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pressure over and south of tlie Biitisii Isles. 011 tho 44th a 
etorm was central uorth of' NewfoundIaad, having :~I\~aiicod 
from the Saint Lawrence Vallej, wlience i t  moved east and 
south of' enst to aboot the 23d meridimi by the Wth, after 
which it appiireutly recurred northward uiider the influence 
of' high pressore to the eastw;wd. On the nioruing of' the 27th 
a storm was ceiitr;il off tile New Eiig1:ind coast, to which posi- 
tion it bad advanced from tlie middle Atlantic coast, wlience 
it ho\-ed northeast over the Gulf' of' Saint Lawrence by tlie 
28tl1, iif'ter wliicli ditto i t  disappeared north of tlie region of 
observatiou. This storm exhibited marked energy on the  2'7th 
and 28th. On the morning of the 30th R storin w i s  central 
south of' Newfotindliuid, liitviug ~td\.a~iced eustward over New 
Eiiglimd and Nora Scotia, nnd by the morning of the  31st the 
storm-centre had moved to northeast of Nemfouudlund, where 
i~ inoderate display of euergy \vi18 diomii .  

The only Ar icTe ruported Wits a Iirrge iceberg in N. 49O 
391, W. 470 501, 011 the 13th. The Strait of' Canao wily reported 
ful l  of' ice 011 the 3itIi. In Deceiuber, 1884, 1883, 1884, 1886, 
ant1 1888, no Arctic ice WHS reported neiir Newf'oundland and 
the Qraritl Biiliks. 111 1885 several icebergs were observed oi€ 
the Newfoulidland coast tlie latter Iwrt of' the month. I u  1887 
a small iceberg wr29 reported in N. 46O lo', W. 47O 38' on the 
!2Gtli, aiid R 8ina11 iceberg i n  N. 48O 2W, W. 4S0 40/ on the 28th. 

The limits of 9 gareiis west of the 40th niericlian, as  du- 
termined by reports of slripmasters, are sliown on chart I by 
dotted shading. East of' tlre 55th lneridiali f'og was reported 
on 3 dates. No fog was reported west of the 55th meridian. 
Compared with tho corresponding month of the h u t  3 years 
tlie dates of occurreuce of fog neiir the Grand Biiuka i n  De- 
cember, 1800, was 2 less than the inwage. The average 
number of foggy days between tlio 56th aud 65Lh meridians in 
December, as shown by reports of the last 3 Fears is 4, and 
west of' tlie 66th meridian the average number is 3. Ou t h e  
dtltcs fog was reported near t h e  Grand Banks for the current 
month, t h e  l l t h ,  28th, and 29th, i t  occurred with the appronoh 
of general Atorms from t h e  westward. On the 3d, Gth, 17th, 
ar~d ZOth, dense fog wa8 reported nt poirite along the New 
England, New Pork, and Nom Jersey coasts with the approach 
of' general storms. 

,OCEAN ION IN DEOEMBER. 

QG IN DECEMBER. 

mean ternperatore W I L ~  also below 20 at stations in central 
Itlallo arid Wyoiiiing. 

Tliu niei~n temperature WHY iibo\7e the iioriniil, except froin 
tho east part of'the ripper hike regiou esstwnrd arid southward 
to the Atlantic coast, arid 011 the middle Piicific const and the 
west !)art of the middle plstettu region, The greatest depart- 
ure ;hove tlie normiil toniperatiire occurred i n  tlie British 
Possessious north of Moiitma, wliere i t  \vas more t l i w  16, and 
the departtire iibore the normti1 exceeded 5 over tlie uorthern 
part of the coniitry between the 87th illid 120th ineridiane, aud 
thence to north Texas. The departure ribore the normnl iilao 
exceeded 5 on the extreme AontB Picific coust and ill southwest 
Arizona. Tlie most marked departure below t,lie non~ml tem- 
perature occurred in the Siiint Lnwreuce Vdloy and tlienm 
southward to the west Maine coast, where it exceeded 10, arid 
the depaitiire below the uorlniil exceeded 5 golierally i u  New 
Pork, New England, aud the Cauadinn Mariti iiie Provinces. 

