reached Lo the central part of the state. But
little of this snow remained on the ground on a. m. of April 1st.
The prevailing direction of the wind was from the northwest. The maxi-

mum velocity was from forty Lo fifty miles per hour from the west on the 24th,
caused by the rapid movement of an area of low pressure moving northeast-
ward through the Saint Lawrence Valley.

The cold waves were few and none severe. That of the 28-29th covered
the entire section of country east of the Mississippi River.,

The following is an extract from the March, 1887, ¢ Bulletin
of the Colorado Meteorological Association,” Prof. F. H. Loud,
of Colorado Springs, director:

The March weather has been remarkably pleasant, being warm, and, to a
great degree, free from the wind.storms which prevailed in February. The
rainfall in most ‘sections was also light. At Denver, as will be seen by the
annexed table, the five lowest March rainfalls on record (including that of the

resent year) differ but slightly from one another, while the mean temperature
]f?or lns}. arch is but one-tenth of a degree below the highest which is recorded,
that of 1879, j

Table of temperature andA/)recipitagion at Denver and Colorado Springs for
arch during sixieen years. :
Colorado " Colorado
Denver. Springs. Denver, Springs
Y g. 'g g: g Y g g' g é
ear. S g = oar. = k-]
Pl 2| ¢ |2 Pl 2| F| 2
2 & & = 1S & 4 a-
| E| 5| ¢ AR RE:
3] [ [ [ [ [ ] (]
° Inches o Inches. ° Insches.| © Inches.
36.3 .70 | 35.4 [ 1.1S 34.2| o, .
44.0| 0.22| 41.9| o.19 37.6 1 0.87 |uuees
36.31 0,491 34.5| O.50 43.2 | ©0.30
33.3| 0.39 | 30.4 | I1.12 43.8 | o,2r
34.% I. 33.5 | 0.13 3g.o 0.93
42. 1.40 lua 33.5 ) 0.97
42.5 1.82 J 33.5] 2.36
4b.0| 1.00| 44.2 0.73 || 1887 J 45.9} o0.33

The following. is an extract from the March, 1887, re-
port of the ¢ Indiana Weather Service,” Prof. H. A. Huston,
of Purdue University, Lafayette, director:
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The mean temperature was about normal over the greater part of the state,
the greatest departure being 3°.9 below at Logansport. The warmecst day was
the 2d, and the coldest the 29th. The highest temperature was 78° at Marengo,
and the lowest 8° at Angola.

Precipitation was mostly below the normal, except at Worthington where it
was.1.36 inches above, and at Sunman where it was 1.18 inches above.
very heavy snow storm occurred in the southern portion of the state on the
30th and 31st, fourteen inches beinﬁ reported from some stations. Thunder-
storms were reported on the 6th, 9th, and 27th.

The observer at Princeton, Gibson Co., reports that on the morning of the

. 6th, after a heavy rainfall the previous night, the ground was thickly covered
with yellow dust resembling sulphur. The quantity was so great that in some
places it had gathered in drifts like snow. This dust extended over the entire
county, and was believed to be the pollen of the southern pines which had
been caught up and carried along by the wind. The observer at Angola re-
ports that, owing to the lack of snow, the wheat crop in his neighborhood is
considerably injured by the frost.

The following is an extract from the report of the Michigan
State Board of Agriculture for March, 1887. The state weather
service is in charge of N. B. Conger, Sergeant, Signal Corps:

Temperature.—The mean temperature for the state for March, 27°.6, is the
same as the mean obtained from a series of readings extending from five years
at Mackinaw City to nineteen years at the Agricultural College.

The mean temperature for the central counties, as obtained from the mean
temperature for this month at Port Huron, Agricultural College, and Grand
Haven, is 80°.1. :

The absolute range of temperature for the state is 78%.5. The maximum
temperature, 64°, at Cassopolis, and the minimum temperature, —14°.5, at
Grayling. The greatest range of temperature at any station was 67°, at Gray-
ling, and the least range was 41°.4, at Saginaw City.

ﬁrof. R. C. Kedzie, of the Agricultural College, who has a continuous record
for the last twenty-four years, furnishes the olfowing means, obtained from
observations made at the college: Mean temperature, 31°.46; mean barometer,

* 28.933; mean rainfall, 2.63 inches. As these observations extend over nearly
a quarter of a century they are reliable for the mean of central Michigan.
ecipitation.—The precipitation has been below the normal about 0.96
inch in the state. The maximum rainfall, 3.00 inches, at Port Huron, and
the minimum rainfall, 0.22 inch, at Mackinaw City. The central part of the
state received the highest average precepitation, while the northern and south-
ern portions are below the normal from 1.00 to 1.12 inches. The average
num%er of rainy days is but 7.3.  On the 5th instant rain fell, which continued
until the morning of the 6th, and melted what snow there was on the ground,
leaving it bare throughout the central and southern portions of the state.
Snow %ell on the 13th, but melted a8 rapidly as it fell.

The snow that fell on the 21st and 22d, lay in some portions two inches deep
on the level,

The snow of the 24th, which began in the afternoon, was remarkable for the
size of the flakes, which in several instances were carefully measured and found
to be two and a half inches long by one and three-fourths inches wide. These
heavy flakes fell for fully thirty minutes, when they became smaller. . The snow
storm of the 27th left a covering of snow on the ground of from 2 to 4 inches.

The total snowfall in the state ranges from 2.0 inches to 11.6 inches. The
precipitation along the peach belt of west Michigan has been light

The growth of the weather signal stations has been very gratifying, as sixty
stations have been establiched since January 1st.

Three cold-wave signals were ordered during the month, and were all justi-
fied by the anticipated fall of 16° to 26°. The signals were ordered from
twelve to thirty-six hours in advance of the wave.

The following extracts are from the March, 1887, report of the
“ New England Meteorological Society,” Prof. Wm. H. Niles, of
the Institute of Technology, Boston, Massachusetts, president:

Reports for the month were received from one hundred and forty-four ob-
servers. :

The average precipitation for the month for thirty-two stations was some-
what in excess of normal; the excess was most distinct in Massachusetts, where
thirteen stations averaFe 1.11 inches above their normal, while eight stations
in southern New England had an average deﬁcienc\y of 0.23 inch. During,
and at the end of, the mouth the snow in northern New England was excep-
tionally deep. The mean temperature for the month at twenty-five stations
averaged 2°.¢ below the normaY. :

The weather of the month was controlled by seven cyclonic storms; four of
these, on the 2d, 7th, 26th, and 28th, passed down the Saint Lawrence Valley;
two came from the south, passing along our coast on the 10th and 22d; one
apparently crosred from the Lakes over northern New England and lingered
nearly a week off-shore, from the 14th to 20th, the anti-cyclones preceding and
following it pasging by on the 12-18th and 21st.

March opened with clear, quiet, cold weather, under an anti-cyclone, givin
a low morning minimum that was at many stations the lowest of the mont
(6° to 16° in the south, 0° to 24° in the north); but in the afternoon clouds ap-
peared in advance of a weak cyclonic storm that passed over Canada on the
2d, giving us higher temperature, halos, and some cloudiness, but very little
precipitation. The weather then remained fair up to the 5th, when a strong
anti-cyclone (30.8 inches) gave a second low morning minimum, the lowest of
the month for nearly all stations that bad not already had their lowest temper-

ature on the Ist (6° to 15° in the south, —10° to 88° in the north). In the
White Mountain region a strong inversion of temperature accompanied this
rapid nocturnal cooling, as appears from the fo]lom’nilist of noon maxima
on the 4th and morning minima on the 6th; the Gorham record is from a
Draper thermograph:

Max.| Min. | Fall, Max.| Min, | Fall.

° o ° ° ° [
Mount Washington . 1| —1§ 16 || Berlin Mills... 38 | —29 67
Biratford...... 38 | —21 59 || Gorham .. 30 | —1§ 45
West Milan .. 38 l —33 71 || 8helburne.. 36 [ —23 59

As this anti-cyclone moved off the coast, and while the next succeeding
cyclonic centre was still in the far northwest, there was a rapid fall of pressure
to about thirty inches, causing a heavy and unexpected snow storm, beginning
with easterly winds about 18%. to 20h. on the 6th and continuing over night
till morning or about noon of the 6th, and yielding when melted one to two
inches of water; in the south the snow generally changed to rain on the.morn-
ing of the 6th. ~ During the snow storm the temperature stood at most stations
between 16° and 30°, rising to between 20° and 40°, with small diurnal varia-
tions during the cloudy 7th; but as the cyclonic centre passed .eastward over
Canada and the pressure began to rise about midnight of thé 7th the tem-
perature fell, preparatory to marked diurnal variation under the clear anti-
cyclone of the 8th and 9th; the noon maximum of the 8th and the morning
minimum of the 9th differed by more than forty degrees at many of the north-

ern interior stations.
* *

* * * * *

The Hampshire Natural History Society has established a number of ther-
mometer stations in Northampton, Mass., at points sbout a quarter of a mile
apart, and all within a mile o?the post-office; the following abstract from the
records for March is furnished by the secretary of the society, Mr. W. R. Jones:-

