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In these descriptions where depths of rainfall are given they
are for twelve hour periods: .

L—This area first appeared on the evening of the 1st in
Western Nebraska. It moved in a direction 14° north of east
Into the Province of Quebec. It then moved in a southeasterly
direction and disappeared off the coast of Maine on the 5th.

ts motion was more rapid in the middle part of its course
through Wisconsin, Michigan, and Cavada than at the be-
- ginning and end. It was accompanied by violent thunder-
Storms to the east of it, notably on the 1lst at Saint Louis
and at Louisville. The wind velocity at Saint Louis during
he storm reached fifty-one miles an hour. The rainfall at
oth places was about 0.6 of un inch. A very remarkable
display of lightning occurred at La Crosse during a thunder-
8torm from 2 a. m. to 4.30 a. m. of the 3d. The rainfall was
2.2 inches. Rains occurred on all sides of the area, and very
8trong winds, lasting, however, for only & short time. There
Wwas hail at Fort Maginnis in Montana to the north of it on the
2d. There were winds thirty-five miles an hour at Denver and
a3 Animas on the 1st to the southwest of it; forty miles an
our occurred at Chicago on the 2d to the east of it, and twenty-
eight miles at La Crosse. On the 3d a velocity of sixty miles
80 hour occurred at Topeka and forty miles at Wichita, but
lese may have had some relation to an extensive low area
With pressure of 29.8 to the southwest of Kansas which did
Dot develop any proper motion. L

II.—This area first appeared on the evening of the 12th in west-
em Pennsylvania. Itmoved in anortheasterly direction across

ew York, Massachusetts, and Maine, and disappeared in the
Gulf of Saint Lawrence on the 14th.” The rainfall around it
Was mostly light. The heaviest occurred to the east of it.
At Philadelphia the amount was 1.1 inches. Occasional

ong winds occurred to the south of it. There was a rain-
fall of 2.0 inches at Oswego on 13th with wind velocity of forty-
ve miles an hour. Rain continued falling all around the low
88 it advanced and the winds increased in strength., A wind
Velocity of fifty miles an bour occurred at New York, forty
liles at Bastport, thirty miles at Boston and Portland Me.

III.—This area first appeared in northern Dakota on the
Morning of the 13th and proceeded southward to western
TBXas, where it disappeared on the eévVening of the 16th.
Rainfall oceurred all around the centre, but over only a com-
Paratively small area. There was a notably heavy wind at

oorhead, fifty-four miles an bhour, but 1o rainfall. There

ag, however, a heavy hail-gtorm in itS Vicinity. The rain
aren continued small until the 14th when it spread out, there
ing rain from central Michigan to the Ml.ssouri River, and
fr(}m southern Minnesota to southern Missouri. Winds of fifty
iles an hour occurred at Fort Sully, Dak., and Valentine,
ebr., and thirty-five miles at Davenport, Iowa, On the 15th
t ere was an extensive rain-area to the north of the low with
Tainfalls mostly light, except on its western edge, where there
;{erel falls of 1.8 inches at Fort McKinney and 2.5 inches at

Awlins. .
~ IV.—This area was a typical cyclone, Which described very
Year]y g parabolic path., Its apex was il southern Louisiana.

De branch extended thence to the south of Florida and the
Other iy a northeasterly direction across the United States and

_the northeast of Nova Scotia. ThiS area was first per-
Ceived off the southeast coast of Florida on the morning of
ghe 16th. It moved in a direction 10° north of west for

0 miles before chauging its course t0 the northeast. Its

Otion in this part of its path was only 11.3 miles per hounr,

Uch slower than in the other part of 1tS Path, where it was on
tbe average 30.2 miles while moving 11 & hortheasterly direc-
tion, ' Near the apex of parabola, where Its direction of motion

