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INTRODUCTION.

This REVIEW contains a general summary of the meteoro-
logical conditions which prevailed over the United States and
Canada during December, 1886, based upon the reports from
the regular and voluntary observers of the Signal Service and
from co-operating state weather services.

PDescriptions of the storms which occurred over the north
Atlantic Ocean during the month are also given, and their
approximate paths shown on chart i.
of the paths of these storms, data from the reports of one
hundred and sixty-seven vessels have been used.
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!Mzu'itime Register;” monthly weather reports from the local

weather services of Alabama, Colorado, Indiana, Illinois,
Iowa, Minnesota, Missouri, New England, Ohio, and Tennes-
see; trustworthy newspaper extracts, and special reports.

ATMOSPHERIC PRESSURE.
[ Expressed in inches and hundredths.}

The distribution of mean pressure for December, 1886, deter-
mined from the tri-daily telegraphic observations of the Signal
Service, is shown by isobarometric lines on chart ii.

It will be seen from this chart that the mean pressure of the

In tracing the centres! month is greatest over Dakota, Minnesota, the Missouri Val-

ley, and the upper Mississippi valley; in these districts it
averages 30.23, and varies from 30.20 to 30.25; another area
of high pressure. enclosed by the isobar of 30.20, extends over

No ocean ice has been reported during the month in, or to southern Idaho, southeastern Oregon, and the northern part

the southward of, the trans- Atlantic routes.

of Nevada and Utah. The area of minimum pressure covers
the western part of Washington Territory, in this district the

On chart i for this month are traced the paths of eleven ;pressurc averages about 29.95; at one station, Tatoosh Island,

areas of low pressure; the average number for December dur-
ing the past fourteen years being 12.4. No severe storm oc-
curred during the month, although the storm of the 1st on the
‘Lakes displayed considerable energy, and the low arca that

passed across the east Gulf states and southern part of the
south Atlantic states on the 4th, and thence up the coast on
the 5th and 6th, was notable for the very heavy snowfall that
attended its passage through the Southern States.

The mean atmospheric pressure of the month is slightly
above the normal over the greater part of the United States;
the departures are comparatively large in the upper Mississippi
valley, the Missouri Valley, and in Dakota and Minnesota.

¥From the one hundred and fifth meridian eastward the tem-
perature of the air has been below the normal, westward of
that meridian the month has been warmer than the average
December.

The precipitation of December, 1886, is nearly normal in all
parts of the country, except in California and the south Atlan-
tic and Guif states where it is deficient, and in the north Pacific
coast region where it is excessive,

In the preparation of this REVIEW the following data,
received up to January 20, 1887, have been used, viz., the
regular tri-daily weather-charts, containing data of simulta-
neous observations taken at one hundred and thirty-three Sig-
nal Service stations and twenty-two Canadian stations, as tele-
graphed to this office; one hundred and sixty-five monthly
journals; one hundred and fifty-nine monthly means from the
tormer, and twenty-two monthly means from the latter; two
hundred and ninety-three monthly registers from voluntary
observers; forty-five monthly registers from United States
Army post surgeons; marine records; international simulta-
neous observations; marine reports through the co-operation
of the ‘“New York Herald Weather Service;” abstracts of

the mean pressure of the month is only 29.88. Another area
of comparatively low pressure extends over New England and
the Canadian Maritime Provinces; in these districts the mean
pressure of the month varies from 30.08 at Boston, Massachu-
setts, and Block Island, Rhode Island, to 30.01 at Father
Point, Canada.

The departures from the normal pressure are given in the
table of miscellaneous meteorological data, and are also shown
on chart iv by lines connecting stations of equal departure.
The pressure of the month is above the normal in almost
every district of the United States, but the excess is nowhere
very great; the largest departures are found in the same
region as the area of maximum pressure, viz., Dakota, Min-
nesota, the Missouri Valley, and the upper Mississippi valley,
in this region the departures in excess of the normal vary
from .08 at Fort Buford, Dakota, and Davenport, Iowa, to .13
at Bismarck, Dakota. The departures in the Lake region and
in New England are comparatively large, varying from .04 at
Block Island, Rhode Island, to .09 at Chicago, Illinois. The
pressure in California, Nevada, Utah, and western Arizona is
also in excess of the normal, the departures averaging .06.
In the middle and south Atlantic states, Florida, and the Gulf
states, the mean pressure is normal or very nearly so, no de-
partures occurring in these distriets larger thau .03. In the
northern plateau region and along the north Pacific coast the
mean pressure of the month is below the normal, but the de-
ficiencies are small, the largest departure being .10 at Tatoosh
Island, Washington Territory.

