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meridian it occurred with the approach of general storms from 
t,he westward. On the tlatrs fog W R S  reported west of' tlie 
55th meri(1i:iu i t  occurretl wit11 the ii1)1)ro>Xh or 1):issage to the 
northward of geueral storms. On the lst, !?a, l l t h ,  lYth, 17tli ,  
18th, %th, and 29th, dense fog was reported a t  points along 
the New Eugland, New York, and New Jersey coasts w i t h  the 

aliuost eutirely suspeuded in the afteruoon at  Baltiiuore, Md., 
by dense fog. Deuhe fog 1)rerniletl a t  New York City on the 
1st and 3 1 ,  :ind riavigntiori and trafic on railroads were almost 
entirely suspended. Dense fng !)revailed :it New Hareu, 
Couii., ou the 31, clelnyiug or stolq)iug New York boats. On 
tliese dates i t  g e l i e~ i l  htorrn of' iunrked energy aclvwnced from 

. 0 TEMPERATURE O F  THE AIR (expressed iu  degrees, Fahrenheit). 
Many of the voluntarv stations do not have standard therniometers or shelters. 

The distributioii of'. meau teruperature over the Uuitecl 
States and Canada for Jauuary, 1891, is exhibited on Chart 
I1 hy dot,ted isotherms. In  the table of Sigual Service data 
the iuonthly nieitu temperature and the departure from the  
iiormal are given for regular stations of the Sigual Service. 
The figures opposite the fiitil~es of' the geographical district? 
in the colaruns for uieau terul)er&tnre ant1 del)iirtnre from the 
normal show, respectively, tlie averages for the sercml dis 
tricts. The uorinal for auy district m;tg be t'ountl by arltling 
the departure to the curreut me;iii wheu the depirture is belon 
the normal aud mbtractiiig nTlien nbove. The nioutlily iiie:iu 
temperature for regular statious of the Sigual Service relwe 
seuts the meau of the uinximuiii and iniiiiinnlu telnperi1tnres 

The mean temperature waq lowest, over soutli Florit1:i an(l 
in  the extreme lower B i n  Gr:iude valley, where it was  above 
60, aud the meau readings were above 50 aloug the Gulf' coast, 
along the .4tlantic coast south of' CIi:irleston, S. C., i n  soatli 
west Arizoua aud south Cillif'or~~in, rind :)long the iiiiinedinte 
Pacific coast sout81i of the 4Otli p:irallel. The Iiieiin teinpera- 
tnre was lowest iu Manitoba, north Oiitario, a i d  in the lower 
Saiut Lawrence valley, where it, was below 10; the iiie:~i was 
also below 10 at eleviited stations i n  Co1or:itlo. The nienii 
yalues were below 90 north of x liue traced from the soiitliwest 
coast of the Gulf' of Saiiit Liiwrence sontlr ot' \vest to north 
Termout, thence irregularly westward to south Minnesota, 
and thence northwest over tlie British Possessioua north ot 
Montana, ~ i u d  iii-areas in the niitldle :r i i t l  east 1)Iateaii regions. 

The mean temperature was iI1JOVe the nornia1, esce1,t iii the 
east Gulf states aurl 14'1oridi1, ant1 i i i  the xoutheru iIlirl the west, 
parts of the middle plateau regioiis. The greatest r1ep;irture 
above the iiormnl occurrecl i n  north-central Montana ;rut1 the 
Britit;h Possessions to the nortliwnrd, where i t  exceeded Y O ,  
and the departure w;is more t l i ia i i  10 from east Wnsliiugtoii to 
the upper Mississippi valley ; i i 1 (1  tlir west pnrt 01. tbe upper 
lake region. The most miirketl tle1)artiire I)elow the norma1 
was noted in the sout11e;ist 1)l:iteau rrgioii ;ind ;It Key We.st, 
Fla., where i t  ec~ualled or esceedetl 4. 