A notable feature of the  distributiou of temperature for the 
month was the cool weather mliicli prevailed over the north- 
ea& part of the country, aud tlie unusual w a h t h  of' the Aeatwu 
iu the north-central districts. At  Montreal, Quebea, where 
the iiorlnal temperature for December is 14 above tbn t  of Saint 
Vincent, Minn., and 6; above tliat of Bismarck, N. Dak., the 
mean temperature for the current month was 12 nud 18 below 
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that ofthe stations named, respectively; and at Eastport, Me., 
where the normal temperature is 21 abore that of Saint Vincent, 
Minn., and 12 above that of Bismarck, N. Ihk. ,  the  mean 
temperature for the current month w a s  1 and 7 below tbat of 
the stations named, respectively. 

The following are the more important general temperature 
changes of the month : 
k9n the 2d a severe cold wave extended from Minnesota east- 

ward over the Saint L a m e  Valley, the minimum temp6ra- 
ture falling below -25 in  parts of Quebec, Ontario, and in 
northwest Minuesota, to -8 at  Eastport, Me., Northfield, Vt., 
and Sault de Ste. Marie, Micli., and to -6 at  Duluth, Minn. 
On the 4th unusu;illy cold weather prevailed east of the Rocky 
Mountains, the temperature in Wisconsiu, north Illinois, and 
uortheast Iowa being more than 20 below the average for the 
seasoii. A report from Quebec. Quebec, dated the 8th, stated 
that an ice bridge had formed over the Saint Lawrence River, 
and that this was the  e;irliest date on record for the formation 
of an ice bridge at  tliat point. On the 10th A warm ware ex- 
tended from the Lake region southwest to Missouri  axi is as, 
and thence northward to Manitoba, the temperature in the 
Dakotas and Manitoba being 20 to 30 above the average for 
the season. From the 19th to the 22d unusually warm weather 
prevailed in Minnesota and the Dakotas, the temperature 
ranging 20 to 30 above the average for the  seaRon. On the 
22d the  temperature in west Wisconsin, east Minnesota, Wyo- 
ming, and Montaua was 20 above, and in the Dakotas 30 to PO 
above the average for the 8e:ison. In north Minnesota the 
high temperature was unprecedented, and was 5 to 10 higher 
than ever before recorded for t h e  season. On the 31st the 
temperature was 25 to 30 above the average in Arkansas, east 
Missouri, and Iowa, and the month closed with one of the 
marinest periods on record for the season iii that region. 

The warmest December in t h e  history of the Signal Service 
occurred from Nevada and Arizona eastward to t h e  Atlantic 
coast from Massachusetts to north Florida in 1889, when the 
mean temperature was 5 to 9 above the normal in the plateau 
region, 10 to 15 above on the middle-eastern and southeast 
slopes of the  Rocky Mountains and in the west Gulf states, 
13 to 18 above in  the middle and lower Mississippi and lower 
Missouri valleys, 9 to 10 above iu the east Gulf states, 13 to 
to 16 above in the Oliio Valley and TenneRsee, 9 to 12 abore 
in the lower lake region, and 7 to 10 above in the south and 
middle Atlantic states aut1 south New England ; on the  north 
Pacific coltst, in the Sacramento Valley, aiid the west parts-of 
the middle siicl northern plateau regions in 1886, when the 
mean temperature was 2 to 7 abore the normal; in the upper 
Missouri valley and on the Pacific coast from San Francisco 
to Los Angeles, Cal., in 1885, when the meaii temperature was 
13 above the normal i ~ i  the upper Missouri valley, and 2 to 3 
above on the Pacific coast; in the Dakotas and Red River 01 
the North Valley, and from bake Ontario eastward over north 
New York and north New England in 1881, when the mean 
temperature was 10 to 12 above the normal in the Dakotas and 
6 t o 1 0 a h v e  in north New York and north New England; 
over the Florida Peninsula in 1879, when the mean tempera- 
tare was 4 to 6 above the normal ; and iu the upper lake region 
and along t h e  Mississippi River north of the 40th parallel in 
1877, when the mean temperature was 10 to 17 above the normal. 