As compared with the pressure of the preceding month very
large difterences, both above and below, oceur in nearly all
parts of the United States; in the northern plateau region
aud along the north Pacific coast the pressure for December

‘averages wbout .20 below that of November, and varies from

.16 below at Walla Walla, Washington Territory, to .28 below
at Tatoosh Island, Washington Territory. Along the eastern
slope of the Rocky Mountains and eastward to the Atlantic
the pressure for December is considerably above that of No-
vember, the greatest increase is in Dakota, Montana, the Mis-
souri Valley, and the upper Mississippi valley, and the Lake
region, in these districts it averages about .17.

BAROMETRIC RANGES.

ships’ logs furnished Ly the publishers of “The New York: The monthly barometric ranges at the various Signal Ser-



336

MONTHLY WEATHER REVIEW.

DEUEMBER, 1886.

vice statlons are given in the table of mlscellaneous dat.« The
followmg are some of the extreme monthly ranges :
Grentost. ii Least
Al ! —
Inch. ; Inch.
Mount Washiugton, New Humpshire.... 1,53 | San Diege, Culifornia .
Kastport, Maine ........ccecvveereevenrns 1.53 | Lon Angeles, Californin 0.32
8aint Vincent, Minnesota. 1.50 1 Yuma, Arizons......... 0.40
Portland, Maine.. ... 1.44 | Key West, Florida.... 0.41
Fort Buford, Dakota. 1.41 || 8an l"nmciuco, Califo 0.48
Fort Totten, Daukota 1.38 '| Sacramento, Culifornia 0.54
Rochester, Now Yor| 1.36 Fort Grant, Arizona. 0.54
Moorhead, Minnesota 1 New Orlcsnu Louisiun 0.60

34 ||

AREAS OF HIGH PRESSURE.
{Prepared by Lieut. Joux P. FinLey, Signal Corps, U. 8. Army, Assistant.]

The tracks of eight areas of high pressure were traced within
the limits of the Signal Service charts for the month of Decem-
ber, 1886. With three exceptions these areas entered the
United States from the region of country north of Montana
and Dakota. One area began its progressive movement east-
ward from Washington Territory, one wnortheastward from
North Carolina, and another eastward from Lower Canada.

Area number i passed nearly due southward from Manitoba,
British America, to the Rio Grande Valley, Texas, following in
rear of depression number iii, which was moving eastward along
the northern coast of the Gulf of Mexico.

The information relating to the development and movement
of high pressure areas is given in the accompanying table, and
the designations employed are explained as follows:

The times, 7 a. m., 3 p. m., and 10 p. m., are the hours (75th

meridian time) at which the tri-daily telegraphic meteoro-i

logical observations are made at Signal Service stations.

These observations are used in the preparation of the dally
weather maps from which indications are made, and from a
study of which the tracks of high pressure areas are charted
and described.

Barometric departure refers to the maximum deviation of
of pressure from the normal within the central area, which de-
viation in all cases will have the plus sign,

Temperature departure refers to the maximum deviation ot

temperature from the normal within the central area, which :
deviation in all cases will have the minus sign.

Tablc of hzgh pressure areas.

