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east Gulf states, from the upper Lake region westward to 
eastern Oregon and Washington, and from the upper Missouri 
valley southward to eastern Colorado and central New Meu- 
ico; elsewhere the precipitation was in excess of the January 
average. The greatest deficiencies occurred on the North 
Carolina comt, where they exceeded five inches, and on the 
middle coast of the Gulf of Mexico, where they exceeded four 
inches. The greatest excesses were noted in the middle Mis- 
sissippi and lower Ohio valleys, where they exceeded five 
inches, and where in central Indiana they were more than 
seven inches; and on the Pacific coast, south of the Co- 
lumbia River, where they exceeded four inches, and where, a t  
Lo8 Angelos, Cal., they amouuted to more than five inches. 
At  stations in New Pork, Arkansas, Tennessee, Indiana, Ohio, 
Michigan, Minnesota, Illinois, Missouri, Indian Territory, 
Oolorado, Utah, Washington, and qouthern California, the 
precipitation WM the greatest, while a t  stations in Peunsyl- 
vania,-Virginia, North Carolina, Georgia, Florida, Alabama, 
Louisiana, and North Dakota, it was  the  least ever reported 
for Jannary. The greatest depth of snowfall reported for the 
month w1t9 two hundred and twenty-nine iuches at  Cisco, Oal. ; 
one hundred and ninety-four inches were reported at Towle’s, 
Oal., and one hundred and sixty-nine inchewt Emigrant Gap, 
Oal. During the latter half of the  month about one hundred 
and twenty miles of the  entral Pacific Railroad crossing the 
summit of the Sierra Ne & mnge of mouutains was blockaded 
by snow. This waa the  heaviest snow blockade ever known 
on the Central Pacific Railroad. I n  the northern counties of 
Nevada the excessive snowfall entailed great loss to the 

men, and i t  is estimated that fully fifty per cent. of the live 
stock was lost on account of starvation and exposure. 

Destructive floods occurred-in the early part of the month in 
southern Miesouri, eastern Arkansas, and northern and eastern 
Texas, destroyiug property to the  value of millions of dollars, 
and streams in south-central aud western Illiuois and southern 
Indiana overflowed their banks, causing much damage to 
property and loss of live stock. About the middle of the month 
the smaller streams in western Pennsylvania and West Vir- 
ginia overflowed their banks, doing much damage. During 
the latter part of the month warm rains melted a large amount 
of snow in the SierraNevada and Siskiyou mouut,ains in north- 
eru California, canRing streams to overflow, washing away 
railroad bridges and levees, filling cuh, flooding towns, and 
causing land-elides, and in the Sau Joaquin Valley and south- 
ern Califoriiia heavy rains caused streams and canals to over- 
flow, causing washouh, and flooding large tracks of country. 
Navigirtion was  not entirely-suspended on Lakes Michigan and 
Ontario, where the trips made by vessels were the latest on 
record, and the Btraits of Maciuac were still open to naviga- 
tion on the  31st. 
A remarkable feature of the month was the enormow qurtn- 

tits of Arctic i ncountered m a r  Newfoundlaud and the 
Grand Banks. %records for the last eight years show t h a t  
but small quantities of Arctic ice have been reported for Jan- 
uary in the region referred to during that period and that dur- 
ing the present winter there has been practicaliy no interrup- 
tion of the southward flow of icebergs and field ice from the 
region north of Newfoundland. 

- - 
b ATMOSPHERIC PRESSURE (expressed in inches and huudredths). - 

The distribntion of mean atmospheric pressure for January, 
1890, as determined from observations taken daily a t  8 a. m. 
and 8. p. m. (76th meridian time), is shown on chart ii by iso- 
bars. The difference between the mean pressure for January, 
1890, obtained from observations takeu twice daily a t  the h0UI-E 
named and that determined from hourly observations, varied at 
the stations named below, as follows : At Boston, Mass., New 
Pork City, Washington City, Savannah Os., Buffalo, N. Y., 
Cincinnati, Ohio, saint Louis, Mo., New drleans, La., and Gal- 
veston,Tex., the mean of 8 a. m. and 8 p. m. observations was 
higher by .OW, .010, .010, ,007, .002, .006, .001, .001 and .W3, 
respectively, and at Saint Paul, Minn., Dodge Oity, Kana., Den- 
ver, Colo., Santa FB, N. Mex., Salt Lake City, Utah, and 
Ban Francisco, Cal., t he  mean. of the observations taken at 
these hours was lower by .001, .006, ,006, .012, .002, and 
.013, respectively, than the true mean pressure. At  Chicago, 
Ill., and Memphis, Tenn., the mean pressureobtained from the 
8 a. m. and 8 p. m. observations corresponded with that de- 
termined from hourly observations. 