The coolest December in the history of the Signal Service 
wae generally noted east of the lower Missouri valley and the 
southeast slope of the Rocky Mountains in 1876, when the 
mean temperature was 6 to 8 below the normal in the weet 
Gulf states, 9 to 15 below in the middle and upper Mississippi 
valleys, 7 to 9 below in t h e  east Gulf states, 9 to 12 below in 
the Ohio Valley and Tennesqee, 6 to 12 below iu thesoq,th and 
middle Atlanticstates and New.Eiiglltnd, and 7 to 10 below in 
t h e  lower lake region; from the north Pacific coast and the 
northern plateau region southeast over t h e  lower Missonri Val- 
ley in 1884, when the mean temperature waa 6 to 10 below the 
normal on the north Pacific coast, 16 to 17 below in the north- 
ern plateau region and on t h e  northeast slope of the Rocky 

__ 
Mountains, and 9 to 12 below on the middle-eastern slope of 
the Rocky Mountains and in the lower Missouri valley ; in t h e  
middle Missouri valley and over a greater part Of' California 
south ofthe 40th parallel in 1879, when the mean temperature 
was 14 to 15 below the normal in  the middle Missouri valley 
and about 3 below iu  California; and at  stations in the wiltrat 
upper lake region in 1872, wheu the mean temperature was 9 
to 10 below the normal. 

I n  1889, wheu the mean temperature was the highest erer 
reported for December over a greater part of the country south 
of the 45th parallel and east of the 116th meridian, an area of 
high pressure occupied the southeastern states, where the mean 
pressure was about one-terith of an inch above the normal; 
uo geueral storm traversed the country east of the MissiRsippi 
River and south of the 40th parallel; and there wa8 an unusual 
prevalence of general storms over and north of the Lake region. 

I n  1876, when the mean temperature was the lowest ever 
reported for December over the country east of the Mississippi 
River, an area of unusually high pressure extended Over a n d  
west ofthe lower Mississippi valley; a similar area occupied 
the eastern Dakotas; and three well-defined and energetic 
general storms traversed the Gulf States. 

0 DEVIATIONS FROM NORMAL TEMPERATURE. 
The following table shows for certain stations, as reported 

by voluntary observers, (1) the normal temperature for Decem- 
her fop a series of years ; (2) the length of record during which 
the observations have been taken, and from which the normal 
baa beeu computed; (3) the mean tempm'ature for December, 
1890; (4) the departure of the current month from the normal ; 
(5) and the extreme monthly meail for December, during the 
period of observation and t h e  gears of occurrence : 

Btateand station 

Arkamas. 
Lend Hill ....... 

Calajornta. 
Bacramento . . . . , 

C.bnncelicut. 
Middletown. ... 

morida. 
Merritt's Island 

f f m g i a .  
Forsyth . . . . . . . . 

IUinoin. 
Peoria.. . . . .. . . . 
Riley . .. .. . . . . . . 

Indiana. 
Vevay.. . . . . . .. .. 

Iowa. 
Cresco . . . . . . . . . . 
Monticello. . . . . .  
Logan . . . . . . . . . . 

Xamas. 
Lawrence . . . . . . . 
Wellington ...., 

Louisiana. 
Grand Coteau . . . 

Bfninc. 
Orono . .. . . . . . .. 

Ma land. 
Combe?and.. . . 

Maasachusetla. 
Amherst . . . . . . 
Newburyport .., 
Somerset . . . . . . , 

Miihigan. 
Kalamazoo . . . . . 
Thornville. ... .. 

b l i n y t a .  
Minneapolis .... 

BfonCana. 
Fort Bhaw . . . . . . 
New Hampahire. 

Hanover . . . . . . . . 
New Jeracy. 

Moorevtown . . . . 
South Orange ... 

New York. 
Cooperetown.. . 
Palermo . . . . . . . . 

North Carolina. 
Lenoir . . . . . .. . .. 
N'th Lewisburgl 
Waoseoo.. . . . . . . 

OMp. 

County. 

Boone. . . .  .. 
Sacramento 

Middlesex.. 

Brevard . . . . 
Monroo . . .. 
Peoria. .  . . . . 
McHenry . . . 
Switzerland 

Howard. ... 
Jones. .  ... . . 
Harrison . . . 
Douglas . . . . 
Sumner . . . . 
Saint Landr 

Penobscot . . 
Allegany ... 
Hampshire. 
Essex ...... 
Brlstol ..... 
Kalamamo . 
Lapeer . . . . , 
Hennepin . . 
Lewis &Clark 

Ornlton.. . . . 
Burlington. 
Essex . .. . . . 
Oswego.. . .. 
Caldwell .... 
Champaign. 
Folton ..... 