From the nort8h Pircific: coaht to the Red River of' the Xortli 
Valley the curreut month \vas the \varnieht .T;itiuiirg o u  record, 
the mean temperature v n r y ~ i g  from 5 above tlie norni;il the 
north Pacific coast to more tlrau 30 above the norn~ii l  i i i  31oii- 

i taua and North Dnk-otii. The warmest January aloiig the 
middle and soiitli Atlantic aut1 eiist Gnlf coitsth occurretl iii 
1890, wheu tlie mean teni1)erntuie was 9 to 14 ;tl)ove tlie nor- 
mal iu those dist,ricts; over the uiitltlle 1)lateaii i n  1887, n-lieii 
tlig lneiln temperature wns 3 to 5 above the nol:iiinl; autl f'roni 
the middle :tiid wutliern platrau regions nortlieaht a ~ i d  east, 
save aloug the At,lantic coa.st soutli of Kern Euglaud nud on 
the east, Gulf coast, in 1880, when the inem temperature \vas 13 
to 14 above the n o r ~ ~ a l  i n  east Tesas, 11 to 1s above in  the 
Mi~sissippi Valley, and 13 to 16 :ibove iu the L:ike region ; i u  
New Eiig1;ind the warmest Januarg mas noted i n  1880 and 
1889, when the i n e m  teinperature W R S  8 to 12 above the unrmnl. 

At Fort Graut, Ariz., 13 yeilrs recortl, and :it RIotitrose, Colo., 
6 years record, the clirreut urouth was the coltlest qJ:%uu:iry on 
record, the uiean teiaperatnre beiug 3 below the normal a t  
Fort Grant. nuti 6 below at  Moutrose. A t  stations ou tbe 

i ,i 

t8he nieau temperature w a s  4 to 6 below the normal on the Cali- 
foi uiw coast, ant1 S below the uoriual at  Wiunemucca, Ner.; 
iii Xew England, aud froin the north Pncific coast, to ceut8ral 
Moutnua, i n  l8S8, mlleii the mean teuil)ei'atui*e was 5 to 7 below 
the normal in K t v  Englaud, i inc l  4 to 10 below the iioriual 
froni west Rlontaun to the north Pacific coast; from the south- 
east slope of  the. Eockg Mountaius to the  Atlantic Coast be- 
t8neeii tlie 331 and 39th piirnllels i i i  1886, wheu the ineiiu tem- 
perature wiis 5 to S below the uormal in  that region j in the 
lower Rio GriIude valley in 1SS1, wheu the mean temperature 
w:ih 6 to 8 helow the normal; in the Lake region and thence to 
the New Jersey witst, iiud from tlie pllissouri Valley over the 
niitl(1le-riisteru slope of' the Rocky Mountaius, iu  1875. when 
tlic me:iii teniper;iture wax ci to 10 below tlie uormal in the 
Lake region, 5 to 8 below i n  New Jersey and Peniisylrsnia, 
autl 10 to 1 2  below iu  the middle Missouri valley and on the 
niitltlle eusteru slope of the Rocky Mouutains. 

111 Jnuuary, 1891, wheu the mean temperature was the high- 
est on rccortl for that moiit'li over the iiorthwest part of the 
Coiiiitry, i t  \vas the lowest ever reported at stations in the 
.;out11 part of the plateau region. I o  1890, mbeu t h e  warmest 
Ja~iunry ou record was uoted on the middltr Atlantic and east 
Gulf cnasts, the month was the coolest; January reported at  
itiitiniis on t8he middle and  sonth Pacific coasts. 

. 0 DEVIATIONS FROM NORMAL TEMPERATURE. 