For January 1890, the mean pressure was highest from the 
Atlantic coast between the twentyeighth and thirty-fifth par- 
allels northwestward to eastern Tennessee, where it rose above 
30.30, the highest mean reading, 30.34, being noted at Au- 
gusta, Qa. Prom this region there was a decrease in mean 
pressure northeastward to anstern Nova Scotia, where i t  fell 
below 30.05, and northward to the northern part of the upper 
Lake region, where the mean valnea were below 30.10. An 
area of relatively high mean pressure occupied t h e  middle 
Missouri valley, with included readings above 30.26, whence 
there wm a gradual decrease in mean pressure westward to 
the area of lowest mean pressure for the month, which oc- 
cupied the north Pacific coast, where, from the mouth of the 
Columbia River northward, t h e  mean values fell below 29.86. 

A comparison of the pressnre chart for January, 1890, with 
that of the preceding month shows that there has been an in- 
ore1188 in pressure over the entire country, save along the im- 
mediate west Gulf coast where the means for the current 
month oorresponded with, or were slightly lower than,  those 

for December, 1889. The most marked increase in pressure 
occurred in the middle and upper Missouri and Saskatchewan 
valleys, where it amounted tomore than .20of an inch. In the 
current, as iu the preceding month, the inean pressure W M  
highest over the south Atlantic and the more eastern of the 
eastern Gulf states, and the increme in mean pressure in that 
region was about .06 of’ an inch. The lowest mean pressure, for 
each ofthe months referred to, was noted on the north Pacific 
coast, where the changm were slight. A uotable feature in 
connection with the pressure changes wa8 the appearauce, for 
the current month, of an area of high pressure Over the middle 
Missouri valley, with values above 30.26, where? for December, 
1889, the mean readings averaged about .20 ot an inch lower. 

The mean pressure was generally above the normal eaet of 
the Rocky Mountains, except In the lower Rio Qraude valley ; 
it was also above the normal on the south Pacific coast and 
ovor the southern plateau region. The mean pressure was 
below the normal along t h e  middle and north Pacific cot&++ 
over the middle and northern Plateau regions, and over north- 
western Montana and the British Possessions to the northward. 
The greatest departures above-the normal pressure were noted 
in North Oarolina and Georgia, where they amounted to .16 
and .16 at Oharlotte and Augusfa, respectively, and the most 
marked departures below the nOrmal pressure occurred on the 
north Pacific coast, where they equalled or exceeded .16 near 
the mouth of the Oolumbia River. 

The monthly barometric ranges at  the several Signal Service 
stations are shown in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United StaI’m are found to conform, is that 
they increme with the latitude and decream slightly though 
somewhat irregularly, with increasing longitude. In ianuary, 
1890, the monthly ranges were greatest over the northeastern 
part of lower Michigan and in eastern New England, where 
they exceeded 1.60, whence they decreased southward to less 
than 2 0  over southern Florida, to less than .30 dong the ea& 
Gulf coast, and to less 6han -70 on the west Gulf coast, and 

i) BARoNETBIC RANGEB. 
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westward to less than .70 in southeastern Wyoming, whence 
they increased to more than 1.10 on the north Pacific coa6t, 
Along the Atlantic coast, the mouthly ranges varied from .15 
at Key West, Fla., to 1.69 a t  Eastport aud Portland, Me., and 
Nantucket, Mass. ; between the eighty-second aud niuety- 
second meridians, .25 a t  Cedar Keys, Fla., to 1.65 a t  Alpenu, 
Mich. ; between t h e  Mississippi River and the Rocky Moun- 
tains, .66 at Cheyenne, Wyo., aud -67 at  Galreston, Tex., to 
1.38 at  Moorhead aud Saint Vincent, Miun.; in the Rocky 
Mountain and plateau regions, .44 &'Forb Grant, Ariz., to 
1.16 at  Walla Walla, Wash.; ou the Pacific coast, .49 at  San 

A notable feature of the distribution of mean pressure for 
the month was the unusually large range in pressure from the 
Atlantic to t h e  Pacific coassts. On the north Pacific coast the 
mean pressure was more than .16 below the normal, and on the 
south Atlantic coast the  mean readiugs were more than .16 
above the normal for Jauuary, giviug a range of more than 
.46 between the Atlantic and Pacific coasts, and a range of 
more than .40 between the middle Missouri valley aiid the 
Pacific coast. The greatest ranges in lnean pressure pre- 
viously noted for January occurred in 1886, when there was a 
range of more than .40 between an  area of high pressure over 
Manitoba and an area of low pressure on the north Pacific 
coast, nnd in January, 1888, when there was a range of more 
than .BO between an area of high pressure over the Missouri 
Valley and an area of low pressure over the  Qulf of Saint 
Lawrence, and a range of more than .30 from the Missouri 
valley to the north Pacific coast. 