Otsogo , . . . . 

41.7 0 1 0  + 2.6 0 
55.3 

39.9 - 7 . 0  50.9 

24.7 - 4.1 36.0 

61.2 - 1.6 67.0 

51.6 + 1.9 61.3 

37.7 

35.9 + 1 . O  49.0 

$ 4.6 2.8 44.3 

5.5 44.8 i::z $ 6.2  46.a 

56.5 + o . 2  65.0 
11.4 - 9.9 30.8 

31.8 - 0 . 1  43.2 

23.9 - 9.9 36.0 
2 4 7.4 36.5 
a 2 1  1 2.6 39.0 

29.1 - 0.3 40.2 
26.8 - 1.0 38.0 

23.3 -(- 8.1 31.6 

36.2 +10*9 39.7 

1a.4 - 8.4 31.2 

30.3 -- 2.2 41.0 
27.9 -4 .1  38.6 
18.4 - 8.9 33.1 
19.5 - 5 4  33.7 

38.9 + 0.7 48.9 

27.7 0":; 4Ji 
30.4 

0 

29. I 

39.9 
21.8 

58.0 

39.8 

18.5 

14.6 

4.5 
8. I 

15.4 

19.8 
a3. I 

11.1 

51.8 

11.4 

24.8 

19.5 
23.4 
21.8 

16.7 
19.6 

1.9 

a. 2 

IO. 2 

23.9 
24.3 

2: I 
29. I 

19.0 
17. I 

- 
i 

r I - 
1w 
1- 

I871 

1% 

1876 

1876 
1876 

1876 

1876 
1859 
15379 

187a 
1884 

1887 

I s 9 0  
I 8 6 6  

1872 

;% 
1876 
I886 . 
1872 

I88q 

1872 

1876 
1872 

;E 
1876 

1876 
r87a 
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Oregon. 
A I bany .......... 
E o l R  ............. 

PcnMylvania. 
Dyberry  ......... 
Gram Ian Hi l l s . .  
Wolls%orouah ... 

. _ _ I  
I 

rinn ......... 
Polk ......... 
Wayne ...... 
Clenrfleld .... 25.7 2 4 . O  .- 1.7 37.0 
Tiogn. ....... 30.2 11 1 22.2 !- 8.0 39.5 

-statesburgh ...... Surnter ...... 47.7 1 i Souih  Carolina. 9 146.8 !- 0.9 56.6 

........... ...... A u s t i n  Wilson 40.7 
...... I 54-3 

Strafford .......... I Orange ...... 22.1 

17 56.1 + 1.8 65.8 

17 13.4 !- 8.7 29.5 
i Tm~sasc. 1 , 

TaZaS. 

vmumt. 

Virginia. 

Washington. 

Whwndn. 

........ 
20 141.8 + 1.1 56.5 

New Ulm 1 Austin 

B i r d s n e s t  ........ 41.5 22 41.0 i- 0 .5  51.1 

Fort Towusend..' Jefferson ..... 41.0 15 44.8 If 3.8 45.3 

M a d i s o n  ......... I DnnO.... .*.*I 22.7 2I 26.3 If 3.6 38.7 

i 

t2 - 
188 
188 

1871 
187' 

188 

1871 

1871 

re? 

1% 

1871 

188, 

1871 

and territories where temperature falling to or below zero was 
reported: Orono, Me., -3G; East Berkshire, Vt., -34; Ber- 
lin Falls, N. H., -31; Fort Pembin:1, N. Dak., -29; Poke- 
gama Falls, Miiin., -24; Woousocket, 9. Dak., arid Brecken- 
ridge, Colo., -21; Fort Keogh, Moiit., -19; West Bend, 
Iowa, and Madison Barracks, N. Y., -18; Hillmari, Mich., 
-17; Hayward, Wis., -116; Saratoga,; Wyo., -14; Troy,Pa., 
-13; Monson, Mass., and Fort Niobr:i,ra., Nebr., -10; Bonanza, 
Idaho, -9; Southington, Conn., -6; Garretttwille, Ohio, -4 ; 
Lakin, Kans., and Ca-ssville, Mo., -3; Chama aiid Monero, 
N. Mox., and several statious in Illinois, --2; Alta, Utah, and 
Burns, Oregon, zero. 

