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I n  these descriptions where depths Of rainfall are given thej 
We for twelve hour periods : 

I.-This area 5rst appeared on the eyening of the  1st ir 
Western Nebraska. It moved in a direction 14O north of etisl 
lnto the Province of Quebec. It then inoved in a southeasterlj 
direction and disappeared off the coast of Maine on the 6th 
Its motion was more rapid in the middle part of ita coursf 
through Wisconsin, Michigan, and Cauada than at  the be 
ginning and end. I t  was nccompanled by violent thunder 
storms to the east of it,  notably on the 1st at  Saint Louis 
and at  Louisville. The wind velocity at Saint Louis during 
the storm reached fifty-one miles :tn hour. The rainfall a1 
both places was about 0.6 of an inch. A very remarkable 
display of lightning occurred at La Crosse h r i n g  a thunder. 
8hrm 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 
strong Wiuds, lasting, however, for only a short time. There 
h a  hail a t  Fort Maginnis in Montana to t h e  north of it on the 
2d. There were winds thirty-dve miles an hour a t  Denver and 
h s  Animas on the 1st to the southwest of i t ;  forty miles ILU 
hour occurred at  Chicago on the 2d to the eastof it, and twenty 
eight miles a t  Le Crosm. On the 3d a ve!oclty of sixty miles 
84 hour occurred at  Topeka and forty mlles at Wichita, but 
these may have had some relation fo an extensive low area 
With preesure of 29.8 to the southwest of Kansas which did 
not develop any proper motion. 

II.-This area first appeared on the evening of the 12th in west 
ern Pennsylvania. I t  moved in a northeasterly direction across 
New York, Mnssachusetts, and Maine, and disappeared in the  
Gulf of Saint Lawrence on the 14th. The rainfa11 mound it 
bas 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- 
b e  miles an hour. Rain continued falllug all around the low 
88 it advanced and the winds increased In strength. A wind 
velocity of 5fty miles an hour occurred at  New Pork, forty 
uiles a t  Eastport, thirty miles at Boston and Portland Me. 

UI.-This area 5rat appeared in northern Dakota on the 
uorning of the 13th and proceeded southward to western 
Texas, where it disappeiired on the evenlag of the 16th. 
bainfttll occurred all around the centre, but  over ouly a com- 
paratively Hmall area. There was a notably heavy wind at  
h w h e a d ,  fifty-four miles an hour? but no rainfall. There 
was, Iiowever, a heavy hail-storm 1U its picinity. The rain 

continued small until the 14th When 1t.spread out, there 
h n g  rain from central Michigan to the x16souri River, and 
from southern Minnesota to southern MlSSOUrl. Winds of fifty 
Qilcs an hour occurred at Fort Sully, Dak., and Valentine, 
Bebr., and thirty-five miles a t  Davenport, Iowa. On the 16th 
there \vas an exteusive rain-area to the north of the low with 
rainfalls mostly light, except on its western edge, where there 

Salls of 1.8 inches a t  Fort McKlnneY and 2.6 inches at  
Bawlins. 

m.-This area mas a typical cyclone? which described very 
%rly a parabolic path. Its apex \vas 1x1 southern Louisiana. 
OW branch extended thence to the south of Florida and the 
Other in a iiortlleasterly direction ttCro88 .the United States arid to the northeast of Nova Scotia. Tltls area WLLS first per- 
wived off the southemt const of FlOrlda on the morning of 
the 1Gth. It moved ill a direction 10' north of west for 