Cnl., to 1.17 at Fort Oanby, Wash. 

AREAS OF HIGH PRESBURE. 0 Eight areas of high pressure were observed during the month 
of J a n u a q  within the limits af the stations of observation, 
seven of which first appeared in the northern Rocky Mountain 
region, and the eighth moved southeastward from the Hudson 
Bay region over northern F e w  England. The areas first ob- 
served in the northern Rocky Mountain region moved south- 
eastward until the centre of greatest pressure reached the 
central Mississippi valley, none passing to the  south of the 
thirty-sixth parallel of latitude. In passing over the eastern 
half of tlie continent t h e  direction of movement was generally 
to the eastward, with aa inclination to the north of east as the 
centre approechod the coast. All passed off the coast to the 
north of Oape Hatte~~as,  except one of minor importance which 
covered the plateau region8 and disappeared by gradual de- 
crease of pressure. The average rate of movement was thirty- 
one miles per hour, while the maximum rate w;19 Bfty-four and 
the minimum eleven miles per hour. Generally the are= of 
high pressure observed during the month were of less intensity 
than those usually observed during January ; they were also 
le88 numerous and their mean track was farther to the north 
than usual. The following is a general description of the more 
marked meteorological features attending each area of high 
pressure during its transit over the reglon of observation : 

I.-The month opened with this area central far to the north 
of Montana, while a barometric trough extended from Lake 
superior southward .to Texes. The pressnre continued to in- 
crease in the extreme uorthwest during the 1st and 2d, when 
the maximum, 31.12, occurred in the. Saskatchewan Valley, 
which was the highest barometric reading observed during the 
month. This high area extended slowly southeastward over 
the upper Misaissippi and Mimouri valleys during the 3d and 
4th, the centre of greatest pressure remaining north of the 
stations of observation. An area of low pressure moved east- 
wmd from the Oalifornia coast over the plateau region and a 
second depression developed over the Lake region, and were 
apparently forced to the south and eastward, respectively, a~ 
this high area advanced to t h e  south and eastward during the 
6th and 6th. While the movement af the principal area was 
to the southeastward over the Missouri Valley, the secondmy 
formed to the eastward north of the Lake region during the 
night of the 3d and passed southeastward over the Saint 

Lawrence Valley and New England, disappearing to the  east 
of the const liue during t h e  6th. In its movement southward 
this area was appareutly divided, one portion covering t h e  
easteru slope of the Rocky Mountains while the other moved 
slowly southward, covering the plateau regions. These condi- 
tions continued until the 7th, when the more easterly area 
distippertred, apparently uuiting with t h e  one then central 
over southern Idaho, which remained. almost stationary until 
the loth, when it was replaced by an area of low pressure. 

11.-The 8 p. m. weather chart of the 9th gave the first in- 
dication of the advance of th i s  area from the north of the 
Saint Lawrence Valley. The a. m. report of the 10th indi- 
cated that, the centre was passing southeastward and was  near 
to and northwest of Father Point, Quebec. The cold north- 
erly winds which prevailed over New England on the 10th and 
11th were attended by mow, but the temperature rose rapidly 

I t  moved t r pidly southward, covering the entire Rocky Mountain regions 
by the 12tl1, attended by oue of the most pronounced c o l d p  
waves observed during the month. It was preceded by an 
area of low pressure which formed over Texas and passed 
rapidly northeastward over the lakes, and a combination of 
these conditions resul ted in unusual temperature gradients 
over the central Mississippi valley. On the afternoon of t h e  
12th the temperature was above 60°, with rain in eastern Mia- 
souri, while it wm snowing with a temperature of 120 in west- 
ern Missouri. Destructive looal storms omurred on Sunday, 
the 12th, in the centpl valleys, and the wind increased greatly 
in force when i t  shifted to westerly, a maximum of fifty-six 
miles per hour occurring at Saint Louis Mo., 48 milee at oairo, 
Ill., and 44 miles a t  Springfield, Ill., during the night of the 
12th. On the morning of the 13th this area covered the re- 
gions from Texas northward to the Missouri Valley. It passed 
eastward over the central valleys on the 13th, and over the 
middle Atlantic states and New England ou the 14th, attended 
by lower temperature, but the thermal changes were much less 
iu the eastern portions of the United States than those previ- 
ously referred to. 