The followiug table shows for certain stations, as reported 
by roliiutwig observers, (1) tlie uormal temperature for Jauu- 
iry t'or a series of gears j (3) the length of record during which 
-lie observations have heeu taken, iind fro111 which the normal 
tias lwen com1)otecl; (3) tlie niem temperature for January, 
tS91; (4) the c1ep;trture of the current moiitli from the uorinal ; 
. 5 )  aud the extreme mouthly ineaii for JitU11ary, duriug the 
periotl ai' o1)serration :tu(! the gears of occnrreuce : 

- - _ _ _ ~ - _ _  ~~~ ~~ 

jacr:un;ntn ...... 8acrnmento . 46.5 i 25 I 41.0 ~- 5.51 52.7 
Cb?iiiwtimt. I 

t1ioi~iletown. . .. ./ Rliddlrsex.. . 24.9 ~ 2s 1 29.0 ~+ 4.11 33.7 
Florida. 

\Irrritt's lslan~l .i Brevard .... . 62.9 g 59.5 i- 3.41 09.8 
G'eNgin. ~ 

Forsyth . . . . .....I Monroe . . . . . 43.2 ~ 17 4s.s '+ 0.6' 59 4 
fl l i i iois.  1 1 .  

35 I 32.2 I+ 7.8 40.9 Peoria ....... .... Peoria ....... 
I?alinizn. 

Vevay ... ...... ... ~witzerland . 31.2 ' 25 I 36.4 + 5.2 47.2 
Iuwll. 

Uonticello ....... Jones ........ 16.1 22 25.6 + 9.5 32.9 
Logan .. . . . . . . . . . Harrison .. . . 1S.o 17 ! 30.2 +rz .z  31.4 

hbwas. 
5.9 41.2 Lawrence .. . . . . . . Dougltis . . . . . 26.5 

hr is innn .  

Riley ......._.... McHrnry .... :::s" j 35 , 25.8 + 

:rrsco .. . . . . . . . . . Howard. . . . . 9. I 

33.2 

19 j 22.4 +13.3 26. I 

11.1 40.4 

Maine. , 

0 

24. a 

38.4 

77.3 

55.4 

40.8 

'3.5 
5.5 

23.0 

- 1.3 
6.0 
7. I 

14.3 
17.6 

47.4 

8.2 

19.6 
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dlhssachuaetls. 
Amherst ........ 
Newburyport .... 
Bornerset ........ 

Michigan. 
Kalamaeoo ...... 
Thornvi I l e . .  . : ... 

hlinnesola. 
Minneapolis ..... 

Montana. 
Fort Shaw ....... 
New Hamphirs. 

Hanover ......... 
New Jersey. 

Moorestown ..... 
South Orange .... 

New York. 
Cooperstown .... 
Palermo ......... 

North Carolina. 
Lenoir ........... 

Ohio. 
N'th Lewisburgh. 
Wauaeon ......... 

Oregon. 
Albany .......... 
Eola ............. 

Pennaylvania. 
Dyberry ......... 
Qram Ian Hills. .  
Welln!oroud;h ... 

South Car ana. 
Statesburgh. ..... 

Tcnncascr. 
Austin ........... 

Deviatiom from normal temperature-Continued. 

Hampshire.. 
Essex ....... 
Brietol ...... 
Kalai i iaz~o. .  
Lapeer ...... 
Hennepin ... 

Lewis &Clarke 

Grafton ...... 
Essex ....... Burlington .. 
Otsego ...... 
Oswego ...... 
Caldwell ..... 
Champaign . . 
Fulton ...... 
Linii ......... 
Polk. ........ 
Wayne ...... 
Clenrfield .... 
Tioga ........ 
Sumter..  .... 
Wilson ...... 

........ 
Strafford ......... 

Virginia. 
Birdsnest.. ...... 