miles before cliauging its course to the northeast. Its 
Qotiou in this part of its path W R S  O@Y 11.3 miles per hour, 
QQch slower thwn in tile otller part of Pkktll, where it w m  on 
the average 30.2 miles wllile inovlng 11l.a uortheasterly direc- 
tlOn. Near the apex of pareboltk, where 1ts 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 I\. 111. of the 21st to 8 a. m. of the 
22d i t  passed over 970 miles, or a little more than forty miles 
an hour. While the lorn was in the southern part of its path 
there mas a high of 30.2 inches covering ptwt of North Carolina, 
South Csroliua, and Georgia, and extending iuto the ocean. 
Around this high area the low seemed to inovo. Throughout 
the whole course of the low area there were heavy rainfalls and 
high winds mound the centre. The ritinfall in soutliern part of . 
Louisianit aud Mississippi for the rqontti was excessive, a great 
deal of it occurring in connection with this storm. On the 16th 
the wind reached sixty miles an hour a t  Point Jupiter on the 
Florida comt, and the rainfall mas 2.02 inches. On the 18th the 
rain area extended up the Mississippi and Ohio River valleys. 
The winds were very strong on the Qulf coast on the 19th 
and 20th, reaching sixty miles a11 hour a t  Pensacola and 
flfty-fire miles at Mobile on tile southeast side of tho low 
at  a distance of 300 miles from the centre. At  New Orleans 
the raiufall measured at 8 a. m. forgrerious twelve hours 
wad 7.9 inches, and the wiud was estimated to have blown 
nt the rate of nineby miles ail. 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, a8 for instance 
2.0 inches from Louisville to Cincinnati and 3.28 inches at Nor- 
folk. High winds also occurred at  a greater number of stations 
as the storm advanced. There WAq a wind velocity of fifty miles 
an hour a t  Nashville and Knoxrille, s u d  forty miles a t  Norfolk 
and Block Island, and high winds all along the intermediate 
coast on the 21st. High uortherb winds also prevailed in the 
Lake region 011 the 21st and 22d, reaching thirty-five miles an 
hour a t  Port Huron and Chicago and thirty miles a t  Oswego. 
These winds on the lakes were probably related also to the high 
Brett number iii. On the 22d thore was a velocity of fifty miles 
~n hour a t  Eastport and Block Islend, and thirty-five miles an 
hour a t  New York. On the 21St, 111. connection with this lorn 
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 surrouuding country just 
before the occurreuce of the tornadoes was t h e  excessive 
humidity. At Baltimore i t  was 96 per cent. of saturation. 
The mitximum temperature Was not so very high. Late in 
the afternoon it  was only 82O.4. Thero were no very marked 
twenty-hour hour hlls  in temperature in the country over 
which the cyclone passed. 

V.-This area first appeared to t!ie north of Montnua on the 
24th, and moving in a direction sllglitly 6outli of enst, disap- 
oearod in the Gulf of Saiut Lawrelice. Only a very slight rain- 
kt11 fh westeru New York occurred in  connection with it. 
r'here followed in its wake, amoclated HISO with high area 
lumber iv on its eastern side, a very considereble tmenty-four- 
lour fall in temperature, alnouutlug to 30O on the 26th in 
iorthern Michiguu and 20° later on farther to the emt. 

VI.-This area first appeared to the north of Montana on 
;lie morning of the  29th. It traveled southeast, and t h e  
:entre WAS in nortbern Michigan. a t  the evening observation 
)f the 31st. Tliere were light rains at two stations in Michi- 
p u  on the 30th. On the 31st the area spread out into a very 
9xtensive one of lorn pressure, the  29.9 inch isobar ioclnding 
L stretch of country about two hundred miles wide extending 
i.om the Gulf of Saint Lawrence through the region of the 
;)reat Lakes and down the Mlsslssippi Valley to the Qulf of 
klexico. This area waa not attended by any notable changes 
n temperature. 

NORTH ATLANTIO STORMS FOR AUQUST, 1888. 
[ne.qmcre 6 1  inches and millimetres; dnd;force by Beaufort ecdt?.] 

?he paths of the depressions that aPpea,red over the north from international SimUltsIIeOUS Observations by captains of 
Owan during August, 1888, have been determined I ocean steamships and sailing VBSSelS, received through the co- 
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operation of the Hydrographic Ofice, Navy Department, and 
the 6‘ New Pork Herald Weather Service.” 

Eight depressions haw been traced, of which fire advanced 
northeastward over Newfoundland ; one moved eastward ovei 
the Grand Banks from Nora Scotia and from thence passed 
northward over Newfoundland, and two appareut1.v doveloped 
over mid-ocean. One storm, traced as land low area number 
ir, is givec a track from the straits of Florida to the north-cen 
tral coast of tlie 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 i r reguh 
progressive movement over mid-ocean. The West Indian cy. 
clone augmented iu energy during its advance over the Gull 
of Mexico, and ou tlie 18th and 19th mas attended by violent 
wind squalls aiid incessant rain. On tlie 27th a telegram wa8 
received from Havana, Cuba, stating that a t  6 a. m. of that 
date a cyclonic storm of moderate energy was central south. 
west of that station, moving northwest. Tho severest disturb. 
ances of the month were reported over the ocean east of the 
fortieth meridian from the 21st to the 24th, inclusive, attend. 
ing the  advance of a depression which moved northeastward 
over Newfoundland duriug the 18th.  