§ Maximum tem- | Minimum tem-
© perature. perature. ’ a
3
2 — . g
8tation. b4 R | S g
o 8 3 Led
Bl iz g3z |3
| gJEi 8181388
< E | < | A a4 | « a =
Feet.| ol o o ! o o
Paradise Roud 182 | 38.0 ) 52 I 21 | 19, l 7 1| 28.7
Green Street .. 150 | 39.3 52 13,20 | 20 o 5| 30.0
Maple Btree 125 3%.9 49 14,19 | 19.1 \ -2 5! 29.0
Round Hill..... 285 | 35.8 P21 | 2202 7 5 2g.o
Holyoks SLreot ..occcccicrecerniierinnniicencnennee 135 | 37.4 47 21 xg.x ‘ 2 5] 28,2
NOFth SLreet ...cceeeeroecrerressraseensaressacerens 125 | 35.7 47 2t | 18.2) —2 5 zg.o
Munroe Street .. 140 | 39.1 48 19 | 18.4 | —3 5| 28,8
North Prospect 8 195 | 37.7 50 21 1 20.4 2 5| 29.0
Prospect Street ..... 182 | 39.5 51 ] 25 | 21.0 | 3 51 30.2

The following is an extract from the March, 1887, report
of the ¢ Minnesota Weather Service,”” Prof. Wm. W, Payne,
Carleton College, Northfield, director:

The month was characterized by a deficiency in precipitation, a temperature
slightly below the normal, and twenty-two days on which the weatﬁer was.
either fair or clear. . .
Temperature.—The mean was 25°.5, which is 1°.8 below that of the corres-
ponding month of 1886 and 1°.3 above that of 1885. Cold waves passed over
the state on the 3d and 4th, and 24th and 25th; during the prevalence of the
former the minimum temperature of the month occurred. Some of the lowest
were Saint Vincent, ——27°.0 ; Grand Forks, —22° ; and Moorhead, —19°.2. The
mild weather, which generaliy prevailed fromthe 6th to the 28d, caused the gnow
to rapidly disappear. The maximum temperature for the month was 656°.9, and
occurred at La Crosse on the 12th ; the next highest was 61° at Winona on the
same day. The temperature was 8° below the average of seventeen years in the
northeastern portion of the state, and 1° below in the southeastern portion,
while in the northwestern portion it was 2° above the average of fourteen
years. North of latitude 456° 80/, the temperature was 2° below that of the
corresponding month of last year, while to the south ig was not.quite 1° below.
The monthly range of temperature for the state was 92°.9, which is exception-
ally great; this is 14° above the range of 1886, and 20° above that of 1885.
The greatest ranges reported were 7§° at Grand Forks, and 72° at Saint Vin-
cent; the least ranges were 53° at Spring Valleﬁ, and 63°.6 at Mankato.
Precipitation (in inckes;.—’l‘he average for the state was 0.84, which is con-
siderably below the normal, and 0.75 below that of the corresponding month
of 1886. The precipitation was mainly in the form of snow, and occurred
during the periods of the 6tk to 8th (inclusive), 19th and 20th, 22d to 24th,
29th and 30th. No station reported as much as an inch of precipitation, while
gome of the greatest amounts recorded were Duluth, 0.5656, Saint Vincent, 0.48,
S rir:lg Valley, 0.44, and Red Wing, 0.43; some of the smallest were Saint
oud, 0.14, Northfield, 0,18, Winona, 0.26, La Crosse and Moorhead, 0.26.
At La Crosse it was 1.82 below the averaie of fifteen years; Saint Paui, 1.11
below that of seventeen years; and Duluth 0.95 below that of seventeen years.
The greatest amount of snow reported as having fallen was five inches at SY ring
Valley and Rochester. At the close of the month snow had generally disap-

peared, except in locdlities where there were severe drifts.
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. The following is from the March, 1887, report of the  Mis-
S1ssippi Weather Service,’”” Prof. R. B. Fulton, of the Univer-
8ity of Mississippi, Oxford, director:

Summary.

Mean temperature, 58°; highest temperature, 87°, on the 12th, at Green-
ville ; lowest temperature, 28°, on the 30th, at Lamar and Palo Alto; monthly
Tange: 59°, Mean monthly rainfall, 2.90 inches ; greatest monthly rainfall,

-86 inches, at Batesville; least monthly rainfall, 1.02 inches, at Waynes-
orough ; average number of days rain fell, 6.

Frost occurre generally throughout the state, except in the extreme south-
era portion on the following dates: 1st 17th, 18th, 19th, 21st, 22d, 23d, 25th,
29th, 30th, 31st.

Hail occurred at Biloxi, 20th; Edwards, 27th; Jackson, 27th; Oxford, 30th.

Extracts from reports of observers.
1 Jackson, March 26 : at 5.30 p. m. & dark cloud arose in the northwest, fol-
Owed by considerable wind, railn, and very heavy hail. No damage done to
Crops or fruit. The thermometer fell in two hours from 78° to 48°.
1 rtonish Plantation: This month has been an unexcoptional gne—no vio-
€nt atorms and but very little rain.

The following is from the March, 1887, report of the ¢ Mis-
Souri Weather Service,” Prof. Francis E. Nipber, of Washing-
ton University, Saint Louis, director:

March, 1887, has had a mean temperature of 46°.1, which is 2°.4 above the
Dormal at the central station. The highest temperature recorded was 78°.7 on
the 1st, and the lowest was 26° on the 29th, both being common temperatures

or March., The temperature fell to, or below 32° on six days during the
Wonth, The rainfall and melted snow was 3.87 inches, which is very near

e average, 8.74. Nearly two and one-half inches of this fell in about eighteen

ours on the 5th. Snow fell on four days, viz., on the 21st, 28th, 29th, and
?»Oth, that on the 30th being rather heavy, between three and four inches.

Ing on that day.

. The lowest temperatures reported from the state are: 14°, at Ironton, Kirks-
ville, and Louisiana; 16°.2, at Fayette; 18° at Miami and Sedalia; and 19°,
?‘ oustonia. The ixighest temperatures were: 85° at Pro Tem; 80° at Co-
Umbia, Sedalia, Steelville, and Troy ; and 79°, at Oregon.

The following is from the March, 1887, report of the ¢ Ne-

raska Weather Service,” Prof. Goodwin D. Swezey, of Doane
Oollege, Crete, diregtor:

d The most marked feature of the weather for the month has been the great
eficiency in snow which, with the corresponding deficiency for the two pre-

ceding months, has rendered the early germination of crops impossible,

although the early arrival of warm weather has permitted prompt beginning of

Spring’s work, so that farm work is well advanced.

0.aq cC itation.—The average precipitation for southeastern Nebraska is only

tl;% Inch against an average of 1.11; tho average for the entire state is 0.47;

e largest precipitation is, this month, in the extreme west, which is the only

art of the state having over one inch. A small ares in the southeast corner

A3 over one-half an inch, while an area in the east-central portion of the state
: 0g the Platte has scarcely any, and one station near the centre of this area
€ports abgolutely no appreciable precipitation. All this is in striking contrast
With the unprecedented snowfall of last March.

. emperature.—There has been nothing marked in the temperature of the

Donth, The meanis 1°.2above the normal; the noon temperature is 1°.8 above

€ Bverage of past Marches ; the extremes have been considerable, the range
eing from 80° to —5°.5, the nsusl range being from about 70° to 6°.
Comparison of past Marches.

The table shows the mean temperature, the noon temperature, and the num-

b

; ©y are found by averaging the numbers reported at the different stations. It

st:° shows the highest temperature and the lowest recorded anywhere in the
te by standard self-registering thermometers :

| Mean Noon Highest Lowest

March, | tempera- | tempern- | Below 3:°.! tempera- | tempera-
. ture. ture, : ture, ture.

o o Days. ) )

46.8 57.8  [eernniinisnnies I 80.0 22,

40.6 53.1 86.0 1.0

34.8 46.6 R T PO s seenisens

9.2 37.5 0.0 51,0 4.0

40.2 49.2 0.0 , 77.3 4.5

33.6 42.2 o.1 | 71.0 3.0

34.8 o 43.1 1.4 73.0 — 4.7

35.7 45.8 0.0 70.2 7.0

31.7 39.1 1.6 73.0 —35.0

37.7 47.9 0.0 79.8 — 5.5

Ofrfllxm following is an extract from the March, 1887, report

of the “New Jersey Weather Service,” Prof. George H. Oook,
© Agricultural College, New Brunswick, director :
blustarqh came in ¢0 us mild mannered, and without & hint as to its boisterous
énowenngs that greeted us farther on, and left us at the end of the month with
W on the ground to an average depth of one inch.

or of days below 32° for the past ten Marches in southéastern Nebraska;

Five storm-centres were traced across the country on the Signal Service
maps and several disturbances affected our weather conditions, whose .centres
hassed along the Gulf stream in their usual northeasterly course and are not
mcluded in the above number. Suffice it to say that the stormm movements
wore rapid and high winds followed, aud that after the 10th of the month they
were effective in drying up the roads and clearing away the fog, and traveling
in the state became more agreeable. .

The temperature for March was lower than the average March temperature
for sixteen years, but still. higher than the remarkably cold March of 1885, -
when the meanat New Brunswick was 20°.8. The mean monthly temperature
for the state, as given below at cleven stations—Atlantic City, Dover, Lawmbert-
ville, Moorestown, New Brunswick, New York City, Paterson, Philadelphia,
Princeton, Somerville, and South Orange—when compared with the normals
determined for those stations, shows an average deficiency of 8°.8. The excess
of heat received in February has thus been lost in March ; and, strange as it
may seem, it was just 8°.3. .

rosts were quite frequent in March, and in many places exposed to the
s;)uthdit remained in the ground to a depth of three inches when the month
closed.