0 

'3.5 
24.2 
26. S 

21.6 
2 2 . 2  

8.3 

15.9 

17.4 

29.4 
2s. s 
20.3 
20. Y 
36.2 

27.5 
23. I 

37.3 
37.0 

21. I 
23. I 
25.7 

45.5 

37.2 

50. i 
16. o 

39.8 

37.8 

16.8 

- 

i 
U 

L1 

r 
Y 

2 
0 

QO 
- - 
0 

-1 - 
~~ 

5nr.  
55 
14 
IS 

1s 
14 

26 

21 

53 

27 

37 
37 

'9 

59 

'3 

26 
26 

20 

21 

20 

I 1  

9 

22 

17 

17 

22 

19 

28 
- 

1 c, for Jan. 
~ ( 5 )  Extreme monthly inem 

29.2 + 7 6 36.0 
2s.4 ~+ h:2! 35.6 

il 

0 0 * 

r8Sg 
IS80 
I 8 S O  

18So 
1880 

ISSO 

I s s I  

1838 

18go 
18SO 

I880 

is90 

ISSO 
I880 

c 

I857 
1874 

18go 
ISSO 
1890 

1890 

I880 

IS80 

18S9 

IS90 

ISSS 

I880 

4 m 

0 

1.3.5 
'3.7 
19.4 

'4.0 
15.6 

- 4.4 
- 2.2  

6.8 

22.2 
23.8 

IO. 3 
11.6 

30.2 

'4. 0 

22.8 
29.7 

12.2 

3: : 
19. I 

39.0 

28.2 

34.8 

6.9 

35.7 

zg. 6 

4. I 

1%3, rbSo, nn4i 1990 

.OMAXIMUM AND MINIMUM TEMPERATURES. 
The highest temperature reported by a regular station of' the 

Signal Service was SS, at  Rio Graude City, Tex., on the 30th. 
The maximum temperature was SO, or above, at  Tampa aud 
Jacksouville, Fla., Brownsrille, Tex., and Los Augeles, Cal., 
and was above 70 in the east Gulf states, along the Atlautic 
coast south of the 35th parallel, in the Rio Grmde Valley, iu 
south and southwest California, southwest Arizoua, and i n  the 
middle Sacramento valley. Over the north 1mrt of the upper 
lake region arid the east part of the middle plateau the masi- 
mvm temperature was below 40, and it was below 50 north of 
a liue traced from the south Maine coast westward to south 
Iowa, and thence northwestward to northwest Montana. The 
reports of United States Army post surgeons aud voliiumy 
observers show the following maximum temperatures iu states 
and territories where temperature rising to or above 80 was re- 
ported : Fort Ringgold, Tex., 90; Pomoua, Cal., and Eust,is, 
Fla., 88 ; Tucson, Ariz., Hattiesburgh, Miss., and several statious 
in Louisiana, 81; Citronelle, Ala., aud Hardeeville, S. C., SO. 

The lowest temperature reported by a regular station of the 
Signal Service was -27, a t  Saint Vincent, Minn., on the 15th. 
The minimum temperature was below -10 in north Vermont, 
extreme east upper Michigau, central and north Minuesota, 
North Dakota, northeast Montana, and in areas in northeast 
Utah aud central Colorado, aucl the temperature fell below 
0 (zero) north of a line traced aloug the Maine coast, t81ience 
westward north of the lower lakes to south Minuesota, theuce 
southwest to south-central New Mexico, theuce northwest to 
northwest Nevada, and thence east of nort'h over the northern 
plateau. The highest minimum temperature, 53, was reported 
at  Key West, Fla., aud the minimum readiugs were above 30 
along the immediate south Atlantic, Gulf, and Pacific coasts. 
The reports of United States Army post surgeons and volun- 