- g i i .é . g
2 - @ . =S
-0 o= . e = Pt 4
- . - Location of central -2 a
2e "5;—., | storm areu. | E: ' E: Romarks.
E5 |s] 5% | L SE gE L
2 ] o | . %3
“ =] = ! IR N
H .
: i Inches,” © |
T i 3| 3 p.m.! Manitoba ...... vessserasrnnen 1 i —26 ' This urea remained sta-
10 p. m..| Northern Minncsota 83 | —31 tionary off the Toxas
4 | 7 a. m.! Southeast Dakotus . 84 ' —46 . coast for the wnceeeding
3 p.m..} Bouthwest Iowa 73 1 —34 : 48 hours, whon the con-
10 p. m..!| Kastern Kansas 57 , —23 . trul arca of maximum
5| 7a.m.| Northern Texas .S1 | —35 i proasure was suddonly
3 p. m..! 8Southern Texas ... .45 = =25, shifted to Goorgia, in
¢ which region it again
: becamestutionary until
. themorningof ther1th,
. when it moved north-
N . ! . castward s No, 111,
II ... o 6| 7a. m. Lower Canada .40 . —25 ' This area dluupponrod
3 p. m..| Upper Canada. .47 i —15 ' eastward ovor the At-
10 p. m..| Northern Mai 59 ' —14 ¢ lantic during the day.
7 | 78.m.| New Brunswick... .58 —11
3 p.m.! Gulf of Baint Law .50  — 3|
IIT .....] 11 | 7 &a. m. Southwest Virginia.. .21 —1§ ' This  uren  disappeared
3 p. m.! Eustern I'ennaylvania 19 —2 oustward over the At-
10 p. m.! Uppor Canada..ceeres .38 ' — 1 lantic during the duy.
12 | 7 4. m.| New Brunswick...... 48 — g
3 p. m.| Guif of Baint Lawronce.. 45, —
iv.... 18 | 7 a. m..| Washington Territory .32 | The development of this
3 p.m.! Western Montana...... 0.40 | urca was probably influ-
10 p.m..‘ Northern Colorado..... 43 ' — 6 | enced bya region of high
19| 74 m.,! Southwestorn Kausas .44 . —15 - pressuro (30.20 to 30.60)
3 p.m.. Northorn Texas......... .40 . —12 | which remained ahout
10 p. m.. | Southern Texas 34— 7 | stationary in Novadu
20 | 7a. m.| Texas coast ...... .... .29, —16 | aud Utah from the
3 p. m..! Bouthern Mississippli.. 25 - —12 ! morning of the t1th to
10 p. m.. | Central Georgia ... 19 I themorning of tho 16th,
21 | 7a.m., , South Carolina 22 —1 whon it appeared to
i ! i move northward, and
| i : , Anally gave rise to the
! | ! movement southoeast-
| :

i ward of No. IV

Table of hzgh pressure arcas—(‘ommued
: 1 . K
. - Q
~ ! : E I Te E £
5 I ! f_é i Location of central {EE Eg Remarks,
2 ] Htorm ares. g = =
SE g owE | gz | &g l
Ee | £, 57 EE 28
Fd ! ] = | -1 3] |
I I
i | Inches. o
i . ] Thix arca rematned about
: | . stationary in Georgis
: | and8outh Carolina dut-
! l | ing tho mucceeding 48
. . ¢ hours,at theexpiration
: i of which time it merged-
I | with area No, V, then
i | central in the Ohio
! . | | Valley.

Voovnns ;20 10 p. .l North of Montabte..veereen. .11 | ~t1 | This urea disnppeared
21 1 7 2. m.) Southeastern Dakota. ot .19 | —15 | eastward over the At-
H " 3.p.m.: Northern Kansas ... . .19 [ — g ¢ lantic during tho day.

I 110 p. m..! Northern Miasouri . 21— 7
22 I 7 &. m.) Bouthorn Iilinois.. . 2§ | —17 |
| 3 p- m... Ceutral Ohio... 31— 4
: |lo p. m.! Lake Erie.... 39| =91
123 | 7a. | New Hamps) .49 | —1S |

P3P Eantern Maine S — 2!

ito p. m..; Nova Scotia 62 | — 9
‘24 [ 7R ! 8outh of Newfq 9| — 2.

VI. ...... 24 | 3 p.m.. North of Dakota .27 | —3t . This aren disappoared
! !xo p. m.} Northern Minneso 22 | —34 oastwurd over the At-
i25 ' 74, m.. Northern Michigan . .24 | —24 | lantic during the day.
| | 3 p.m.. Lower Canada.... - .33 | —23 | ,
| 10 p. m..! Upper Cunada. .35 | —34 '