IV.-Was central north of Montana on the 14th, when an area 
of low pressure was moving eastward over t h e  Rocky Mountain 
region. The cold air from this area moved rapidlysouthward 
over the Rocky Mountain regions and eaatern slope, forcing the 
depressiou rapidly eastward over the Lake region, and causing a 
cold wave to extend southward to t h e  Oulfcorast, where the tem- 
perature fell to freezing on the 16th and 17th. The h igha t  
pressure remained north of Montana until the morning of the 
16th, when this area covered the central valleys, the maxi- 
mum pressure being 30.79 at Leavenworth, Kana. A northep 
occurred over Texas and extended eastward over the South- 
ern States, although the temperature did not fall to freeziiig in 
northeru Florida. It wm generally below freezing in Qeorgia 
and the other south Atlantic states. The movement of this 
area was  directly east from Missouri to the middle Atlantic 
coast. I t  covered t h e  eastern portion of the United Btaw 
ou the 17th and 18th, attended by generally fair weather. 
The centre passed to the east of the coast line on the 17th, 
when the temperature rose slowly over the eastern half of the 
United States, attending the movement of this area to the 
oastward over the Atlantic. 

V.-Appeared to the north of Idaho on the 16th where it 
remained almost stationary until the 20th, after which it 
passed rapidly sontheastward over Montana to eastern Ne- 
braska, where it was central on the morning of the 21et, ~ U B -  
ing a cold wave generally over the states of the Mississippi 
and Missouri valleys. The fall in temperature waa most 
marked and sudden from Missouri southward to Texas and 
northern Louisiana. The centre of greatest pressure passed 
from eastern Nebraska tonorthern Indiana from the 21st to the 
22d, the area being exteuded and covering the entire country 
east of the Rocky Mountains. On the morning of the 23d i t  
had remhed the middle Atlantic coast, but the pressure waa 

s this area passed eastward duriug the 12th. 
111.-Was central north of Xontana ou t he  10th. 
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decreasing rapidly, owing to the advance of a storm from the 
upper lake region. 

VI.-When the precediug area covered the eastern portion 
of the Uuited States, number vi was advancing from the region 
north of North Dakota, and a slight area of low prwsure wm 
over eastern Dakota, separating the two areas of high press- 
ure. The atmospheric movement w a s  unusually rapid during 
the 23d. The low pressure above referred b moved eastward 
over the lakes atid developed considerable energy, while the 
high area moved rapidly southward, covering the central Val- 
leys and exteuding southward to the Gulf coast by the after- 
noon of the 23d. Althongh the movement w m  rapid and the 
area well defined, it was not attended by unusual changes i n  
temperature. After reaching t h s  lower Missouri valley it 
moved eastward, following the general course of those pre. 
viously described, reaching the lower Ohio valley on tlie 24th 
and eastern North Carolina on the 26th. It disappeared ap. 
parently by a gradual decrease of pressure, a8 t he  easterly 
movement apparently ceased when the centre reached the 
Atlantic coast. 

VI1.-Although the pressure was relatively high over the 
central plateau and Rocky Mountain regions on the 26th, re. 
porta indicate that th i s  area developed to the north of Mani. 
toba previous to the 27th, during which date i t  passed ova 
Niunesota and thence eastward over the  upper lake region, 
extending soutliward to the Gulf and south Atlautic states, 
It was attended by generally fair weather, but produced nc 
marked changes in temperature. As i t  approached the south 
Atlankic states Rtrong northeasterly gales occurred from Hat 
teras, N. C., southwestward over Florida, whilo northerly galeh 
occurred on the Atlantic coast north of Hatteras. 

VII1.-This area probably developed on the Pacific coast 
north of the stations of observation. At 8 1). m. on the 29th a 
well-marked area of low pressure covered Montana, with hoavg 
snows to the uortli of that state and'general rains on the Pa. 
ci5c coast. The telegraphic reports of the 30th indicated II 
rapid increase in barometric pressure at  northeru Rocky 
Mountain statioux, and ou the following day this area had 
moved southeastward, covering the northwestern states a t  the 
close. of the month. 