changed, the centre described only 375 miles in two days.
When started in a northeasterly direction its motion became
gradually faster. From 8 a. m. of the 21st to 8 a. m. of the
22d it passed over 970 miles, or a little more than forty miles
an hour. While the low was in the southern part of its path
there was a high of 30.2 inches covering part of North Carolina,
South Carolina, and Georgia, and extending into the ocean.
Around this high area the low seemed to move. Throughout
the whole course of the low area there were heavy rainfalls and
high winds around the centre. The rainfall in southern part of
Louisiana and Mississippi for the month was excessive, a great
deal of it occurring in connection with this storm. On the 16th
the wind reached sixty miles an hour at Point Jupiter on the
Florida coast, and the rainfall was 2.02 inches. On the 18th the
rain area extended up the Mississippi and Ohio River valleys.
The winds were very strong on the Gulf coast on the 19th
and 20th, reaching sixty miles an hour at Pensacola and
fifty-ive miles at Mobile on the southeast side of the low
at a distance of 300 miles from the centre, At New Orleans
the raiufall measured at 8 a. m. for previous twelve hours
was 7.9 inches, and the wind was estimated to have blown
at the rate of ninety miles an hour from 3.30 to 4 a. m.
The anemometer connection with self-register was broken
by the storm. Great damage was done by the storm in
the city and vicinity. The further course of the storm was
marked by heavy rainfalls over extensive areas, as for instance
2.0 inches from Louisville to Cincinnati and 3.25 inches at Nor-
folk. High winds also occurred at a greater number of stations
as the storm advanced. There wasa wind velocity of fifty miles
an hour at Nashville and Kunoxville, and forty miles at Norfolk
and Block Island, and bigh winds all along the intermediate
coast on the 21st. High northerly winds also prevailed in the
Lake region on the 21st and 22d, reaching thirty-five miles an
hour at Port Huron and Chicago and thirty miles at Oswego.
These winds on the lakes were probably related also to the high
ares number iii. On the 22d there was a velocity of fifty miles
an hour at Eastport and Block Island, and thirty-five miles an
hour at New York. On the 21st, in connection with this low
and to the east of it, there was a series of tornadoes in eastern
Maryland, accompanied by intense thunder and lightning. A
marked feature of the air in the surrounding country just
before the occurrence of the torbhadoes was the excessive
humidity. At Baltimore it was 95 per cent. of saturation.
The maximum temperature was 1ot so very high. Late in
the afternoon it was only 82°.4. There were no very marked
twenty-hour hour falls in temperature in the country over
which the cyclone passed.

V.—This area first appeared to the north of Moutana on the
24th, and moving in a direction slightly south of east, disap-
peared in the Gulf of Saint Lawrence. Only a very slight rain-
fall ih western New York occurred in connection with it.
There followed in its wake, associated also with high area
number iv on its eastern side, a very considerable twenty-four-
hour fall in temperature, amounting to 30° on the 26th in
northern Michigan and 20° later on farther to the east.

VI.—This area first appeared to the north of Montana on
the morning of the 29th. It traveled southeast, and the
centre was in northern Michigan at the evening observation
of the 31st. There were light rains at two stations in Michi-
gan on the 30th. On the 31st the area spread out into a very
extensive one of low pressure, the 9.9 inch isobar including
a stretch of country about two hundred miles wide extending
from the Gulf of Saint Lawrence through the region of the
Great Lakes and down the Mississippi Valley to the Gulf of
Mezxico. This area was not attended by any notable changes
in temperature.

-

NORTH ATLANTIO STORMS FOR AUGUST, 1888.
[ Pressure in inches and millimetres; wind-force by Beaufort scale.)
The paths of the depressions that appeared over the north (from international simultaneous observations by captains of

Atlantic Ocean during August, 1888,

have been determined |ocean steamships and sailing vessels, received through the co-
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operation of the Hydrographic Office, Navy Department, and
the ¢ New York Herald Weather Service.”

Eight depressions have been traced, of which five advanced
northeastward over Newfoundland; one moved eastward over
the Grand Banks from Nova Scotia and from thence passed
northward over Newfoundland, and two apparently developed
over mid-ocean. One storm, traced as land low area number
iv, is giver a track from the straits of Florida to the north-cen-
tral coast of the Gulf of Mexico. Three storms traversed the
ocean from coast to coast. The depressions generally pursued
normal east-northeast tracks, with a rather slow and irregular
progressive movement over mid-ocean. The West Indian cy-
clone augmented in energy during its advance over the Galf
of Mexico, and on the 18th and 19th was attended by violent
wind squalls and incessant rain. On the 27th a telegram was
received from Havana, Cuba, stating that at 6 a. m. of that
date a cyclonic storm of moderate energy was central south-
west of that station, mowing northwest. The severest disturb-
ances of the month were reported over the ocean east of the
fortieth meridian from the 21st to the 24th, inclusive, atteund-
ing the advance of a depression which moved northeastward
over Newfoundland during the 18th.