. 26 ; 7 a. m. New Brunswick, .44 | —20 -
! | 3 p. m..| Gulf of Saint Luwrenco........ .50 | =18 '
VIl....... 25 ,10 p, m..| Eustern Montnnu .... . .36 | —37 | This area vemainod sta-
26 | 7 a. m.! Central Dakota ..., . .29 | —42 : tionary over Illinois
| I 3 p. m.. Boutheastern Dakota . .31 | —44 | and Indiuna until the
! ;10 p. in..: Enstern Nebraska. .| +0.34 | —43 | morning of the agth,
1 27 7 & ni Southern Iowa........, .| 40.42 | —45 ; when {t merged with
: i 3 p.m.. Northesstorn Missouri . 41 | —39 ! aren No. Y111, then cen-
I | ‘to p. m..; Central Llinols ....... . .40 i —30 | trnlovoankuSuporlor

VIU..... 28 | 3 p.m..l North of Daukota .. . .37 | —21 , This area disuppoured
! 1o p. m..| Northern Minnesota 41 | —24 castward over the At-
| 29 ; 7 a.m.) Lake Superior.... .42 | —24 luntie during tho duy.
: i 3 p.m.} Lower Cunada .48 | —29 .

; 110 po n,: Uppor Canada W54 —35 °

I 30174 m..l Northeastoeru 2.63 1 —37
I | 3 p.m..! New Brunswick... .69 ’ —32 !
.m..' Gulf of Snint Lawr 740 —35:

i i
AREAS OF LOW PRESSURE.
(Prepared by Lieut. Joux P. Finiey, Signal Corps, U. S. Army, Assistant.]

The tracks of eleven areas 01 low pressure have been charted
from a study of the tri-daily weather charts of the Signal Ser-
vice for the month of December, 1886.
| In the majority of cases the depressions began their pro-
‘gressive movement to the eastward, within the limits of ob-
servation, west of the one hundred and second meridian.

Areas numbers iv and viii, during their progressive move-
ment eastward, were generally without the limits of Signal
Service st'mon.s, and, therefore, their paths are approximately
located.

Areas numbers ix, x, and xi, during their progressive move-
ment to the eastward, made a decided curve to the southward
in the vicinity of 35° N., 102° W., under the influence of high-
pressure areas numbers vi, vii, and viii, advancing southeast-
ward from British America.

The following table shows the latitude and longitude in which
each area of low pressure was first and last observed, with the
average rate of translation in miles per hour:

First obsorved. Lust obsorved. Average
velocity of
Arean of low pressure. e s transission
i
Lat. N. | Long. W: Lat. N. | Long. W, ;tgr’ﬁgﬁt.
N : i
o 7 (- o 7 ’ o 7
45 00 69 00° 48 oo 61 00 17.0
46 00 82001 47 00 58 00 22.0
28 oo 100 00 46 00 58 oo 23.0
51 00 200! * 5100 61 00 ®.0
35 oo 109 00 | 50 oo 62 00 25.0
43 00 8600 47 00 62 oo 24.0
52 00 111 00 | 48 o0 63 oo 34.0
51 00 109 00 | 51 00 67 oo 45.0
4700 12400! Stoo| 6200 RS
43 00} 107 00 47 00 58 00 33.0
4000 | 106 00 41 00 77 00 39.0

Avcrago rate of movement, 31.4 miles per hour.

The information descriptive of low-pressure areas is given
in the accompanying table, and that the designations em-