Twelve area n f low pressure appeared within the  field 01 
observatiou duriiig the mouth of January. The arerage rate 
of movemeut of these areas was unusually rapid, being 
forty miles per hour, while the maximum was fifty-four and 
the minimum twentytwo miles per hour. The general di- 
rection of movement was emterly while paasiug over the 
eastern half of' the continent, those appearing in  the higher 
latitudes moving more directly to t h e  east than those farther 
to the southward. The direction of movement on the Pacific 
coast wa8 also to the eastward, but in passing over the Rocky 
Mountain range there WM an apparent tendency to change 
direction to the southward, this southern movement being 
usually attended by areas of high pressure to the north or 
northesst of the depression. The mean track of these area8 
wa8 to the north of thoRe usually observed in. January, no area 
of low pressure having been t rued  south of t h e  forty-second 
parallel and east of t h e  Missiesippi, while only one appeared 
on the eastern slope of the Rocky Mountains south of Kansas. 

The following ie a general description of the weather con- 

d 1.-At the opening of the month this disturbance waa ap- 
parently forming in the northern portion of a barometric trough 
which extended from Lake Superior southwestward to the Rio 
Grande Valley, while a second depressiou covered thacentral 
Rocky Mountain region. An area of high psessure aud a 
cold wave to the north of Montana moved rapidly southward, 
causiug this disturbance to increase in energy, and move rapidly 
to the eastward, arid a t  the same tirue forcing the depression 
which waa over the Rocky Mountain region to the westward. In 
moving eastward over the Lake region during the 2d, this de- 

AREAS OF LOW PRESSURE. 

itions attending these depressions : 

-~ ~ 

preasiou was attended by heavy rains in the Ohio and lower 

pressure decreased at  the centre of dis- 
ttirbanm during the ensterly movement, the lowest observed 
barometric reading, 29.46, occurring at  Anticoati, Gulf of Saint 
Lawreom, on the night of the 2d, where the barometer fell .04 
of a11 inch in twelve hours. This storm was attended by high 
westerly winds in the Lake region, and strong southwesbrly 
gales in the lower Saint Lawrerice valley arid in northeastern 
New Englaiid and off the New-and coaat. 

11.-This disturbance developed in the north Pacific and 
was observed off the north Pacific coast duriug t h e  2d, 
although the location of the centre is not fixed until the after- 
uoon of the 3d, wlieii i t  was near the north California coast. 
There was an tlppareut southerly movement during the 2d and 
3d, probably due to t h e  Presence of the  extended area of high 
pressure which existed to the northeastward. On the 4th i t  
pwsed over the central plateau region as an extended depres- 
sion, but after reaching Colorado ou the  6th it was forced 
southward over New Mexico, where it wlt8 quicklyreplaced by 
the advance of au area of high pressure from the northward. 

111.-The 8 a. m. report of the 6th indicate8 that t h i s  dis- 
turbance had its origin p a r  to and north of the upper lake 
region. I t  developed quickly in advance of a cold wave, and 
moved enstward to the Maritime Provinces a t  an average velo- 
city of forty-four miles per hour. The rapid easterly move- 
ment of this depression w'as tittended by a rapid decrease in 
presaure a t  the centre, the fall 111 the barometer at Ohatham, 
N. B., iu  twelve hours during the 6th ljeiug .66 of an inch. 
I t  piwsed eaatward over the Atlautic during the 7th, followed 
by northwesterly gales, the relocity a t  Anticosti, Gulf of Saint 
Lsreuce ,  on the morning of tho 7th, being fifty-two m- 
the west,. I t  wm also followed by R cold wave in t h e  Saiut 

awreiice Valley and northern New England 011 the same date. fi 1V.-This disturbance existed to the north of North Dakota 
on the 7th. Its movement eastward could be readily traced 
from telegraphic reports, but the location Of itS.MUtre could 
only be approximately given, owing to tlie high Iatit,ude over 
which it passed. I t  w m  the most northerly disturbance traced 
during the month over the ceutre of the contiuent, but its 
course was to the south of east, which carried ita centre over 
the Saint Lawrence Valley in the vicinity of Quebec where 
i b  was located on the afternoon of the 8th, on which date ita 
influence waa felt as far southward as the thirty-fifth parallel. 
Stroug westerly gales acctirred on the middle Atlantic aud 
New England collsts and in the Lake region during the 8th 
and 9th. The weather cleared quickly over the Northeru 
States as it passed eastward, and while the area of precipita- 
tion was large Che amount was very slight. On the morning 
of the 9th the  centre of disturbance was near Halifax, N. S., 
where the  barometer WAB reported 29.12. The same reltdiug 
was observed a t  Sydney, 0. B. I., atteuded by easterly winds. 
This was appareutly t h e  most severe storm of tlie month off 
the New England coast, tho wind reaching a maximum velo- 
city of forty-six miles at Eatport ,  Me., and sixty-eight miles 
at Block Island, R. I. 