In August, 1887, nine depressions were traced, of which
three originated in the tropics; five advanced eastward over
Newfoundland; and one left the American coast in about N.
38°, Three storms traversed the oceaun from coast to coast, of
which two passed eastward from the Gulf of Saint Lawrence,
and one moved from the West Indies along the course of the
Gulf Stream to the sixtieth meridian, and thence advanced
northeast to the northward of the fifty-fifth parallel. The de-
pressions over mid-ocean were rather evenly distributed
throughout the month, and were, as a rule, accompanied by
disturbances ot pronounced strength. Over the ocean east of
the twentieth meridian the weather was generally fine, while
during the first balf of the month settled weather prevailed
off the American coast south of the forty-fifth parallel. The
tropical cyclones which advanced toward the Florida coast
north of the West Indies, and subsequently moved northeast
parallel with the American coast, were of the energetic and
destructive type of storms peculiar to that region during the
summer $6ason.

In Aungust, 1888, the general character of the weather over
the north Atlantic was seasonable, and while the almost con-
tinued presence of cyclonic areas vver the ocean north of the
fiftieth parallel contributed to frequent barometric fluctuations
and shifts of wind along the trans-Atlantic routes, the depres-
sions seldom occasioned disturbances of marked energy.

In the following descriptions of the depressions traced, posi-
tions are given in degrees, latitude and longitude, except in
cases where twenty-five to thirty-five minutes are cited, when
they are shown in degrees and half degrees:

1,—This depression was a continuation of ocean storm num-
ber 8 traced for July, 1888, and on August 1st was apparently
central over the northern extremity of Newfoundland. During
the next three days the storm-centre remained nearly station-
ary north of Newfoundland, with fresh to strong gales to the
fortieth parallel. Subsequent to the 4th the storm pursued a
normal east-northeast course and disappeared north of the
British Isles after the 7th.

9,—This depression advanced eastward from Nova Scotia
during the 5th, and on the morning of the 6th was central in
about N. 42°, W, 58°, from whence it moved east-northeast to
the fifty-first meridian by the 7th. During this and the fol-
lowing two dates the centre of depression pursued an irregular
course over and near the Banks of Newfoundland, and after-
wards disappeared to the northward of Newfoundland, being
unattended throughout by noteworthy features. The abnor-
mal direction of movement of this depression subsequent to the
6th was evidently due to the presence over the ocean to the
eastward of an area of high barometer whereby its eastward
advance was impeded.

8.—This depression apparently developed over mid-ocean to

the northward of the Azores, and during the 10th, 11th, and
12th moved northeast and disappeared north of the British
Isles after the 12th, attended by moderate to fresh gales and
barometric pressure falling to about 29.50 (749.3) on the 11th.

4.—This depression is first located over mid-ocean in N. 53%
W. 33°, under date of the 13th; by the 14th the storm-centre
had moved northeast to the fifty-eighth parallel, and thence
recurved southeast to the fifty-fifth parallel by the 15th, after
which it apparently moved westward under the influence ©
depression number 5 which had advanced northeastward from
Newfoundland.

5.—This depression moved northeastward over Newfound-
land during the 15th and on the 16th was central in N. 53%
W. 45°, with minimum pressure about 29.60 (751.8). Advanc-
ing slowly eastward the centre of depression is last located il
N. 54°, W, 23°, under date of the 19th, after which it recurve
to the northwestward and united with depression number 6;
which bad advanced from the American coast.