The t‘ollowing is from the March, 1887, report of the ¢¢ North
Carolina Weather Service,” Dr. Charles W. Dabney, jr., of
Raleigh, director: :

That popular and proverbial maxim relating to the month of March, ¢ Enter
as a lamnb, exit as a lion,’’ and vice versa, was practically illustrated in this
case. The month opened baliny and spring-like, with warm, genial sunshine,
high temperatures (the maximum at nearly all stations was noted on the 2d),
clear skies, and general absence of rain; peach trees began to bud and leaf,
fresh grass appeaved, and many early garden plants burst forth in blossom.
On the other hand, four of the final (f;ys were remarkable for strong winds,
boar frosts, heavy rains, snow, and sleet, with decidedly freezing weather at
all points. The temperatures were generally reduced to 10° and 15° below
freezing, and in the moutainous districts even 21° below freezing was recorded.
It was during this period (on the 30th) that most of the observers noted their
minimum for the month. The severity of this change and its general scope was,
unfortunately, largely destructive to plant life. The approaching frost was duly
announced by the United States Signal Service, and the cold-wave signal was
hoisted at Raleigh before 11 a. m. of the 28th, nineteen hours in advance of
the change. The temperature dropped 33°, wgrml cold, and equable tem-
peratures were about evenly divided; the daily varations were as follows:
normal on the 4th, 6th, 9th, 11th, 12th, 20th, 21st, 23d, 27th, and 28th;
abnormally high on the 1st, 2d, 3d, 7th, 8th, 10th 13th, 24th, 25th, and 26th;
abnormally low on the 5th, 14th to 19th, 22d, 29th, 30th, and 81st.

The heavy and continuous rains in conuection with the abnormally high
temperatures during the first part of the month were favorable conditions
under which vegetation obtained an early start. The average monthly rain-
fall, 8.15 inches, as compared with the official records at eleven stations of the
Signal Service within and adjacent to the state, shows a deficiency of 2.85
inches.

The following is an extract from the March
of the ¢ Ohio Meteorological Burean,” Prof. B.
the Ohio State University, Oolumbus, president:

The weather for the month presented oo very marked departures from the
records for the same month in preceding years. The mean barometric press-
ure was 30,05 inches, agreeing with the average. The highest pressure, 80.68
inches, was recorded on the 4th, following the cold wave of the 8d. This is
our highest March record. -

The temperature for the month was unusually steady. The mean was, 86°.8,
with a range between the maximun of 75° on the 2d, and the minimum of £°.6
on the 29th. 7This range of 69°.5 is smaller by 7° than in any preceding March.
Cold waves occurred on the 8d and 28th. The above mean temperature is
2°.4 below the normal, but our five-year average for March is 1°.1 qower still.

The mean rainfall was 2.23 inches, .06 below the average, and 1.14 below
the normal. General rains occurred on the 5th, 6th, 9th, 21st, 22d, 27th, and
28th, the heaviest fall being recorded on the 5th and 6th.

The following is from the March, 1887, report of the ¢¢ Oregon
Weather Service,” in charge of B. 8. i’a-gue, Private, Signal
Corps, Roseburg:

Temperature.—The temperature has been above the normal throughout the
state. A warm wave spread over the state on the 22d; the highest tempera-
ture recorded was 81°, at Roseburg. 1In the northern part of the state the
coldest weather was from the 1st to 5th; in the southern part from the 17th to
21st. The lowest temperature was 28°, at Linkville, on the 18th.

Rainfall.—The rainfall has been above the average from the Calapooia
Mountain to the Columbia River, and below the average thence to the south-
ern boundary, From the 8d to 6th, heavy rain fell from Roseburg northward ;
from the 1st’ to 15th it was generally rainy throughout the state; from the
16th to the end of the month an occasional light rain fell,

Winds.—The winds were southerly along the Columbia and through the
Willamette Valley ; northwesterlf’ inthe Umpqua Valley ; and southerly in the
Rogue River Valiyey. Severe gales prevailed on the 11th along the coast and
interior valleys, and on the 28th in the vicinity of Portland.

The following is from the March, 1887, repart of the ¢ South

1887, report
. Thomas, of
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Carolina Weather Service,” Hon. A. P, Butler, Commissioner
of Agriculture for South Carolina, director :

The month has been cool and dry, with temperature and rainfall both below
the average. At Charleston the mean temperature was 54°.8, or 2°.4 below
the mean of the last sixteen years, and the total rainfall was only .50 inch, or
8.68 inches less than the average for the same period.

The mean temperature for the entire state was 51°.4, or 1°.2 lower than that
of the preceding month, The average rainfall was 1.85 inches, being 1.66
inches less than that for February.

The opening days of the month were warm and pleasant, but after the gen-
eral rains which occurred on the 8th and 9th cool west to northwest and north
winds set in and continued with more or less regularity until the 20th. After
that date the winds became variable and there was a gradual increase of tem-
perature until the 28th, when a sudden fall occurred and the northwest winds
again predominated. . .

As & whole the month was unfavorable for truck gardening and fruit growing
interei!]ts, the cool winds referred to having chilled the plants and stunted their

owth.
nghe heaviest rainfall of the month occurred throughout the state on the 8th
and 9th, and was accompanied by a marked decrease of temperature, these
conditions probably causing the formation of the area of low barometer which
appeared off the North Carolina coast on the 9th, and which moved slowly
northeastward along the coast until the 11th, when it reached Nova Scotia.
The northwest and west.winds which prevailed over our state until the 20th
were due to the presence of an extensive area of low barometer central over
the Atlantic Oceari and off the coasts of New England and Nova Scotia from
the 11th to the 20th. '

During the 21st an area of low barometer passed within the limits of our
state. This storm developed in Louisiane on the 20th and passed eastward
along the Gulf coast into southern Georgia; thence northeastward along the
South Carolina coast during the 21st. The storm increased in severity during
its northeasterly movement and caused violent winds on the middle Atlantic
and New England coasts. It was followed in this state by brisk west and north
winds and clear weather.

The temperature fell suddenly in our state during the night of the 28th, the
reports showing a decrease in temperature of 25° to 30° between 2 p. m. of
the 28th and the same hour on the 29th.

. The following telegram from the Chief Signal Officer of the Army, at Wash-
.. ington, D. C., was received at Columbia at 11.80 a. m. on the 28th:

: ““Wasnixeroy, D. C., March 28.
“ To Observer, Columbia, S. C.:

‘*‘Hoist cold-wave signal. The temperature will probably fall suddenly twenty
degrees by 7 a. m. Tuesday.

*(Signed) .

A few minutes later the following was received:

¢ WasuineToN, D. C., March 28.

GREELY."'

“ To Observer, Columbia, S. C.:
‘*Severe frosts are expected in the interior of South Carolina, Georgia, and
Alabama on the morning of the 28th.
‘¢(Signed) GREELY."

" This information was immediately distributed, through the co-operation of
the railroads and by special telegrams, throughout the state, so that at 1 p. m.,
or several hours in advance of the cold wave, by energetic effort on the part
of those whose interests were liable to damage by frost, preparation could have
been made to protect plants, gardens, etc. An examination of the reports

from display stations shows that this warning was of great benefit to many
people, and that such preparations were made, and with successful results,
many gardens of early vegetables having been saved from injury.

Summary.

Mean temperature, 51°.4; highest temperature, 82° at Columbia and Spar-
tanburg, on the 2d; lowest temperature, 23° at Spartanburg, on the 19th;
range of temperature, 59°; greatest daily range of temperature, 43°, at Flor-
ence, on the lst; Cheraw, on the 2d; and Spartanburg, on the 26th; least
daily range of temperature, 2°, at Newi)erry, on the 6th.

;\(ean aily rainfall, 1.85 inches; greatest monthly rainfall, 3.89. inches, at
Abbeville; Least monthly rainfall, 0.50 inches, at Charleston ; greatest dail
reinfall, 1.47 inches, at Bennettsvii]e, on the 8-9th; date of heaviest rainfal
throughout the state, 9th, Average number of rainy days, 7.

The following is an extract from the ¢‘Tennessee State
Board of Health Bulletin” for March, 1887, prepared under
the direction of J. D. Plunkett, M. D., President of the State
Board of Health. The weather report is prepared by H. C.
Bate, Director of the State Meteorological Service:

The mean temperature for March was 49°, slightly above the normal. The
highest temperature was 77°, recorded on the 1st and 26th, and was the lowest
maximum reported in the five years beginning with 1883. The lowest tem-
perature was 18° recorded on the 29th, and was the highest minimum reported
in the period above-named, the lowest being 5°, reported in 1885. The mean
daily range of temperature was very nearly normal,

T{w state was visited by three cold waves during the month, viz., on the
8—4th, 13-14th, and 27-28th; the predictions of which were all fully verified,
the temperature reaching even 6° to 16° below the predictions.