V.--\maS first observed far to the north of Montana on the 
8th. It moved slowly southeastward, developing but slight 
energy, snd becoming greatly extended in au e a t  and west 
direction. On the moruing of the  10th a barometric trough 
extended from Lake Michigan westward to Iclaho, the ba- 
rometer beiug lowest in northern Oolorado. The 8 p. m. 
report of the 10th abowed a well-defined area of low pressure 
covering Colorado, bounded by the line of 29.60, while the 
isobar of 29.70 al8o inclosed it, but extended to the  eastward 
over Iowa and Missouri, the barometric gradieut being very 
slight in the emtern portion of the disturbanm, while i t  was 
much more marked to the north and northweat. The 8 a. m. 
report of the 11th exhibited a marked contraat betweeu the 
meteorological conditionR then existing and those reported 
eight honrs previous. The centre of lowest pressure had been 
transferred from emtern Colorado to southern Wisconsin, where 

and general railis throughoutthe eastern half 
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the pressure had decreased .44 of an inch in twelve hours. 
While t h e  track of number v, exhibited on chart i, indicates 
that thi8 disturbance passed from eHstern Colorado to the  
upper lako regiou in  twelve hours, the reports from stations iu 
tlie lower Missouri valley indicate that possibly a uem develop- 
ment occurred during the night in thiR section and m a  forced to 
the northeast\vard, while the origiual disturbance moved south- 
Westward arid then southward over the Rio Grande Valley, 
finally resulting i n  conditions which favored the development 
Of the storm which followed. This storm attaiued its maxi- 
mum energy during the first twelve hour8 of it8 existence, and 
affer rencllirlg the Lake region i t  moved eastward, becoming 
gre:bt41y extended, aud the pressure increasing rapidly at  the 
centre. It passed over New England 3s a feeble disturbance 
during the night of the l l t h ,  appareutly becoming less clearly 
defiued as it advauced eastward. 

The barometer was low over the Rio Grande Valloy on &- h, while an extended body of cold air covered the uorth- 
eru and ceritral ltocky Mountaiu slopes. This cold air moved 
southward to northeru Texas by themorning of the 12th, while 
warm noutherly winds prevailed over the states of the Missie- 
sippi Valley m far north as Missouri. On the moruiug of tho 
12th this disturbance was central in the OrtstSterIi portion of 
Indian Territory, where the temperature ma8 6 8 O ,  whi le  in 
northern TexM it had fallen to 1 8 O .  Duriug the following 
twelve hours i t  moved northward 60 the southern portion of 
Lake Michigan, where the barometer fell from 30.02 to 29.28, 
with a teml)eruture above 6 0 O  from the Lake region southwtird 
to the Gulf, and below 20° over the  emtern Rocky Mouutain 
dope from Minnesota and the Dakotas southward to Iiidiau 
Territory. This storm continued its northeasterly movement 
during the succeeding twenty-four hours, the pressure tlecreas- 
ing at the CeIltre, but the inclosed area became more exteuded 
after passing the Lake regiou. Jt was atteuded by destructive 
local storins in the etates of the ce tral Mississippi and Ohio 

and along the Atlantic coast. The minimum b a r o m e d s -  
ure, 28.94, observed during its transit occurred at Auticosti, 
Qulf'of Saint Lawrence, on the aftenloon of the 13th. 

VII.-Tliis disturbauce formed over the central pl* .i t eau re- P ion during tlie 13th, replacing the area of high pressure which 
wm central over that region during the night of the 12th. It 
first moved slowly southeastward, extending over the southern 
aud central Rocky Mountain regions, and then rapidly east- 
ward, covering the Mississippi Valley during the night of the 
14th. The area of precipitation accompauyiug this disturbance 
included the elitire country ea& of the Rocky Monntaius. The 
principal area of low pressure moved ertstward over the Lake 
region, while a secondary formed in the soutliern portion of 
the barometric trough, whicli, after passing eastward to the 
Miseiseippi Valley, waa rapidly replaced by the area of high 
pressure which followed. After passing the lower lake region 
t h e  barometer fell rapidly HS the centre passed over New Eng- 
lalid and thence uortheastward, the storm apparently reachiug 
its  maxiinurn iutensity during the night of the 1&h, wheu 
central over Nova Scotia. Severe gales occurred on the At- 
lantic cowt n o r t h m a t t e r a s ,  N. C., the winds reaching thelr 
maximuivelocity after Rhiftillg to westerly. ThiA diPturbance 
Pawed to the ea& of Nova Hcotia duriug the 17th, causiiig 