v
PDECEMBER, 1886. MONTHLY WEATHER REVIEW, 337
e . .
ployed may be more clearly understood the following explana- ) Table of low-pressure areas—Continued. L
: 8§ : HE : No, of stati
tions arg necessary . ¢ the | '3 (75t1 | ' ;0 ?‘cp?ntlﬁn:' ;:)r':?
The times, 7 a. m., 3 p. m., and 10 p, m., are the hours (75th , : £ | Cinitation
meridian time) at which the tri-daily telegr aphic meteorologi- i $ E cpltation.
cal observations are made at Signal Service stations. These| s £ Location of central R DO IR
observations are used in the preparation of the tri-daily | = | £ . wonoflowprowwre | o 2|5 |E|E Remarke,
weather maps from which indications are made, and from a| > 2 E |58 %
gtudy of which the tracks of low-pressure areas are charted| Z ls o E 2R |5T
. - i | |
and described. i . L 218 2 . s L|BlEIZ
Barometric departure refers to the maximum de"lﬂ.tIOll of pi e [ e - e
ressure from the normal within the central area, which de-| b Inchen. : ‘
. 4 in all cases will have the minus sign VI1.! 15 j1o p.m., North of Montana......] —0.31 ¢+ t| 1| 11 1
vlatlon ll‘l a . c'lseh. w1 8 . sign. . . 10 1 7n0m (llumrnl Montann <o —0.45 | t1 1t 8| ¢
Precipitation refers to all rain or snow that has fallen during 13 b g thoru W yoming Tor. o 3 1 3
¢ghe past eight hours, or since the last observation. In order to L7 |7 00 m Bnetern Rebraska wooos)| —0.37 | 7 1| 1|8
show, approximately, the distribution of precipitation about and Pl 1;).. -y ;?::.’:ﬁz:f..“x‘.‘,':l?,‘.t;;"' - :g:gg : lg :; i;
within the central area of low pressure, the four qunadrants of the {18 ] 78, m. ;.nko EEO v o] 031 | 10 2 17 | 12 Fi;;)m this region the
s T T H . 1 i > i I . m.! Lower Canada —0.2 9|l14]23; 9 opression  moved
depfesswn :}-re sepal atelyponsxdeg ed by deSlgna't‘lng the number :xg 1': m,.; Northern Vermont.......| —o0.21 ! 7! 51371{ 6 thence eastward to
of stations in each at which precipitation has taken place. vin| 917 m.] Guif of Sulut Lawrence. o : 33 ; the Atluntic,
lxo b, m....i North of.l)nkou\. ——ot59 i1 t 1| t
Table of low-pressure arcas. ‘207 }1:,,,": Northern Minnueso 0! 1| 2l 2] 5
RPN il e R I 3 p. m.; North of Luke Superior] —o.54 | # 7 6 1 | From this region tho
' No. of stations | ‘10 p. m..’ North of Luke Huvon...] —0.35 1 | 3 7( 1 depression  moved
& | roporting pve- . 21 | 7 a. m.. Lowor Canadt.........[ —0.17 ' 1 1.7t thonce castward to
g 5 cipitation. 1« 3 p.wm.t Month 8t Lawrenco R.! —o0.07 , # | ]| 6| # tho Atlantic,
2 b - - IX ...l 21 | 3 p.m. Coant of WaghingtonT..l —o.19 1| 2 | * | #
. @ g . . ! 5 l .10 pon! Washington Territory.) —0.36 1 1| 1 I 2| e
2 £ Location of central < al<|s'¢e . 1 22 7 a,m. Western Montana........ —0.41, 2 31 4
F 2 nrm‘oflow presuure. . § g 5 i _.;! Remarks. ; Exg :: :\nl ti"o'..'f:,','.‘r‘;&‘,’.'::ﬁ:ﬁ Tor.. :g:g i :: E I ;
L) - . 1 o " TOPPYION .
: "Z g 2 3 s E f 23 I 7 a. m.] Northwestorn Texas,....! —0.28 , 8]l 4i 1] s
2 R - g RN I < i ' 3 p.m.d Southern Indian Ter,...| —0.39 ! 13| 1 1|
g -] 3 F W g =2 . 10 . m... Northern Arkanens 32,21 | 2| 1] 6
Ci a = a v |85 = | 24 . 7 u. m.; Southwentern Ohio. } 13|11 22| 6| From this region the
= FRRNEDURE (SRS MEDIREU FAGHI [PV PRI SO N . i 3 p. m.d Lake Ontarlo.... j1X| 5|27 6 depression  movod
— i 1 a0 p.m.d Upper Canada... =061, 4| 5132] @ thenco castward to