The mean rainfall was 8.79 inches, slightly below the normal, and nearly
two inches below the mean of the past five years in March. Of this smount
the eastern division received an average of nearly three and three-fourths inches;
the middle division nearly four inches, and the western division a little more
than three and a half inches. The greatest rainfall was 6.41 inches, reported
at Florence Station, and the least was 1.60 inches, reported at Fostoria.
The days of the greatest rainfall were the 4th, 6th, 7th, 9th, and 27th; of
these, the greatest fall occurred on the 6th, when an average of 1.11 inches
fell throughout the state. The greatest local daily rainfall occurred at Florence
Station on the 6tht, and measured 2.85 inches. But few of the rains were gen-
eral. Those on the 14th, 17th, 18th, 21st, and 28th were reported with snow;
most of them were light and partial. The 1st, 2d, 10th, 11th, 12th, 13th, 15th,
24th, 26th, and 26th were rcported without rain. Snow fell in various parts
of the state on the 14th, 17th, 18th, 21st, and 28th; most of these falls were very
light; the greatest depth reported was at Fostoria, 2 inches.

Summary.

Mean temperature, 49°.0; range of temperature, 59°; mean monthly range
of temperature, 49°.5; greatest monthly range of temperature, 66°, at Greene-
ville and Hohenwald; least monthly range of temperature, 42°, at Covington;
mean daily range of temperature, 16°.8; greatest daily range of temperature,
42°, on the 1st, at Grief, and on the 12th, at Hohenwa{d; least daily range, 1°
on the 4th, at Riddleton, and on the 20th, at Trenton; mean of meximum
temperatures, 74°.0; mean of minimum temperatures, 24°.5.

Average number of clear days, 13.4; average number of fair days, 6.7; aver-
age number of cloudy days, 10.9; average number of days on which rain or
snow fell, 9.4,

Warmest day, 26th; coldest day, 29th.

Prevailing direction of wind, northwest.

METEOROLOGICAL NOTES.

AVERAGE STORM TRACKS FOR THE MONTH OF MARCH.
[By 2d Lieut. FrRaANK GREENE, Bignal Corps, U. 8. Army, Assistant.]

In the construction of chart number vii, showing the average storm tracks
for the month of March, ninety-nine storm tracks have been considered, the
storms occurring in the years from 1878 to 18856. Only those storms were con-
sidered whose paths clearly laid within the limits of observation in the United
States. Many tracks that only skirted the northern boundary of the United
States were not considered, because, owing to the sparsity of stations of ob-
servation in the British Provinces, the exact location of the storm-centre was
not clearly defined.

Upon examination it is found that these storm-centres pursued, in a general
‘way, paths of such similarity that they may be said to be divided info four
classes, the path of each class heing distinct and different from the others, and
readily discerned. :

These Baths, as shown on the chart, are desiﬁnated by the letters 44, BB,
C C, D D, with secondary paths, 4 aa’, B bb’, C cc’.

A A. These storms first appear near the northern boundary of the United
States, about the one hundre(})and tenth meridian west from Greenwich, and
move southeastward through Montana and Dakota, passing then eastward near
the latitude of Saint Paul, iﬁnn., thence crossing Lakes }fichi an and Huron,
move down the Saint Lawrence Valley, disappearing genera]%y off the Nova
Scotian coast. A smaller number, 4 aa’, after following the general direction
4 4, apgear to be deflected more to the sonth after passing Saint Paul, and
moving down over Lake Erie disappear to the east of Delaware Bay.

B B. These storms are first noticed in Montana about the one hundred and
seventh meridian west from Greenwich, and at once take a moresoutherly course,
southeastward through Nebraska and northern Kansas, assing eastward near
Saint Louis, thence inclining gradually to the ngrthward, moving up the Qhio
Valley along the southern eg e of Lakes Erie and Ontario, and moving down
the Saint Lawrence Valley, disappearing near its- mouth. A smaller number
after first following the general course ﬁ B, continue in a direct east course
after passing Saint Louis, and pass to the eastward, disappearing near the
mouth of Delaware Bay.

C C.- These storms are first noticed in northwestern Texas between latitudes
82° and 86° N,, near the one hundredth meridian west, one portion moving in
a dirction a little north of east through Arkansas, Tennessee, and southern
Virginia, passing off into the Atlantic Ocean south of Norfolk, Va. A slightly
greater number, C cc’, take at once a courle in a nearly direct northeast line
through the Indian Territory, Missouri, Illinois, the lower part of eastern
Michigan, and following the Saint Lawrence Valley disappear in the Atlantic
Ocean near Newfoundland,

D D. These storms appesar to originate in the western part of the Gulf of
Mexico, in the vicinity OF Galveston, Tex., and in general move in a- direct
northeast course through Louisiana, Mississippi, northern Alabama, east Ten-
nessee, following thetrend of the Blue Ridge Mountains and skirting the southern
coastof New England, disappear in the Atlantic Oeean about the southern shores
of Nova Scotia, Ver rare{)y storms appearing in the Gulf of Mexico are ap-
parently pressed southward by the influence of an area of high barometric
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DPressure in the Mississippi and lower Missouri valleys, and move eastward
along the Gulf shores to the Atlantic Ocean, and following the Atlantic coast
closely move off into the Atlantic off the Nova Scotian coast; these are so few
n number as to occupy no place on the ehart.

he relative frequency of storms on the different paths in the month of
g‘;‘;ch is, A, 48.5 per cent.; B, 22.2 per cent.; C, 21.2 per cent.; D, 8.1 per
\ Of the forty-eight storms included in track 4, but five, or 10 per cent., fol-
Ifl)wed the path of 4 aa’, and these disappeared off the Atlantic coast between

orth Carolina and Connecticut; twenty-seven, or 57 per cent., disappeared
€ast of the Gulf of Saint Lawrence and north of Massachusetts, and sixteen,
or 83 ger cent., disappeared north and west of the Gulf of Saint Lawrence.

Of the twenty-two storms composing track B, nine, or 40 per cent., pursued
the track B bb’ ; eleven, or 60 ﬁer cent., disappeared east otp the Gulf of Saint

awrence and north of Massachusetts; one, or 4.6 per cent, disappeared west
of the Gulf of Saint Lawrence, and one erratic storm, after dipping as far south
83 the Gulf of Mexico, disappeared off the coast of South Carolina.

f the twenty-one storms composing track C, eleven, or 52.4 per cent pur-
Sued the track C C,.and disappeared east of the Gulf of Saint Lawrence and
north of Massachusetts, and nine, or 42.9 per cent., pursued the track C ce¢/
and disappeared east of the Atlantic coast and sout}] of Delaware; of these
Dine, two moved. eastward to the north coast of Florida; one other storm
moved eastward along the Gulf coast and afterwards moved up close along the

tlantic coast. : )

f the 8 storms composingthe track D), seven, or 87.5 per cent., disappeared
€ast of the Gulf of Saint Lawrence, and one, or 12.6 per cent., disappeared
west of that gulf.

Number of storms of each class which occurred in each year in the month of

March. :
!
Year.

Class, ; T Tl ol ol =l ol =1 | =%
< || o o | & CREKEE w3
F|E|8|5 5 5 \8]2|8)€\8 8|2
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PREDICTION OF FOG NEAR NEWFOUNDLAND.
[By Sergt. E. B. GaRrriorT, 8igual Corpe.]
fThe fog-banks which are encountered over, and in the vicinity of, the Banks
of Newfoundland constitute the most dreaded feature of trans-Atlantic travel,
;iIIOre particularly during the annual southward movement of the "Arctic ice-
loe‘s' It is the}-efore evident that investigations likely to 1gad to meteoro-
uglca.l facts which govern the formation of fog in that region would be of
Bugual interest to mariners.
. kn the pursuit of these investigations it is alloyvable todpresume that, with
lowledge of the conditions under which fog is formed, the possibility of
Oreseeing the development of those conditions would not be remote. The
a ;‘0118 cause of fog formation over the Banks ig the intermingling of warm
Nd cold air and water currents. As regards differences in temperature of
coe Water, considered alone, it is not shown that_ this is the element which
a tributes to the development of dense fog, and it therefore follows that the
T currents constitute the chief auxiliary cause of the more dense formations.
ai € ice-fields necessarily, and very appreciably, lower the tempcrature of the
T In their vicinity, and the amount of moisture precipitated in the form of
igilﬂ governed by .tbe diﬂ:erences in temperature of the air currents which
th rmingle on their margins. A natural sequence to the approval of this
€0ry would be the conclusion that the greater the differences in temperature
.OPposing air currents the greater the amount of fog precipitated at their
Eomt of contact. With this fact granted we have only to ascertain the causes
tg “’111]1011 masges of air exhibiting great ranges in temperature may be bx:opght
oge’t er. As has been stated the ice-fields contribute atmosphere exhibiting
side temperat'uyes; for the opiosmg warm 8aiIr currents it 18 necessary to con-
cun-r the position o{ the Banks with reference to the re]atlve ﬂpw of ocean
wa. ents and wmd:dlrecnons calculated to draw into this locality masses of
Strl;m alr. The principal source of warmth 1s found in the waters of the Gulf
tio am which flow from the southwestward and pass over the southern por-
2 and to the southward of the Great Banks.
than € 8tmosphere over this warm stream is necessarily more humid.and warm
thi fthm. which overlies the adjacent ocean or the neighboring land, and in
ammt?»ct. we have thq second cond_mon requisite to the precipitation qf_,fog
noos 8. It now remains to determine the general .meteorolo cal conditions
massmry to cause a cgntmued apd la.rge; intermingling of the fog en gndeymg
where% of air, In this connection it is necessary that the wind-directions
Btitute y the atmosphere is propelled must be consnd_ereq, as this' element con-
prob, elgl the apparent active agent by means of which it is thought that t}.le
H 0wa € occurrence and location 9f fog-banks may be foreseen. As ‘herem
of thn tBbe region of warm, moist air lies to the southward and southwestward
tionsg anks of Newfounfilapd, and, as will be rgadlly seen, ‘the wind-direc-
e in l;ecessarg to force this air upon the colder air over the ice-fields would
™ cluded within the southeast and southwest quadrants. As this reﬁlon
T&ces an area traversed by a greater portion of the storm-centres w ich

4

€

})ass eastward from the continent, and which advance, as a rule, over the Great
Lakes and along the Saint Lawrence Valley, it is not unreasonable to con-
clude that, with a knowledge of the laws which govern wind-directions in ad-
vance of and within storm-areas, the presence of dense fog over the Banks
could be determined with & considerable degree of accuracy.