tary observers show the following miuimum temperatures in 
states and territories where minimum temperature falling t o  
or below 0 (zero) was reported: Breckenridge, Colo., -36; 
West Milan, N.  H., -30; Pokegama Falls, Minn., -26; 
Elk0 ( S ) ,  Ner., -25; Grafton aurl Fort Pembiua, N. Dak., 
-24; East Berkshire, Vt., aud Oelrichs, S. Dak., -23; 
Chotean, Mont., -22; Fairfield, Me., -20; BOCB, Cal., 
Heury's Lake, Idaho, and Aut'elope Spring, N. Mex., -19; 
Ogtlensborgh, N. Y., -18; Hayward, Wis., -16; Fort  Fet- 
terman, Wyo., and Roscommou, Mich., -15; Silver Lake, 
Oregou, -14; Fort Du Chesne, Utah, -13; Fort Niobrara 
aud North Lonp, Nebr., -10; Carroll, Iowa, -S; Cooleys, 
Ark., -7; New Hartford (l), Couu., and several elevated 
statmiom in Pennsylvania, -4; Lakiu m c l  Spcarville, Bans., 
-3; several stations iu Massachusetts, -2 ; Adrian and Pick- 
ering, Mo., -1; BoIar, V a . ,  and Warren and Winnebago, 
Ill., 0 (zero). 

OLIMITS O F  FREEZING WEATHER. 
The soctheru limit of freezing weather is shown 011 Chart 

IV by a liue traced mer the Florida Peniusula in latitude 
about 39O and a second liue traced jiist inside the west Gulf 
coast liue. The western liniit of freeziug weather is shown on 
this chart by a line traced along the immediate north Pacific 
coast aud :I second liue traced iuvide the Pacific coast line 
south of the 40th parallel. 

. ORANGES O F  TENPERATURE. 
The greatest and least daily ranges of temperature are given 

iu  the table of' Signal Service data. The greatest monthly 
rauges of temperature occurred over the north-central part of 
the country, where they exceeded GO, whence they decreased 
eastward to less than 40 on the south New England comt, 
southeastward to less than 30 over extreme south Florida, 
southward to less thau 40 on the middle west Gulf coast, aouth- 
westward to less than 50 over the middle and south plateau 
and ou the south Pacific coast, aud westward to less than YO 
ou the north Paoitic coast. 

. 0 FROST. 
The tirst Irilling frost of the seasou was reported at  Ynma, 

Ariz., 7th; at  Snn Aiitouio, Tex., l l t h ;  and at Titusrille, 

The tirst black frost of the seasou was reported a t  Jackson- 
ville, Fla.: l4th, nud at Aiken, S .  U., 1Sth. 

The first light frost of the seasoil was reported a t  San Diego, 
Cal., 8th; at  Colegrore, Cal., 9th; at  Corpus Christi, Tex., 
l l t h ;  aucl at Jupiter, Fln., 14th. Light frost occlirred as far 
south as Lee county, Fla., ou the 5th, Gth, l i t h ,  15th, 19th, 
20th, and 25th; along the immediate Gulf coast ou a number 
of' dates; in the lower Rio Graucle valley on the 24th; a t  
Yiima, Ariz., on the ls t ,  2~1, 7th, and Sth; aud at San Diego, 
Cal., 011 the Sth and 9th. The light frost of the 9th a t  San 
Diego, Cal., injured plants in the Cajon Valley, and the light 
frost of the 14th at Jupiter, Fla., iujurecl vegetation. 

Fla., 14th. 

THE COLD -R O F  1890-1891 IN E E P E .  8 b The period of low temperature in central and western E u r m -  
which continued through the greater part of the past winter 
was probably the most persistent in the annals of European 
meteorology. A cletermiuation of the Citiises which coutributed 
to produce the cold spell is of paramount importauce to the 
science of meteorology, aud this work will doubtless be uuder- 
taken by European meteorologists. It is not within the province 
of this publication, nor is i t  possible a t  the present time and 
with the data at  hand, to attempt more than a brief review of 
the geueral meteorological couditious over a considerable area 
of the uortheru hcminphere during the prevalence of the great 
cold. A recognized fact in  connection with abnormally high 
barometric pressure aud unusually low temperature is their 
depeudeuce upon each other, a n d  au iuterestiug liue of inves- 
tigation is that which has for its object the coutirmation of t h e  
theory that abnormal cold over one portion of the uorthern 
hemisphere is compensated in some degree by au excess of 