'Severe gales on the north At.lautic. 
VI11 and IX.-Was a Rlight disturbance which probably 

Origiutited ou the Paciflc cowt, or formed as a secoudwy over 
the plateau region during the 17tl1, following a severe storm 
which extended over the north Pnciflc coast during the two 
preceding days. After passiug eastward to the central Rocky 
Mountain region during the 18th, it was apparently forced to 
tbe southward by an area of high pressure, aud although the 
principal diaturbance could not be traced after the 19th, the 
diRturbarice traced a~ number ix formed in the lower Mia- 
muri valley in  the northenst portion of the barometric trough 
which attended this disturbance. The rapid southerly move- 
ment of cold air over the eastern dopo of the Rocky Mountains 

VI 

valleys, a dry norther i n  Texw, an += gales in the Lake re iou 

apparently separated the secondary from the principal area of 
low pressure, aud while the secondary moved northeastward 
with iucreasing energy, the former w a s  replaced by an area of 
high pressure. The low areit traced as number ix moved first 
to the northeastward over the upper lake region, apparently 
reaching its maximum energy while ceutral north of Lake 
Huron, where the barometer fell from 29.92 to 29.36 during 
the night of the 20th. It paased r;y)idly eastward from this 
region, reaching uortheast New England by 8 p. m. of t h e  20th, 
and it appitreutlg increased in euergy whilo passing over Nova 
Scotia. The a. m. report of the 2lst indicated thelomest barn- 
metric reading observed during the transit of this storm, while 

EIry .--Formed over the central Rocky Mouutain regiou on the 
224 the barometric pressure being at  tliat time lo\v 011 the 
north Pacific const. It paased northeastward to Lake Supe- 
rior on the 22d, where the clirectiou of movement chauged to 
the south of east, the disturbance passing over the Saint Law- 
rence Valley and New England on the 23d, after which i t  dis- 
appeared quickly to tlie eastward without causing RIIJ marked 
disturbance within the regiou of observation, although the 
winds attainod a mnximuni velocity of forty-six miles 011 L ke 
Erie when the centre was near Toronto, Ont., and light R I & ~  
occurred tlirougliout the Lake region and in New England 

&I.-This disturbance originated on the north Pacific c w t ,  - 
where the pressure was decidedly below the .normal from the 
2lst to the 23d, atteuded by henry rains from centrtitl Cali- 
forriia northward, and severe southerly gales on the north 
Pwific coast. The disturbaiice remaiued Idmost stationary 
until the 23d, after which i t  passed eastward to the Rocky 
Mountains Hiid then southward to southeastern Montana, he- 
comiiig greatly exteuded while passiiig over the eastern dope 
of the Rocky Mountains. 011 the uiorning of the 26th two 
ceutres of disturbance were observed, oue over the upper 
Mississippi valley and the other over Colorado. The 8 1). ui. 
report of the same date indicated that tlie disturbance over 
tho upper Mississippi valley had passed eastward to the lower 
lake region as a feeble disturbance, attended by light rains, 
while that over Colorado had been replaced by au are8 of 
high pressure. This storm moved southeastward from the 
lower lake region to the southern New England coast, and 
probably th is  direction of movement coutinued beyond t h e  
coast line. It waa followed by moderate gales from the north 
at  stations on tho coast from Hatteras, N. C., to Block Island, 
It. I., on the night of the 27th. 

XI1.-This storm also had its origin on the north Pacific 
coast, where i t  wm central on tlie moruingof the29tli. Heavj  
gales occurred on this coast duriug the preceding day, and the 
disturbance probably originated orer the north Pacific. It 
passed rapidly eastward, and in twenty-four hours the centre 
had reached uorthern North Dakota. The easterly course con- 
tinued during the 30th, and by tlie inorniug of the 31st i t  was 
central north of Lake Hnron ~8 a well-defined area of low 
pressure, including in its limits the northern states east of the 
MiRSiAsippi. Qeneral rains occurred in the lowerJake region, 
New York, and New Bngland, hut the amonnt of precipitation 
was slight, aud the  northeasterly course of the storni carried 
i t  beyoud the limits of the United States, oausing the weather 
to clear rapidly over the  rain-nres previously named. 