Recent investigations by the Signal Service have verified the above con-
clusions with reference to the general conditions under which fog has been
encountered over the Banks during the past few months, and it is believed
that a further study of the subject will result in the possession of knowledge
which will prove of practical benefit to maritime interests.

The voluntary observer at Manatee, Fla., lat. 27° 27/, long.
82° 35/, reports: ‘

“Several farmers have informed me of queer streaks in which frost is appear-
ing. In one field, where tomatoes were planted, every Elant was killed, except-
inﬁ two rows in about the middle of the field. Another farmer noticed in &
field of beans that frost killed in spots, the whole field being apparently level.
Several others give about the same experience.”’ .

Very slight undulations in the surface of the ground would permit the coldest
air to settle in the lowest places. Variations in the conditions, quality, color,
or constitution of the soil would permit some parts of the field to radiate heat
and cool more rapidly than others ; variations in the conditions of the plants,
so that the sap of 'some are more easily frozen than others. A trough or gen-
eral slight incline of the field may cause a flow of air along a few rows of vege-
tables and save them from freezing. Special parts of the field that are wetter
than others will not suffer as much from frost as neighboring dry spots, because
the upward conduction of heat prevents the cooling to the freezing point.
When such peculiarities are noted by observers they will assist in_reaching a
solution if they will report in reference to both the frosted and unfrosted

laces: 51; as to the difference in elevation; (2) whether thesoil is light or

eavy; (8) whether the surface has been cultivated since rain has fallen; (4)
does either portion appear to be more moist than the other; (6) did adjacent
bushes or trees protect either portion from the wind, if any; (6) whether the
unfrosted parts were near trees ; (7) any other relative conditions noticed. [Edi-
tor Revigw. ]

Prof. Selin Lemstrém, the Finnish savant, well know for his
observations and studies of the aurora, has recently published
in Paris the results of his auroral research within the Arctic
circle. The following reviews of his work are given:

% % * The view that auroras are due to: positive currents of electricity
illuminating the air on their passage to the earS], has been solidly established
by M. Lemstrim’s results at Sodankyli, Finland. His ‘‘ discharging appara-
tus” served the precise purpose of Franklin's kite. The one experiment was
not more decisive than the other. Not only did luminous appearances ac-
company the setting-in of a current towards the earth from the network of in-
sulated wires spread over the summit of Mount Oratuntura, but the light evoked
was distinctly auroral, Examined with the spectroscope, it yielded the still
enigmatical * citron line’’ discovered by Angstrom in 1867. This is the in-
variable and chief constituent of auroral radiations. Besides one fitfully pres-
ent, detected by Zillner in the red, it is the only vivid line its spectrum,in-
cludes. Ten others, more or less dubiously enumerated, are faint, hazy, in-
determinate. M. Lemstrim says that there is a fair agreement between some
of them and the lines in the laboratory-spectrum of rarefied air.—Nature, vol.
85, p(}tqe 485b. . :

* * The aurora borealis is, we learn, an electrical phenomenon in a
form different to lightning, but still of an atmospheric nature. At a certain
distance from each pole is & belt or zone whence a continuous but varying
discharge of electricity into the atmosphere takes place; this is the aurora
borealis and australis. This theory is now accepted by all leading savanits as
the only opatural explanation of the phenomenon, and it has recently been
greatly strengthened by the removal of one important point against it, viz.,
that electricity could not be transmitted through a vacuum or chamber of
rarefied air, an agsumption by Prof. Edlund, the celebrated Swedish physicist.

Prof. Lemstrsm demonstrates that the aurora borealis has a double period-
icity of about eleven and fifty-six years, and that the terrestrial magnetic
storms follow the same laws, and that these, too, strange to say, coincide with
those regulating the sun spots.—ZLondon Electrical Review, vol. 20, page 274,

FROST-WARNING BIGNALS.