6.—This depressgion was central over the eastern portion of
the Gulf of Saint Lawrence on the 18th, and from theuce ad-
vanced to the thirtieth meridian in latitude N. 56° by the 20tby
attended by moderate to fresh gales and barometric pressuré
falling to about 29.50 (749.3). By the 21st the storm-centré
had recurved somewhat to the northwestward with an appreck:
able decrease in central pressure, and by the 22d had move
to N. 55°, W. 30°, where the minimum barometer fell belo¥
29.00 (736.6). From this position the depression passed east”
southeast to N. 51°, W. 14°, by the 23d, and from thence ¢’
curved to the northwestward by the 24th, after which date if
disappeared north of the region of observation. The severes
disturbances of the month in the trans-Atlantic routes were
occasioned by this depression fl’Om. the 21st to the 24th, 10"
clusive, the gales, in instances, attaining hurricane force.

7.—This depression was a continuation of land area numbe®
iv, whose track is traced from the vicinity of the Baham®
Islands west-northwest to the north-central coast of the GU f
of Mexico and thence to the middle Atlantic coast. On th®
22d the centre was located off the western extremity of Nov2
Scotia where a minimum pressure of about 29.30 (744.2) W28
reported. On this date strong to whole gales attaining hurrt’
cane force prevailed west of the sixtieth meridian. Moving
northeast over Nova Scotia and Newfoundland during the 22d
and 23d the storm is thence given a normal track to the nort
ward of the British Isles where it disappeared after the 2760
its course being attended throughout by low barometric pres®
ure and fresh Lo strong gales. .

8.—This storm passed northeastward over Labrador during
the 30th, and on the 31st Was apparently central about four
degrees south of the southern extremity of Greenland.

OCEAN IOE.

On chart i the following positions of icebergs reported dur
ing the month are shown by ruled shading :

3d.—S. 8. ¢ Lake Winnipeg,”’ off Belle Isle, two bergs.

4th.—8. 8. ¢« Parisian,” in Straits of Belle Isle, several bergs:

5th.—S. 8. ¢ Sarnia,” in Straits of Belle Isle, several mgg
bergs; S. 8. “ Glendale,” in Straits of Belle Isle to Greenl®
Islands, bergs. ]

6th.—S. S. “ Wandrahm,” in Straits of Belle Isle, 1ar8®
bergs; S.S. “Hibernia,” eight miles off Greenly Islands; ?
large berg ; several large bergs in the Straits.

8th.—S. 8. ¢ Vancouver,’ detained twelve hours at Bell‘}
Isle by ice; numerous bergs were observed in the middle ©
the Straits. ' B

10th.—S. 8. ¢ Sarmatian,’”’ from Belle Isle to six miles sout,,
from Greenly Island, eight large bergs; 8. 8. « Lake HurOn’ﬁ
at Belle Isle, a few large bergs; 8. 8.« Lake Superior,” ¢
Point Amour, several bergs, and several off Belle Isle.

12th.—8. 8. ¢Circassian,”’ oft Belle Isle, several bergs.

13th.—S. 8, “Grecian,” off Belle Isle, ten bergs.

16th.—8. 8. ¢‘Glendale,” near Groais Island, seven bergs:

18th.—S. 8. “Pomeranian,” in Straits of Belle Isle, S0%
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small detached bergs; S.8. ¢Toronto,” N.51° 53/, W. 55° 00/,
a large berg; several small ones in the Straits of Belle Isle.

19th.—S. 8. ‘“Concordia,” near Belle Isle Light, a large
berg, apparently aground.

22d.—8. 8. “Colima,” off Cape Norman, a small berg; S. S.
“Wandrahm,” south of Belle Isle, fractures of bergs and
lumps ; east of Belle Isle, a large berg. °

24th.—S8. S. ¢ Siberian,” Belle Isle Light, a large berg; S. 8.
‘Sarnia,” off Belle Isle, a medium berg.

25th.—S. S. “Lake Winnipeg,” off Belle Isle Light, a
large berg. ‘ )

No icebergs were reported save in the Straits of Belle Isle
and off the extreme northern coast of Newfoundland, where
their presence was noted on fourteen days.

In July, 1838, several icebergs were observed off the south-
east coast of Newfoundland, and numerous icebergs and large
quantities of field ice were encountered in and to the east-
ward of the Straits of Belle Isle. . ]

- In August, 1887, the aggregate quantity of ice reported over
the Banks of Newfoundland was largely in excess of the
average for the month, while in the vicinity of Belle Isle it
Wwas deficient. )

- The August ice reports for the last 81X years show that the
average southern limit of Aretic ice 18 lﬂoabout, N. 44° 45/,and
he average eastern limit in about W. 44° 10/, and that during
this month bergs are commonly observed in the Straits of Belle
Isle. The entire absence of icebergs over the Bauks of New-
foundland during August, 1888, was, therefore, an unusual
eature.