I n  August, 1887, nine depressions mere traced, of which 
three originated in the tropics; five advanced eastward OVBI 
Newfoundland; aud one left the American coast in  about N, 
3 8 O .  Three storms traversed the oceau from coast to coast, of 
which two pnsfied 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 mere, as a rule, accompanied by 
disturbances of pronounced strength. Over the ocean emt 01 
the twentieth meridian tho weather was generally fine, while 
during the first half of the month settled weather prevailed 
off the American coast south of the forty-fifth parallel. The 
tropical cyclones which advanced towmd the Florida coast 
north of the West Indies, arid subsequently moved northeast 
parallel with the American coast, were Of the energetic and 
destructive type of storms peculiar to that region during the 
eummer season. 

I n  August, 1888, tho general character of the weather over 
the north Atlantic was seasonablo, and while the almost cou- 
tinued presence of cyclonic areas Over the ocean north of the 
fiftieth parallel contributed to frequent barometric fluctuations 
and shifts of mind along the trans-Atlantic routes, the depres- 
sions seldom occasioned disturbances of marked energy. 

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

l,-This depression was a continuation of ocean storm nunl- 
ber 8 traced for July, 1888, and on August 1st was apparently 
central over t h e  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 t h e  7th. 

2,-This depression advanced eastward from Nova Scotia 
during the Sth, and on the morning of the 6th was central in 
about N. 42O, W. 68’, from whence it moved eaat-northeast to 
the fifty-first meridian by the 7th. During this and the foi- 
lowing two dates the centre of depression pursued an irregalar 
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 th i s  depression subsequent to the 
6th waa evident1 y due to the presence over the ocean to the 
e&qtward of an area of high barometer whereby its eastward 
advance was impeded. 

&-This dopression apparently developed over mid-ocean to 

the northward of the Azores, ?n(i during the loth, l l th ,  and 
12th moved northeast and dls:vpeared north of the British 
Isles after the 12th, atended bY moderate to fresh gales and 
barometric pressure falling to about 29.50 (749.3) on the 11th. 

4.-This depression i R  first located over mid-ocean in N. 63’9 
W. 33O, under date of the 13thj 1)Y the 14th the storm-centre 
had moved northeast to tfic fifFy-eighth parallel, and thence 
recurved southeast to the fifty-fifth parallel by the 15th, after 
wliich i t  apparently rnoTed westward under the influence Of 
depression number 5 rnhlch had advanced rlortliemtward from 
Newfoundlaud. 

&-This depremion moved northeastward over Newfound- 
land during the 16th and on the 16th W a s  central in N. 63’7 
W. 45O, with minimum PreSSuro spout 29.60 (761.8). Advanc- 
ing slowly eastward the centre Of depression is last located in 
N. 54O, W. 23O, urider date of the Il)th, after mliicL it recurved 
to the northwestward a d  united with depression number 6, 
which had advanced from the Amoricilu coast. 

central over the eastern portion of 
the Gulf of Saint Lawrenc? O? tbe 18th, and from theuce ad- 
vanced to tho thirtieth InerldiaU 111 latitude N. 560 by tho 20th 
attended by moderate to fresh gales and barometric pressure 
falling to about 29.50 (749.3). BY the 21st the storm-centre 
had recurved somowliat to the northwestward with an apprecp 
able decrease in central Pressure., and by the 22d had moved 
to N. 5 5 O ,  W. 30°, where the .minimum barometer fell bebq 
29.00 (736.6). From this PosltIon tho depression passed eMt* 
southeast to N. 6l0, W. 14’9 by the 23d, and from thence 
curved to tho northwestwar? by the 24th, after which date it 
disappeared north of the region of observation. The severest 
disturbances of tlie mouth ?n the trLLns-Atlantic routes were 
occasioned by this dcp’esSloIi from the 21st to the 24th, la- 
clusive. the gales, in instances, attainiug hurricane force. 