Superintendent of Telegraph Simpson, of the Chicago, Milwaukee, and Saint
Paul Railway, has issued a circular that the company, with a view of protect-
ing the interests of those enﬁaged in the culture of tobacco and cranberries,
have made arrangements with the United States Signal Service Department,
through Sergeant Rhode, the observer at-Milwaukee, to furnish frost warnings
to the company from May 1st to October 1st, in each year, for distribution to
stations in the cranberry and tobacco-growing regions. A frost signal, con-
sisting of a.black flag eight feet square, with a” white centre three feet square,
has been adopted, and it will be displayed from the top of a flag-pole, where it -
will be plainly visible from the surrounding country. The company assumes
the expense of sending these warnings by telegraph, and the parties interested
in the g_rowing of the crops are expected to furnish the flag and display it. *
* o The first warning will enable the cranberry growers to é)ood their
marshes, and the tobacco cultivators to build smudges around their fields to
keep the frost away. - The Saint Paul company is entitled to credit for trouble -
and expense in securing this favor for the people on its lines.—Evening Wis-
consin, April 20, 1887. \
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8 Orosse... .13/30.79 : 4:29.46 |24'1.33] 29.6!— 1.6l 85.9 12 37.0|— 1.0: 4! 21.7/66.929.3)12] 7.5 :77:.8 0.265— 1.42 6,469 nw, ! 35! nw, (13} 3| 916
avenport,. 615| 29.42 | 30.09 i4-.00( 30.61 | 41 20.46 (24/1.14' 34.3i— 0.8 70.0/12' 44.5| 9.1 2g| 26.9l60.9:32.1| 8r0.0l10(71. 0.77\— 1.49 6,3?3; uw 32[ uw. (24| 7| 6{r412?
er Moines., - 856| 29,18 | 30,10 '4-.06! 30.65 | 4| 20.47 (24l1.18; 35.714 0.7 72.4|11] 45.3| 9.8:2 | 27.1(62.6.36.8j11| 7.8/26(71.8 : l.%g;+ 0.45 6,158 n, 38 nw. 24| 7; 61213
Kubnque, 665| 20,37 | 3010 w.cuevid 30.67 | 4] 20.40 [24[2.27, 32.4i— 0.6 70.5/12) 41.1| 1.7.29' 24.2 68.8'31.&,12 5.8:27(75.2 !'1.80— 0.63! 3,277 se. | 20, nw. ‘24 7l 3lig|10
ceokuk.. 618 29.43 | 30,09 .4-.08, 30.58 i 4| 20.46 (24|r.12| 38.94 1.3| 72.0|12| 48.5| 18.7|28, 31.3:53.3'30.3 8I S.1/20{72.1 i 0.76!— 1.46| 7,015/ n. 36 nw. 24| B 7j3fft
snlro ...... 359. 29,69 | 30.06 i4-.02) 30.35 | 4| 29.68 |24/0.67, 47.9i+ 0.9 74.6124] 55.5| 24.3j29 40.4(50.4:29.0'27; 3.121/01.1 2,18 — 1.71] 7,045 n. 44' w. '24l1010{10/11
Priagflold . 644; 29.40 | 30.09 4-.06( 30.51 | 4| 29.55 .24/0.90, 40-71 1.0; 71.2! 1} 50.1] 18.0/28 31.2_;2.:33.: 2, 7.021:66.9 1.41/— 1.36! 7,504 nw. | 34’ nw. ,24 7| 6ir4:11
alnt Louis .. §71| 20.46 | 30,06 .4-.02 30-44] 4 20.50 i24:0.86 45.8(4~ 2.7, 79.1i 1; 55.2 zz.gizg 37.1{56.2(35.6(13| 5.7i30/60.0 + 3.54+ 0.67 7,176 u. 38l w.  la4f g 810’3
i i !
‘ 36.34 4.1 ‘ ‘064 -
oo eosssese], i leseannnns]ree; cessnensiiasvncannel, ooenns osesene XTI RPN TTTRN EYTETY PPV PRR T P00 £ R T DA
2| 29,20 | 30,10 '4-.05' 30.53 |13 . 2.0 : | 68 5,987| n. 28! nw, |24 8 31315
mlalm 1,113 38.94 | 30.11 |+.04 30,60 | 4 .0t 2.6| 5,533 n. | 40 nw. h2 g gl ' 9
alenting 2, 27.34 - 30.09 | ....eeii 30.75 ! 3129.54 35.8/4 9.1 11,345 n. 65| nw. 23 2 7 13
anon. 1,307| 28.70 | 30,14 4-.07: 30.84 | 3| 29.49 30.54 2.5 597! so. | 40 nw. 2, 5 7l15 g
ankton. 1,334 38.75 ; 30.00 |+.0T, 30.74 | 4| 29.41 .34 34.4[+ 4.5, 6,791, nw, | 46, nw, 113 6 617
Northern slope. ' ! 35.54 3.8 |
Fort Aninabo}l)ne 3, 27.15 | 30.04 '—.01[ 30,73 | 3 29.35 33.6+ 3.2
ort Custer...... 3,040! 26.85 | 30.05 +.03! 30,64 | 3'29.54 | 5|1.10 37.9:4 4.9
Fort Maginnis ......' 4,320} 25. 29.93 J 30.60 | 3120.35 36. 5.9
olena................ ., 4,069 25.80 | 29. ! 30.48 | 3.29.50 0. I 6.4
D‘;Kldu'olg‘i’ver v cernes! 2.$i 27.89 | 30. . 30,84 31 29.37 1 5:1.47, — 1.0
heyenne..... 105 N S
.................. 43.2|c00ennen .
27.13 | 30.11 29.63 I23 38.54 3.2' | | 211 u.o| 4169.7.
46. 4'8| ] ; ! '. | _ 5 |
24.76 | 30,01 3 29.60 zsl-o.gg: 45. 6.6| 74.7]1: 60.0, 13.2 4] 31.9:61 5,38.5 11,16.0] 4,42.9 20,6 0.23|]— 0.74! 6,055 s. 44] w.  lag| 4| 31810
17.72 | 30,08 [.ccveee’ 30,52 |31: 29.64 [29'0,88] 14. 7.2, %.3;17 19.0/— 3‘9;3’ 9.8[36.216.2;31| 4.8:24[74.2 7.5 32.52+ 0.4115,859 nw, | 68 nw, jag| ¢! 4[1512
oncanr 3 26.07 | 30,02 |[4-.06 30.58 |13. 29.51 [29) l.07i 45. 4.9 .9i29 64.0[ 18.3 9| 27.163.6'_52.6iu|x4.8: 362.2; 31 | 0,091~ o.sqi 5 804 w, 39| n. 19| 2| 513|’4
X B... 1,384 c0oeenn o B S {10 U .- OV O N : ‘
?dee Oity. 2,'523| 27.44 | 30. 10 |[4.06, 30,61 44. '9| 8o.1:12! 61.8| 16.6,22 30.963.5i47-929!l°.3 3 3| 3| 820
,gl‘: RONG.cccreereees|senssrenlveresnsns|veseenesefsrnesses sersansneians|sesensas’ vossnones 557 eveerne] 840120 69.9| 34.2i231 41.5[59.91cerueliiidiurrleer | 2)aafeden
Fo;tsu ply 50.6]1ueeenne| 85.g 1| 67.71 23.7(28) 33.6,34.1/55.4 ’|’5'8’°' NI { OO O e
Eliiott 2,700| 27.28 ; 29.99 |+-.08! 30.40 50.314 4.9 82.829| 67.2 24.0[27| 34.4:58.8/50.9|25 9-4i 4 ‘ 1) 2{1019
¥ Southern slope. . 3.6 ! ; . I
Agll-lt Siil x,zooi 28.80 | 30.05 I4-.01| 30.44 |13 . 2.5 86.0:39; €9.5 40.7,60.0(42.8|10| 5.4 4(48.1| 31.9! 0.60/— 0.76| 9,753; n. 37| sw. 29! 2 2| 7]22
¥ ene .., 1,748! 28.23 . . 5.7 1.4;18= 73.7) 47.0;57.1/41.3/14112,2122{39.5{ 32.0| 0.03— 2.44}10, 164) ew. | 36 sw. | g| 1! 4l1017
ort Davlg, 4,928’ 25.22 . 1.6 81.8)18! 70.3 40.2!57.1,47.7(24(13.0.23(26.4| 15.6/tracej— 0.39; 5,809 sw. | 28/ aw. | & o] 1| 525
ort 8tanton.........| 6,150 23.99 - . 4.8; 73.0:17! 61,2 28.5.50.5146.4:17(12.9°22{50.5| 23.4{ 0.25— 0.36, 6,277( nw, | 37| nw. | 8| 2; 2} 524
Esokﬂwrnplaleau. s Nt 5.2 I I | i .
1‘3’:.0.............. .| 3,764] 26.38 ; 30,00 +.06| 30,35 -1t 2,91 86.8:17 75-0| 42.2157.3)48.3! 1/17.22040.7 1) of 4:27
cesnesl 83, 73.4 3402/62.5 -sover[ros[eurrenioncfonrann e O T
g‘;"h Fé. 7,026| 3329, 30.64 gim 3. gp 30.2(47.5/37-02817. 0 5!4!-3 ' 4 o 823
Tt Apach 5,020; 25.08 | 30,08 -, 05| 4 66. | 29.0:57.1:494'-16.18.7 4[36.5 3:| 1) 1| 6:24
rort Bowie Direreese JRVIN 68.8 45.0140,0,eu0eseneliuiisfeeyenraas[esuenens] 0200/== FuT0, ieiiens ] wunresanasonlaeannns wd O]
g;: glmlx)n.. 4,910} 25.26 | 30,03 |eeeroees gg.g 47.6(45.329.0/28113.8 4/27.4| 22.0|trace o 24
h c H . . RN Py cesesas| 0400 e
ort Thouon‘\vs.... 2,710|... 3 b Y bt el ot TN . N
ort Verda. 0.02
ﬂ;lc;)pu.. . .|trace ol..
nix, ., | Jtrace, 0.
San Cuiog ] 339 478305 o930 o e ]
Wlcox o | 000 | ol
| 141]29.85 | 29.97 i-.02 30,14 (28 29.77 |25 0,00 o
3,622 26.39'30.01 el 30,37 | 920,73 24 0,00 o
- Middle plateau 1 ! ! 0.46
ort Bidwell . 4,615|25.47 | 30.16 |....v..| 30,48 |21} 29,81 .17]0.67° 1 55.2 2 7 : 0.97|.. 6(10; 8|1
Innemuycca. 4,358 25.71 | 30,12 |4-.08| 30,42 i21] 29,78 '170.64 60.2| 17.723; 29.8 g 3 i 0.40 4| 3101
| 6,406 23.78 [ 30,00 i esesren! 30.39 [22° 29.66 [25l0.64! 54.7] 25.5' 5| 36.4 .8 2l41.4. 21.4) 0.4 . 2| 5 6j20
o ¥ weune| 4,348| 25.70 | 30.09 |+.06] 30.50 | 8| 29.73 ‘240,96 8.3 27.537| 36.2 6 6.7 4/54-7, 30.0, °-Sg 7 3|13)16
= BLrose, ........e..... 2,780. 24.34 | 30.04 |- 30.44 | 9 29,58 125/0.86, 59.1| 16,527| 28.7|56 12.9, 247-?: 33,4 0.2 3s gw
ort Bridger. , 643 23.50 [ 30,13 [ceeeeen] 30.42 (22 29.77 125 0.65' 45.6| 17.2 4| 27.0 4.426/55.8| 20.5 0.33.. 4' 38|10
BNorlhern Pl H i I ‘ ! { | 1.52/-- 0,20 i |
olsg c_n,y 30,15 [ceseeers| 30,50 |21i 29,73 ‘170.77 58.8) 23.8/19/ 35.049.839.22810.1; 7/59.6: 32,2/ 1.334- 0.08| 3,433, se. 24| pw, 18] 6
Amhllr d4’Alene PR PO AURL PN Jroety 6, 21.6 4.4] 3] 30.4160.3i cosue|orrlaiea]ues o ceorces| 30314 2,30 o T
; land.,. I' 2.9| 25.019 35.7|55.0/40.0|30(13.0 11 o.gl—- 0.54 ..10[..
a;t Klama . 49,6 15.0(19i 27.1{40.00ucccce| il isuune|see 0.80,— 1.22 | 7l
h eviow 53.0/ 36,0{23' 31.8)38.5i38.522| 8.0 !.06]—- 0.70. 5
OT"‘VI“S | 57.8| 23.0/18/ 33.6149.4' lo.49,— 1.27 o 4
or 8pok 43.9 ... 67 587 119 4| 32.1.55.1( 1,354 0.89; o] 130
Ruane Falls........| 4‘.‘.6i 2.6 65.7:22| s3.8| 15.3 2| 31.9 50.536.6|23 7.3} 2.50/4- 1.47: 3,774/ vw. | 35 8 11|18
¥ & Walia .........{ 1,018|29.01 ' 30.11 j.c.ce | 49.64 5.1| 72.3|16| 59.4! 20.7: 3, 40.7|51.631.022 34.4 1.83/1- 0.77; 5,438 aw. | 45 8w, |1113
l‘élﬁa(c)hc:ﬂureaion. 45-84-0.6: : | l P |95t 534 |
leﬂh Ba y s 179)esueee : oelen ol i . -
ymple. v s e o Sl & e
"30.58 20] 29.58 I1 32.0122 5,2(28/85.4| 40.9|10. 8
g;:::t ugele 30.56 ‘21 29.45 11! ’334" 6-5!28 89.1. 37.5 3-6512 4
T::z:llh s 3 .55 | : ol83.7! 38.0116.36 11.15/10,831] se. 16 4
ortiand B FORORIS AN RS R 3.9, 41.3/16. 12141234, 6,076| Bw. 3
o8ob . 30.04 | 30.13 ‘+.06' 30.56 |20 .1 75.7| 41.3) 8,004 1.84] 5,350( 6. 3
Miq urg |, o] 523,29.59 | 30,15 |[4-.06! 30.48 |20; 29.7 2.2 72.1| 40.1] 2.38/— 1, | 2,736 nw, 12 5
td. Pao, ¢coast re, L | 6 . —
R g. 57.01+ 2. 0.97— 2.10
:g‘-f,}‘““"“ 32: 29.77 | 30.11 [4-.07| 30.32: § 28,86 16/0.46 5& | 4,0: of 3|57.5: 41.6 x.xsl_ 1.78 4,379, n. 28 8. |16 5| 51214
an Freuto 30.05 | 30.10 |4-.06| 30.32 | 825,88 [24/0.44| S7.B4 3.1 5| 3/67.7| 46.3; O-g:—- 2.33' 4,469 nw. 23: aw, |18! 5! 2| Blar
P aucisco 60 30.09 30.:3i .07]30.33 | 5:29.93 | 3,0.4s 54.3j1 0.7 3l 3175.0 45.8, 0.B4— 2.30 5887 w. |38 w. |24 4] 613712
- Pac. coast ragion, . s8.24 2.2 0,15~ 2,07 .
g‘:; %:lgoleu............ 339 29.72 30.32 !:t.ol 30.19 | 5! 29.91 |21/0.28! 59.1! 3.2 78.5| 5,.‘! 0.29]— 2.66! 3,823 w. | 18| w. | 2| 2| tf1as8
14 :30.03 30. ' 03! 30.19 | 5| 29.91 sz o.zﬂi 57.2i 1.3 79.1 49-7i 0.02[— l.48i 4,250, nw, | 24| ne. (22| I| 4|13[14