' The following table shows the southern and eastern limits of
he region within which ice was reported for August during
the last seven years:

Southern limit. Eastern limit.

Month. | Lat. N. |Long. W. Mouth. Lat. N. [Long. W.

. P e [N [ —

{ o 7 o 7| o » o
August, 1882 ...0v.uen.s 46 50 46 00 | August, 1882.... . 46 50 46 00
Augugt, 1883 .. vl 4336 s1 41 | August, ‘ggi 48 00 44 00
Ugust, 1884 .. - 4324 | 4844 | August, (554 ... 47 50 43 50
ugust, 1885 .. R 43 48 52 o4 | August, Issg' 48 03 42 45
Augugt, 1885 ... i 4B3s| 4846 | August, 1880, S000. 4800
August, 1887 ..o . .u.... 42 21! 49 s1 | August, 1887, 48 06 | 40 00
August, 1888 .. ..., ©...8traits of Bolle Isle| August, 18 5t 53 | 55 00

FOG.

Fog was reported at Saint Johw’s, N. F., on the '10th, 15th,
18th, and 29th.
The limits of fog-belts to the westWward of the fortieth
Ingridian are shown on chart i by dotted shading. In the
Vicinity of Newfoundland fog was reported on twenty-six days,
a8 compared with twenty-eight days for July, 1888, and eighteen
ays for August, 1887. To the westward of the sixtieth meri-

dian fog was reported for a total of nine days, as compared
with thirteen days for the preceding month, and eleven days
for August, 1387,

As compared with the charted fog-belts for July, 1888, the
southern limit of the Newfoundland areas has contracted about
one degree, while off the American coast fog was more fre-
quently encountered along and to the southward of the fortieth
parallel.

With the exception of the 12th and 13th, when variable
winds and high barometric pressure prevailed over the Grand
Banks, the development of fog to the eastward of the sixtieth
meridian attended the circulation of winds in the southeast
quadrant of areas of low barometric pressure which advanced
eastward from the American continent north of the fortieth
parallel. To the westward of the sixtieth meridian fog was
generally reported following the passage of cyclonic areas to
the eastward.

The following are the limits of fog-areas on the north Atlan-
tic Ocean duriug August, 1888, as reported by shipmasters:

Entered. Cloared.
Date. Vessel. - - —I—‘__‘ T - e
Lat. N. ’Lon.W- Time. |[Lat.N.|Lon.W.| Time.
PR S — I
o 7 o o 2 o 7
1[8.8 Italy.o.couvee vee ves| 4040 6630 |oiiaaaii,., 040! 66
1-2 | Bk. Vn\lg,nn ...... “ieeees 46 15| S 00 |..........,, 25 gs st tg
5-6 | 8. 8. City of Chester 40 33| 7% 30| 1.30a.1 41 56 | 62 40 4. m.
5 Buftalo . ... 42 30| 6454 8a.m. 42 14 | 69 15 idnight.
6 Sarnin..... 52 38 S30OI [........ vees] 5257 | 5155
7 gmlhnttlm Quaran|tine, Neiw York.
7 ity of Chi 43 53| 57 33| 3-158.1n < 36 1 I Ppem
8 Nova Scoti:‘r:g.. 48 17| 53 40 | 104 I 26 gz §z g‘; 3.3g.p. m.
8 Ailsa ..o, 3617! 7451 ) 2a.m.,,,, 36 55| 7400 Ba.m.
8 ;l(iolu..b. ..... 42 xg i St 26 T t}.lm..l... 42 06 { 52 o1 .hn. m.

9 anitoban... . 44 361 53 05 | midnight . 1 Midnigh

10 Lako Huron Straits [of Belle| Isle. & 83 a7 ghte

10 ﬁn}s e 22| 49 gO 2-30p-m..| 4449 | 51 00| 8p.m.