0 LIYITS O F  FREEZING WEATHER. 

T h e  miriimum temp0ratUre Wits higllost over oxtreme south 
F lor ida ,  where i t  was abovo 60, and the mininium values were 
abo\-e 40 Over south Florida, extreme south Louisiana, alo~lg 
the sou@ Pacific coast, aiid ill extreme south Nevada. The 
r e p o r t s  of United States- Army post silrgeons and voluntary 
observers  show the fotIowlng miUimllm teniperntnres in states 

The southern limit of freezing weather is shown on chart IV 
by a line trnced from tlie Florida coast south of Jacksonville 
southwestward to the west Florida coast south of Tampa, and 
a second line traced jnst inside the west Gulf coast. The west- 
ern limit of freezing weather is shown on this cliart by a line 
traced from the lower Gila valley, Arizon;t, wcst of north to 
extreme south Nevada, thence westward to west-central Cali- 
forilia, thence west of north along the Sari Joaquiu and Sacra- 
mento r;illeys to extreme northwest California, theiico along 
the coast liuo to tlie mouth of the Co1uinbi;t River, and thence 
northward insido the coast line over west Wiishington. 

ORANGES O F  TEXPERATUUE. 
The greatest aud least daily ranges of temperature are given 

in the table of Signal Service data. The greatest monthly 
ranges of temperature occnrred i n  the middle Missouri and 
Red Rivor of the North valleys, where they exceeded 70, whence 
they decreased eastward to less than 40 from the lower lake 
region southward to east Teniiessee arid the middle Atlnntic 
coast, :tiid thence increased to more tliau GO in north New 
England. Prom the middle Missouri valley the ruouthly 
ranges decreased southeastward to less than 30 over extreme 
soutli Florida, southward to less than 40 ou tlie middle Texas 
coast, southwestward to less than 40 over south Arizoua, and 
westward to less than 30 011 t h e  middle Pacific coast, aud to 
less than 20 in extreme northwest Washiugtoa. 

C)FBOST. 
Tho first black frost of the season was reported at  Sbreve- 

port, La., on the  !Mi, and nt New Orleans, La., 011 the 10th. 
rhe first killiiig frost of tho seasou was reported as follows: 
Lst, Monticello, Gib.; 4th, Little Eock, Ark.; 8th, Palestine, 
rex.; 9th, Peusacola, Fla.; loth, Savannah, Qa., Duke, Fla., 
tnd Red Bluff, Cal. : 28th, Villa City, Fla., and Charleston, 
3. C. ; 29th, Tampa, Eustis, Jacksonville, aud Titusville (1 
nile from), Fls. Compared with the average date of flrst kill- 
ne: frost i n  the several localities the killing frost of tlie 10th a t  

Little Rock, Ark,,' and of the 29tl1.:1tTitusville, Fla., was about 
2 weeks late; t>hat of tlie 9th at Pensacola, Fllt., and of the  
29th at  Tampa, Fla., was about 3 weeks late; that of the 10th 
at Sa\~aiinali, G~L.,  and of the 29th at  Jacksonville, Pla., was 
about 4 weoks late; that of the 8th at Palestine, Tex., waa 
about 5 weeks late ; sild that of the 28th a t  Charleston, 5. C., 
was about 2 months late. Light frost occurred as far south aa 
Lee county, Fla., on the lo th ,  19th, 29th, and 30th; to extreme 
south Alabama aud Mississippi on the lst, 9th, loth, 18th, 
19t11, and 27th to 29th ; in east Texas to the 29th parallel on 
the 8th to loth, 17th, 18th, and 26th ; i n  soutliwest 'New Mexioo 
and southeast Arizona on a number of dates; and in Califor- 
nia to Los Angeles on tlie Gth, 9tli, and 31st. 

0 PREOIPITATION (expressed in  inches and hundredths). 

The distribution of pr0CipitatiOIi over the United States and 
O a n a d a  for December, 1890,!? .determined from the reports of 
nearlg 2,000 statioue, is exlllblted on Chart 111. In the table 
of Signal Service data the total Precipitation and the depart- 

ure from the normal are given for each Bignal Service station. 
The figures opposite t h e  names of the geographical districts in 
the columns for precipitation and departure from the  normal 
show, respectively, the averages for the several dietrich. 