7,-This depression was a continuation of land :wea number 
iv, whose track is traced from the vicinity of the BnhOe 
Islands west-northwest to the qort,h-central coast of the Gulf 
of Mexico and theuce to the plldclle Atlantic coast. On tbe 
22d the centre was located off the western oxtromity of Nora 
Scotia whore a minimum pressure of about 29.30 (744.2) W? 
reported. On this date strong to whole gales attaining htlrrp 
cane force prevailed we@ of the sixtieth meridian. Moving 
northeast ovor Nova Scotla avd Newfoundland during the Ba 
and 23d t h e  storm is thence kPven a normal track to the north 
ward of the British Isles where i t  disappeared after the 27th~ 
its course being attended throughout by low barometric press’ 
ure and fresh to stroug gales. 

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

&--This depressiou 

OCEAN IUE. 

On chart i the following po~itions of icebergs reported nur. 

3d.-S. S. ‘ 6  Lake WinnWg,” Off Belle Isle, two bergs. 
4th.-S.S. ‘‘ Parisian,’’ in Straits of Belle Isle, several bergs’ 
6th.-S. 8. lb Sarnia,” in straits of Belle Isle, several large 

bergs ; S. 8. ‘‘ Glendale,” in Straits of Belle Isle to Qreenlet 
Is1 ands, bergs. 

6th.-S. 8. “Wandrahm,” in Straits of Belle Isle, I d :  
bergs; 5. 8. “Hibernia,” eight miles otf Greenly Islands, 
large berg; several large bergs in the Straits. 

8th.-S. 5. ‘ 6  Vancouver,” detained twelve hours a t  Belle 
[sle by ice j numerous bergs were obsort-ed in the middle Of 
the Straits. 

10th.-S. 5. 6‘ Sarmatian,” from Belle Islo to six miles soat$ 
horn Greenly Island. eight larRe bergs; 8. 5. “Lake Huron’ 
3 t  Belle Isle, a few iargo bergs; S. S. ‘‘ Lake Superior,” O’ 
Point Amour, several bergs, and several off Bello Isle. 

l2th.-S. S. “Circassian,” Off Belle Isle, several bergs. 
13th.43. S. “Grecian,” off Belle Isle, ten bergs. 
16th.-S. 5. “Glendale,”. ne:; Groais Island seven bergs. 
18th.-S. S. “Pomeranian, in Straits of belle Isle, so@ 

ing the month are shown by ruled shading: 
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3. 9. Italy ............... 
Bk. Vnlonn ............. 
% % C i t y  ofChostor ..... 

I h f h l o  ............. 
Bitrnin .............. 
hlnnhnttnn ......... 
City of Chicngo ..... 
Novn scotinn..  ..... 
Ails8 ............... 
Violn ............... 
M mi i tobnn .......... 
Lnko Huron .  ....... 
E m s  ............... 
Hclvotin. ........... 
Sornpis Llrko Superior.  ..... 
Wes ornlnnd ....... 
Thingvalln ......... 
Stnto of Xcvsdn.. ... 
Loordnm ........... 
C i t y o f B e r l i n  ...... 
Egyptinn Jlonnrch.. 
llopublic ........... 
Mnin ............... 
Guimnnic .......... 
British K i n g .  ...... 
Fulda .............. 
~olf;onlnnd ......... 
Phmnicinn .......... 
siborinn ............ 
Snmnrin ............ 
Kevadn ............. 
Amstordnm ........ 
Snmnrin ............ 
Elbe ............... 
Coltic .............. 
Island .............. 
City ofChicago ..... 
Donnu .............. 
Vonotinn ........... 
Mnrocn ............. 

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

Id 111 ... , .......... 

Small detached bergs; S. 8. “Torouto,”N. 51° 53’, W. 550 001, 
a large berg; several small ones in the Straits of Belle Isle. 

99th.-S. 5. “Concordia,” near B d e  Islo Light, a large 
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berg, appareutly aground. . 
22d.-S. S. “Colirna,” off Cape Norman, a small berg; 8. S. 