10 clvetia... 40 43 ) 33 (9f.m ,.,.| 4041 | 68 06 | 2. . Me
10-11 Lako Superior.. At | Point | Amour. 404 P
10-11 Serapis . evunrennnns 4533 | 8334 1430p.m..] 4627| 60 00 | 6.30a. m.

11 Westernland ,.... | 43081 5055 | 4p-mn....| 43577 48 25|18 m.

12 Thingvalla..... .| 4922 4824 015n.m..| 48343 4918|8172 m.

13 State of Nevad. 43481 5638 |8a0omm.. 4314 s837 | 3.55p M.

13 Loerdam .... 46 47 | 45051 7-30a-m..1 46 17 46 54 | 2 p.In.

14 City of Berlin oo| 44 24 53 30 I0.30P. m.| 44 06 | 5§ 28 | 1.30 8. M.

15 EgyptianMonarch..| 4259 48 32 |........... of 42081 5116
16-17 Republic ... oaa... W 4323 B 50 [ceeeiiinia. 41 §1 | 64 41
16-17 Main...... Ceeeen ees| 4505 47 50| II.49p.m 4503, 48 Io | 1.284. M.

17 Germanic ..., .| 4150 6216 20 .,,.| 4321 5643 |7.30 p. m.

18 British King 4114 6630 0.30p. m..| 40 30| 67 00 | 4.30 p. m.
18-19 Fulda ..... 45 00 | 54 0o [ noon..,,.. 43 30 | Go oo { 6a. 1m.
19-20 Belgenland 4617 | 49171 9.20a.m..| 43 50| &7 28 | 3.50 p.- M.

20 Gallin ...,. 4332 4923 {11a.m...| 4251 5085 gp. m.

23 Phaonician, .| 42 39 65 25
23-24 Siberian ...cveeieeess| 53 00 55 45

24 Samaria ... 43 40 49 55
25-26 Nevada.... 48 22 57 o2 | Noon.

26 Amsterdam 47 361 43451 78.m ,.,.| 4521 | 50 35| 108 M.
26-27 Samaria ... 4237 6556 |... 67 15

a7 Elbe .... 42 2§ . .| 4215| 6245 5.30 p. M.

27 Celtic... 4816 | 4312 f..iiiaiii..] 47 59| 44 23

28 Island..... vernes ees| 45041 5202} L.30a. m 4422 5411

29 City of Chicago.....| 46 16| 47 24| 2.50a. m 45 44 | 49 13 | B.soA. M.

30 Donau..... 46 40 4420} 7a.m , 46 19 | 4614} 3p-m.

3t Venotian 47031 4256 |7p.m, 46 52| 43 32 | 1o p. m.

31 Marecs .. 46 00 | 5528 | ga.m..,.. 45 42 | SO 40 | 2.30p. M.

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

The distribution of mean temperature over the United States
and Qanada for August, 1888, is exhibited on chart ii by the
dotteq isothermal lines. In the table of miscellaneous data
re given the monthly mean temperatu'reS, with the departures
from the normal, for the various statlofls of the Signal Ser-
Vice. The figures opposite the names of the geographical dis-
tricts in the columns for mean temperature, preeipitation, and

epartures from the normal show, respectively, the averages for
the several districts. The normal for any district may be found

Y adding the departure to the current mean when the de-
Parture is below the normal and subtracting when above.

Angust, 1888, was warmer than usual in the region to the
Dorthward of Montana, in the porthern and middle plateau

Istricts, and thence westward to the Pacific Ocean, and also

in the lower portious of the Southern slope and southern
plateau. Along the Atlantic coast from Connecticut to South
Carolina the temperature was about normal, aud in all other
districts the month was colder than the average August, the
region over which temperature was below the normal embrac-
ing the greater part of the country. The greatest excess of
temperature occurred on the Pacific coast northward of the
thirty-eighth parallel, and in British Northwest Territory
northward of Montana, in which districts the mean tempera-
tures generally ranged from 4° to 6° above the normal; the
greatest deficiency occurred iu the Missouri, upper Mississippi,
and lower Ohio valleys, and in the Canadian Maritime Prov-
inecs, the departures generally ranging from 3° to 4°.

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