NOTE.—The date at Mount Washington, N. H., Plke's Peak, Colo., and stationa h:vlu? no dopartures are not used {n computing the district averages.
a Record for 26 days. b23,285, record for 25 duys. c6th, 8th, 18th, 19th, and 2oth,

\
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MONTHLY WEATHER REVIEW,

MARCH, 1887,

Meteorological record of voluntary observers a‘n[i Army post surgeons, March,

Meteorological record of voluntary observers, etc.—Continued.

: - : Temperature. i I Temperature.
The maximum and minimum temperatures at stations marked thus (*) are from readings 5 . .
of other than standard instruments. ) (Fabrenhoit.) g - —_(Elfsnheit.) 1 5
Temperature. Temperature. Stations. i s E I E Stations. E E E
(Fahrenheit, . Fahrenheit. . | 2 a - B . =S
g 8 . E g 2 a i 21 8 F =
| 2 2 1 ¢ 2 CE|lE s B P0E | g g
Btations. g E 3 Stations. E | 8 = w85 | = | & = |8 5 | &
E ! g . | B E| B . | & .
% g § § E E E 8 Nebraska. | o ° o |Inches Oregon. g ° ° o |Iuches
| = = [ = | = = & | Brownville #......ceeeee] 79 19 | 40.9 | 1.00 | Albanys.. 72 | 31 {49.7 | 9.03
——— (l))reée 8o 11 37.8 °';§v Iéand(;)n'..].. 74 ar 47.9 g.o7
. 8 Boto * ... 9 | 37.0 | 0.58 /| Eust Portland# 72 I leeesene .34
Greenmiotame. to | 31 | sho | ot e ool | % © |Inches | Fremont » 9 |37.2| 040 Eoln# wn.. 1& | 32 €5 e
Livingston ... 80 | 34 | 6.2 | 1.84 || Loganaports. 72 | 13 R R et b b S Rl 14
Mount Yernon B’ke.| 81 | 35 .2 10.93 ' SMB“ZY e 67 13 10 {37.3 | 0.52 ;| Mount Angel... 67 | 31 | 48.0 [10.30
H h“'"";“‘t 80 6 i vunmu.n 66 14 MATQUELLL...creerrenen]oormsnrlossossancionarens ooz | Penneylvania.
Muin)c uclll;, 1‘lort 2 go.x 0,00 |, Yevay........ 18 Niobrara, Fort ...... .81 {—8 137.0]|0.22! Altoona 2 8.1 ] 0.52
Moi o F or (|98 | 33 252 trace Jowa. Robinson, Fort........| 76 2 i 41.2 | 0.63 | Blooming Groves. . 73 Py
o;ave,kort wesseennes| 93 41 | 65.8 |trace| Bancroft......... .c...| 60 Stockham ..... i 0.20 g .| 54 5 g l-gg
Arkansas. g s I Cedar Rupids 72 Sidney, Fort ol 78 8 | 40.6 ;0.8 || poparr |80 23‘ 3055
. . 2: g?: ;g‘ ' g;ies::o... 62 Tecumseh #. ' 70 | 18 [ 38.5.®.90 Ezswny )| 83 4 5.7 3054
. . ntol 71! Nevada. i 4 . essnijesesnsens vereanendt 30
Des Moi 73 Carson City.. 4 | 46.4 ' 0.23 - Ealleington |52 1 20 | 34.9 ] 2.98
- . . * F klin*.... . . 2.
Avaot ot | 8 | 48 | 815 [orin. | Indobenden % 5|83 o] Getmantowi I 8 e LT
Benicia Barrac 75 | 42 | 56 Fort Madi S| 71 8! 3.78 I %“'gpmn Hilis ¢...| s8 12 | 2915 | 2.49
Bidwell, Fort.. 69 | 21 Monticello *..... 70 2.74 Plealiv b" | 59 17 | 33.0 [ceseesnee
Cahnenga 2. . Mount Vernon 58 3.30 ) kP! urg. .| 65 12 | 31.8 4.3
80"989 Clty 8 | 38 0.80 || Muscatine..... 2.38 g:“: "(‘:'“]’l‘”"e 47 | 13 1304 2.8
aston, Fort 8o 30 2.63 || Oskaloosaa®. z.i.g ! wn“ebo eg T i1 | 3o, -8
;iuon, Fort 3 | 45 0.82 || Qgkaloosa b *.... Lake Villag 3157 1 wen OouEh |88 | e | 30.7 | 0. %
Oict;lm:ls g s . 9.9 Nashua. ........ 4.43 | Wilskesbarre . i 3 ; | 3?.3 ‘?'73-
akland.... 38 1 53.9 071 1 Wior's Bridge ... ! 3.1% - 52 1 13 3 g :
Oroville....... . 37 1 61.1]0.98 39. Wolfborough 4,60 WYB0X.uueunrveereerieenst §2 12 | 31, 1.44
;"""“0 of 8an ‘| 7 41 | s2.7 1 0.78 |l 5 |43 WOOdBLOCK wereeessuranerivorsane[sosansonssansesens {2.52 South Carolina. .
rinceton .. ... 35 | 6.5 0.98 20 New Jersey, i Aiken ....... o | 54.2 | 0.98
Poway 42 7.4 1 0.34 45 ' 77 | 3
Rivory o ps go o3 || Emporia.. 20 |44 Boverly.... . 21 | 34.5 3.25 || Kirkwood ® ) 29 | S0.9 | 1.37
8acramento 3 g ooz || Glove ...... 21 | 42. Clayton *, - 57 19 | 34.1 | 3.37 || Spartanburg *........; 62 33 | 48.3|3.97
Salinas ; 54', o.s4 || Independence 26 | 48, Dover ......... « 49 12 | 29.6 | 2 45 || Stateburg®............ 178 29 | 51.9 | 0.97
Santa Barbara.... ii ‘;’;'o o.ﬁ ; g‘!“w{""“"' 8 32 43 i‘l‘ke‘:ot%i'ﬁ 6o | 20 ‘ 39.8 3~g6 Tennesses. !
eerenass . . anhattan 2 22 0. oorestow .| 50 20 | 34.1|2.85 .
st BE E S PR R R Bt R e e L P
. nnoscah.. 6. oseland ... - 49 12 leeerennnd| 2. e * .
Colli.ns,FFol;t--. . 20 g 39.8 | 0.45 || Riley, Fort 81 ?; 23; South OrANge..ceceur...| 52 | 16 | 33.4 2.42 Tezas
Lewis, ort;--‘ 3 1 39.4 | 0.40 || Balina ® ..... 61 31 a3, New Mexico. ; Austin @, .| 89 36 |63.2|1.76
hc;omm-‘ veut. . Wellington |85 15 i 483 Bayard, Fort...........| 86 25 | 56.4°| 0.00 | Oleburne .| 85 21 | 57.2 | 0.32
Bet ‘l!:é"lebrook 3-15 1 Wakefield... . 7 23 | 44.0 Gallinae Spring......... 75 31 .. | Comfort..... 1oy 40 eevernns 0.35
golnnto?wn g; -—xg 22,3 34 Wyandotte ... |7 22 ! 427 8elden, Fort .. 89 27 Qoncho, Fort. 34 i 60,0 |eeseirnn
olu Dako.‘.‘.z............ covenens| 3.45 i Kentucky. \l‘{'l;:]ugl:l‘tfol'l::) Zg ;o .ﬁ,.s . %Iocrlsli.‘ctl;n;a.... o r| g-;g
N - - 0 .4 ' 0,50 : 8h . .
Abr. Lincoln, Fort.... 462 |—28 15.é .90 |l gg:l::(l}gr?reen revnes ;5 ?g PR New York. | ' New Uln: .. 1 or 1.27
Henry B —13 | 27. 0-22 * Harpor's Felrs' 7 20 42'6 6 807 Auburn ..... - 47 13 | 28.6 | 3.64 | Ringold, Fo 100 1.92
Meade, For Z’g — 2 | 37.0 0~(7) | Midway 1 17 ola Brooklyn a.. . 50 | 14 ,32.9 | 3.69 || Silver Falls... .| 88 trace
Parkston F’ ~—I0 | 30.5 o.sg ] sresreseneaneene i 43. 77 Brouklynb.. .| 49 10 3449 |eeeeseen]l Vermont.
Pembina, Fort.. 462 —2 15.2 | 1. Louisiana. i Columbus, Fort | 51 10 i33.7|3.85 6