“Wandrahm,” south of Belle Isle, fractures of borgs and 
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lumps; east of‘ Belle Isle, a large berg. 
24tmh.-S. S. “Siberian," BelleIsle Light, k large berg; 5. S ,  

“ Sarnia,” off Belle Isle, a medium berg. 
. 25th.-s. 8. “La,ke Winliipog,” off Bolle Isle Light, a. 
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large berg. 
No iceborgs were reported save in the Straits of Bolle Isle 

and OK t h e  extreme northern coast of Newfoundland. where 
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TEMPERATURE OF THE AIR 

Tho distribution of mean temperature Over the United States 
and Oanada for August, 1888, is exhibited on chart ii by the 
dotted isothermal lines. In the table Of miscellaneous data 

given the monthly mean temperatures, With the departures 
from the normal, for the various stations of the Signal Ser- 
q?. The figures opposite the names of t h e  geographical dis- 
trlcts in the columns for mean temperature, precipitation, and 
departures from the normal show, resPectiv?lJ’,the averages for 
the several districts. The normal for any dutnct  may be found 

adding the depnrture to the current,mean when the de- 
parture is below the normal and subtractlqg when above. 

&gust 1888. was warmer than usual in the region to tho 
of Montana, in tho northern and middle plateau 

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

46 50 46 00 
48 00 44 00 
47 50 43 50 

dian fog was reported for a total of nine days, as compared 
with thirteen days for the precediug mouth, and eleveu days 
for August, 1587. 

As compared with the charted fog-belts for July, 1885, the 
southern limit of the Newfoundlaud areas has coiitractod about 
one degree, while off the American coast fog was more fre- 
quently eucouutered along arid to the southward of the fortieth 
parallel. 

With the oxceptiou of the 12th :Lnd 13t11, mlren variable 
winds and high barometric pressure prevailed over the Qrand 
Banks, the development of fog to the eastward of tho sixtieth 
meridiau attendod the circulation of winds iii the southeast 
quadrant of areas of lorn baroinetric pressure which advanced 
e,zstward from the American coutiiient north of t h e  fortieth 
parnllol. To the westward of tho sixtieth moridian fog was 
gouerally reported following the Passage of‘ cyclouic area9 to 
tlie eastward. 

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

4ugUat: 48 03 

- 

Date. 

42 45 

I 
1-1 
5-6 

5 
6 
7 
7 
8 
8 
8 
9 
IO 
10 
10  

10-11 
IO-11 

11 
I 2  
I3  
‘3 
14 
1.5 

16-17 
16-17 

17 
I8 

18-19 
I 9 4 0  

23 
23-24 

24 
15-26 

26 

20 

16-rl 
a7 
17 
28 
29 
30 
31 
3’ 

, Vesscl. 
Entered. I Clonrod. 

51 44 
52 59 
74 00 
52 01 
47 49 

Time. 

G d s g h t .  

I I  p m  
3.30 p. m. 
8 %  m. 

%izght. 

8 p. In. 
2.40 p. m, 
6.30 11. m. 
8.17 I n. in. n. in. 

3.55 P. In. 
z p. in. 
1.30 a. m. 

1.28 a. m. 
7.30 p. m. 
4.30 p. m. 
6 n. In. 

E Km- 

Noon. 
IO n. m. 

5.30 p. m. 

8.50 a. m. 
3 p. ni. 
IO p. m. 
2.30 p. In. 

expressed in degrees, Fahrenheit). 

in the lower portions of the southorn slopo arid southern 
plateau. Along the Atlantic coast from Connecticut to South 
Oaroliua the temperature was about uormal, aud in all other 
districts the mouth was colder than the average August, the 
region over which tomperatuiW was below the uormal embrac- 
ing the greater part of the Country. The greatest excess of 
temperature occurred on the Pcwific coast northward of the 
thirty-eighth parallel, and in British Northwest Territory 
northward of Montana, in whldh districts the mean tempera- 
tures generally ranged from 4’ to 6 O  above the normal; the 
greatest deflcioncy occurred 1n the Missouri, upper Mississippi, 
and lower Ohio valleys, and in the Canadian Maritime Prov- 
inecs, the departures generally ranging from 30 to 40. 

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