In  t h e  following consolidated table, showing the prinoipal 
characteristics of the areas of high and low pressure which ap- 
peared over the Uuited States and Canada during Jmuary, 
1890, t h e  dates upon which the  respective areas of high and low 
pressure were first observed are given, together with the lorn- 
tion of their centres when first and last observed, their dnra- 
tion, in days, and the maximum velocity of t h e  wind during 
their pmsage. The st-coud part of the table shows the  maxi- 
miim abnormal changes in pressure in twelve hours uoted 
during the pmsage of each area of h igh  or low presfjure, together 
with t h e  maximum abnormal changes in temperatiire, and the 
maximum velocity of the wind resulting therefrom. The pub- 
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d New York. 
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lication in succeeding numbers of the MONTHLY WEATHER 
REVIEW of tables giving similar data will furnish valuable 
material for determining the normal movement, rate of pro- 
gress, iutonsity, and duration of areaa of high and low pressure, 
and a study of the record of abnormal pressure changes in cou- 
nection with the abnormal temperature changes and maximum 
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wind-velocities will be of. great value in the current work of 
this  office i n  calculating the  changes in temperature and t h e  
maximum wind-velocity which will probably attend the eastern 
movement of a.reas of high and low pressuro which appear over 
the western part of the country and which are first located by 
the telegraphic reports of thie Service. 
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Maximum abnormal chrmges in pressure in twelve hours with maximum abnormal changes in temperature and 
.3 maximum wind velocities In connection thorcwith. 
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NORTH ATLANTIC STORMS FOR JANUARY, 1890 (pressure iu inches and millimetres; wind-force by Beaufort scale). - 

The paths of the depressions that appeared over the north 
Atlantic Ocean during January, 1890, are shown on Chart i .  
These paths have been determined from international simul- 
taneous observations by captains of ocean steamships and 
sailing vessels received through the co-operation of the Hydro- 
graphic OBce, Navy Department, and the "New York Herald 
Weather Service." 

Twelve depressions have been traced for January, 1890, the 
average number traced for the corresponding month of the laat 
seven years being 9.7. The greatest number of depressions 
previously traced for Jauuary was twelve, in 1884 and 1887, and 
theleast number was seven, in 1886. Of the depresRions 
traced for the current month six advanced eastward over New- 
foundland, three passed eastward between Newfoundland and 
the forty-second parallel, and three first appeared over the 
ocean. Of the nine depressions that moved eastward from the 
American continent, four were traced to the British Isles, as 
were also two of the storms which flrst appeared over the ocean. 
The depreeslons generally pursued a uniform east-northeast 
course, and, while the tracks were more southerly than during 
the preceding fall and winter months, no storms were located 
south of the fortieth parallel. Over. the western part of the 
ocean the severest storms occurred on the 3d, 7th, 9th, loth, 
17th, and 28th, when the pressure fell to, or below, 29.00 (737), 
and the wind attained hurricane form; on the 14t8h,21st to 23d, 
25th, and 26th, heavy gales were reported in that region. At  
Saint John's., N. F., the gale of the 7th was accompanied by 
mow and rain ; that of the 10th by a heavy snow storm ; that 

of the 17th by snow, sleet, and rain; and on the 21st a blind- 
ing snow storm prevailed all day. Over mid-ocean severe 
storms prevailed throughout the entire month, tho 4th, Sth, 
16th to 18th 22d to 24th 28th, and 29th being datesfor which 
pressure fallhg to, or beiow, 20.00 (737) and gales of hurricane 
force were noted; on the 24th pressure below 28.30 (719) was 
indicated, and an extreme reading Of 28.08 (713) waa reporled. 
Stormy weather prevailed over and near the British Isles on 
the 3d to 6th, 9th, and 14th to 27th; on the 6th a heavy gale 
prevailed over Great Britain and Ireland, causing many 
wrecks and much damage; from the 18th to 26th the barome- 
ter continued very low over the British Isles, falling to 28.97 
(736) a t  Leith, Scotland, on the 19th, on which latter date a 
terrific storm raged over Ireland and the more northern and 
western parta of Great Britain and caused much damage to 
property and Rhipping. 

The movements of areas of high pressure over the north At. 
lantic Ocean during the month were as follows : On the 1st 
the pressure was highest over Nova Scotia, and an area of high 
pressure extended thence to the West Indies and the Azores. 
By the 2d the area of high pressure had settled southward and 
was central off the south Atlantic coast, where it remained 
until the 3d, and by the 4th the pressure was highest over the 
middle Atlantic states and the area of high pressure over the 
ocean had apparently contracted to the westward of the fiftieth 
meridian. By the 6th this area had moved to the vicinity of 
Bermuda, whence i t  apparently moved eastward. On the 10th 
an area of high pressure was  central over the lower Saint Law- 