Randall, Fort. — 34.2 | 0.20 || Grand Coteau | 64.9 | 2.28 | Cooperstown * |38 i—2 {23.0|4.32 Brattleborough......| 48 |— 5 |27.8 3'83'
Richardton.... .| 50 24.0 | 2.00 || Liberty Hill.. eeseanens} 2.00 | Fuctoryvilles 187 | 12 f3r.4| 1.5 gll,m{nf:o," : 4% —g :0'4 ;921
sisaeto;, Fort. 25.3 | 0.42 Maine. i Humphrey . .| so 14 259 |2.29 | [, "e:b:r. . 46 — ,3':’; 3%
8ully, Fort . 33.6 o.%g Bar Harbor... —1 l......| 5.03 {Ithaca ....... 4 54 10 |27.41.87 u g | 45 2 . 8s,
Totten, Fort. 20.5 | 0. Cornish . 4 26 Le R Newport. .| 44 |—20 | 31.1 {3
W g . 4 :26.2]|3.55 e Roy .... o 83 9 | 24.7 ! 1.74 | Poultne 11 | 23.3 | 3.68
ebster... 28. 1,64 " Gardiner, —10 | 27.5!7.27 | Madieon Barracks ...; 45 0 |25.61.34 || Qerafr 3 143 6 22. 4.30
y;).‘:?g! f‘}"éommbm' 4 26.8 | 1.70 |i Orono® —14 | 25.9 ! 5,88 | Menands .....ccvvues of 43 g 26.8 | 3.38 1| Strafiord® (42— -3
D r;fy ‘:in reserv'r s8 21 | Maryland. . Niagars, Fort .. . 54 28,3 | 1.42 Virginia. i
Kle';;nlr Grgen. i - :: Sgg 2'08 | Cumberland.. 60 18 :34.9 | 1.57 | North Volney # o 47 5 | 24.9 | Bird's Nest#.......... 26 | 42.8 | 4.70
I hg reservoir 2 s 38- 10 | Fallston.,, Sg 16 | 34.6 | 3.61 | Palermow .. o gg 1 |23,0 i, Bruington ... .. . 21 leeeeennn| 4:05
ﬁ”".‘c',‘.‘,‘ek bridge... 63 332 13.43 || Great Falls 5 20 | 37.9 | 4.10 | Falmyra # - 10 129.9 l......[ Dale Enterprise¥ ...| 7 17 | 42.0 | 3.03
0C e ge... 25 | 42.2 ' McDonogh ... .l 56 17 135.3 | 2,36 | PeRD YRt | vevere ! MALION crvve servonseones 16 ; 39.5 | 2.82
oriia. 80 ! McHenry, Fo 84 19 |37 7| 1.67 |Platteburg Barracks! 46 |— 6 | 23. ! Monroe, Fort.. 23 ; 43.8 | 4.55
ik 32 | 55.3 | 4-14 || Now Midway * 8 19 | 37.0 | 1.07 |Setauket ... 13 ¢ 32.5 | Rappahannock .... 20 | 40.6|7.52
81 3‘; & 2'55 i Woodstock ...... ... 56 | 1S o | 23.1 ! SUmMMiterireinsos 14 | 39,0 [veirerere
Meade, Fort* . USSR | Mesachusets. 1|3 A i B8y
Limona * 88 e T e ] rist || Amiberste.cevenenn 46 |- 2 12 134.1 Yarloty Mills 14 | 40. -97
. 80 2002 Blue HlI Obs'y Wythevllle, 16 | 40.8 | 2.94
Xk 25 67:)? 1-9.; Summit .. 6 26 !43.7 Washington Tervitory.
79 | 38 | 6oo | 4.35 6 :? oy ﬁl.kel{ ® 64 | 30 !46.8|8.60
—3 A . ; Konewlck . .| 72 22 eeceenen 0.35
49.0 : Spokane, Fort. 67 10 | 42,3 [ersecsses
. 2 .4 |2 5 : ’
Foraythe.. 73 32 g?‘: sgg - 12 1435 | TACOMA *.vvesservennnns| 61 | 25 | 45.2 | 7.77
Mileageville % 38 | 20| 207 ° 27 {45.2 | 3.16 i Towneend, Fort...| 60 | 25 | 45.8 | I.75
Qultman®...... 36 58.8 1.10 13 20 {47.9|4.45 Walla Waila, Fort..! 73 20 | 49.4 | 2.17
Idaho. ) 14 29 [ 44.814.30] c West Virginia. . . .
Bolué Barracks ........| 74 2 8.1 | 1.31 . ; Clarksburg .| 65 11 37. 0.7
Coeur d’Alene, Fort..! 65 3" 39.3 3,%5 12 0 :2 %Zs :gg : ﬁei!i‘:ielua.mk . 27 5 | 37.4|3.02
eosseeree o 1 . ° ‘ o . o4 [seseesees
Lewln;)l?i;;‘.a' 82 | 31 || 0.82 e g i’ . x: o) 308 | P“,keﬁﬁ’{,f,‘;g, 7; e 353 I.
Bloominglon weveesees] 66 | 16 |...ue.. “g""‘m'w“" seeeeere) 42 ° : HIT8 M ..vevererensrscrsren 7 |30.0 286, Wisconain.
Collinsville. . 22 3.8 or;e;.tor. wesnernanenes| 46 9 |24:214.98 | jackeonborough®...| 66 | 12 |36.5 | 3.50 | Delavan.... 162 |—6 |26.8] 1.85
Charleston | 17 3.40 ichigan. Napoleon............... . 63 10 | 33.9 | 1.31 I Embarras .. .5 |—6.|25.7]1.00
Geneseo ...... .| 72 6 0.70 || Birmlogham..... 49 3 foasee 1.23 | North Lewlsbu Fond du Lac 87 |—i10 | 29.1( 113
¢ m lsburg .....| 66 10 37.7 | 2.20 S g
Jscknonv. 0 71 1 1.20 || Brady, Fort., . 44 |—24 | 16 0.69 | Portsniouth ...eeeves. | 75 18 |42.3 | 1.94 Madleon ...... .\ 46 1 | 28.0 | 2.14
Mnnoo.n . [ 74 1 3.20 {| East Saginaw 50 3 |28 1.27 nl;ggu“. | 60 10 |31.1|3.25 Manitowoc ..... . 43 o |27.8]0.93
Pekin ©.... 474 1 1.10 || Harrisville #., 45 |=— 5 | 23. 1.85 | Tiflua® 64 10 | 33.0 2.2 Prairio du Chien.....; 67 g 31.2 | 1.1
Peorla ® 73 12 0.94 (| Kalamazoo .. 55 1m |33 1.35 62 12 | 32.9 ,',2 Wausau wa...ooonneennee 6 |— 24.7 | 0.2
&le‘{i. . 24 l— 2 1.01 Lnnslng.,....... 50 5 .81 1.30 70 15 | 40.0 | 4.50 Wyoming.
ok to 3 3 6 | 1.25 || Mottvllloe., 55 |—3 0.75 | Wauseon . 62 7 | 31.5 | 1.49 || Laramie, Fort. 11 | 42.4 | 0.08
g:x;":vi:v; gg xg 4 ;gg %ll_::‘l;:rv:ellg"y y :8 ;; 1.2; Westervllle. - 22 11 | 35.5 | 2.39 || Camp 8herldan 2 | 3446 [coeernene
. I, — Jq 2.
Bycamore 6s o vl o080 A inncsoin Yellow Bprlngs......... 13 | 37.4 | 2.45 l Whashakle, Fort..... | 72 6 | 41.0]0.40
}zggor F .| 70 17 9 | 2.66 'giln]ﬂeapogs.. 47 |—I13 | 25.8 o.gx
ian nelllng, For 2 |—1 .1 ]| 0,88
Giblonillfort... 25 | 53.6 | 1,22 Missours. 5 3| " ERRBATA.
oty ot 1528055 | Centre ege - 55 | 3 [l 392 | In the “Meteorological record of voluntary observers and
Bunerlvr;ﬁ-'::a- . N gwfﬁmlﬂ - 17 389 e Army post surgeons for February, 1887,” the rainfall for Pacolet,
. . . ringfie . < o . .
Fort Waynes .o & | 16 gé,é | T Hontana. 7 j45.8 2.5 13 (,, should be 5.05 instead of 5.97 inches.
Jeflorsonville v 74 | 19 | 43.8 | 1,88 || Hoogh, Fort. .| &7 | 4 | 36.1) 016 In the same REVIEW, on page 52, the rainfall departure at
aconls ...... 75 1 43.2 2.25 seoule, Fort.. | 61 II | 39.5 | 0.24 . . .
Lafayette.... . 14 ! 37.6 | 1.41 !l Bhaw, Fort...........! 72 4 | 40.0! 0,00 Wll_mmgton, N. 0., should be ~—1.70 instead of +1.70.
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