. ! . 25 | 7 a. m.] Mouth 8t. Lnwrence R.| —o.61 1 *# | 3125 ®| theAtlantic.
1| 7. m Contral Mainea...... ... 4| ®t2r| 6| Thisareaina contin- | X ... 24 i 3 p.m. Southern WyomingTor] —0.331 s| t! 1| §
T veevee . 4 H
’ 13 p.m. Surtlll’ern Mu.i(l:\;: ;. I :? L :;:"tggrmgf lN"o. txh‘c; | 1op.m. %ontllmust;u'n C:It‘Jlomdo.. :ggg ; 13 T | I g
10 p. .| New Brunswick ... 3 c7am rthwostern Texan...,. . i
I ! RevIEw for Novems E s ; ;7;1). m. s‘:’mhlm-utcrn Arkansas| —o0.23 ' 10 Ti1]n
; _ ber, 1886, i 1oy w.] Contral Hiinois... —o.22!15( 1| 3|17
2 n. m.| Gulf ot Suint Lawrence,; —0.52 | @ 1| 2| # | From this region the 26 | 7 w. m.) Northorn Michi —0.,20. t |10 | 11| 4
7 | dopression  moved ] ! Lake Huror —0.24 0 3 {1918} ¢t
). .. ke uroh... .
' thence eastward to 1% I|) m.. Lower Cannda —0.331 7| 14| 2t 1t | From this region the
tho Atlantic. i 27 | 7 u. m.; Uppor Canada... oo —0.27 1 3 25 | * depression  movod
b 1 : 7 a. m.| North of Lake Huron... ..{ Up to the morning of | 1 3 p. m.| Mouth 8t. Lawrenco R..| —0.33 | o slig| @ thence eastward to
) 3 IPEE 3 p.m.| Lower Canada the 2d this area ap- § :10 p. m.. South of Nowfoundland] —o.10! * | ® 13| # tho Atlantlc,
10 p. 1, ponred axu gecond- | X1 .., 30 | 7 a. m.i Northern Colorndo,...... —0.39 31| 9 2 6 | A deecription of this
2| 7w . “ ary depression to } ! 3 p. m.! Novthwestern Texas.....| —0.33 | 16 | 12 5 depression through-
3 p. m..| Coant of Maino... No. 1, during which 10 p. mi..i Northern Loufsiann ...} —0.35 32| s ? 14 out the remainder
10 p. m..f New Brunswick.... time tho precipita- 31| 70 m..| Tennessco ...... eevenneens] =0.37 126 | 10} 10| 1 of ite course willap-
i tion wuw conaldered 3 . . West Virginia.. ] —0.36 122 | 8117 |1 pear in the Review
In conncction with 10 p. m.| Central Pennsylvanin..]| —0.49 ; 14 | 6 | 16 | 15| for January, 1887.
| | ol F the Iatltcr. \ i | X 1
. m.] Gulf of Safut Lawrence,! —0.73 | @ 1) 10, rom this region the PR o : i
8 ZH) m "0 o"“‘bl —ou45, | @ 6! ® ;ll'fé);xﬁiaontg m?l“:d ¢ No reports. 1 None, -
o ULIALY . . 0
| : the Atlantie 0 °|  The following notes from observers relate to the weather
111...0 3, 3p.m Rio Grande Valiey....| —0.19 ] 85 4 # 4 1 conditions prevailing during the presence of low area num-
|10 . m.| Const of Texea.... —o0.18 | 11 tit g
4 ; 7 0. v Coust of Louls:mm —0.23 15| *# | 2 ¥ ber ii:
« My, i ¥ . . . 10 . . . . .
o b ;qvf::{l;’ni}f;:,‘ﬁsum o nad 13 Saint Vincent, Minnesotn: rising barometer and fresh northwesterly winds
5 ¢ 7 w. m.| Eust const of Florida...] —0.27 116 | & e i g prevailed during the early morning of the Ist; the wind graduanlly increased
e 8:; const ofrsgﬁ(:};g(]:::'r'};:' _—_—g.;g i 1 . " 2 in force until 9.60 a. m. when u gale get in and coutinued until 7.56 p. m., at-
(10 b ) O corsto -39 | 14 taining its maximum velocity, thirty-nine miles per hour from the north, at
6 | 7 &, m..| Coust of North Carolinu| —0.29 | 11y ®! 710 3 11.45 a. m.
13D . e :g;g I 3 o g 3 Milwaukee, Wisconsin: ut 56,50 u. m. of the 1st u westerly ;irule set in and
7 ‘17 o m| OfF Long Tsland Sour —o.x5| 3| ® ! 3| 2|From this region the | cOntinued until 11.16 p. m.; maximum velocity, thirty-nine miles per hour, at
3 p. i Of Maswnchusottsconst.| —0.05 | 2 | % | & 5| dopreasion  moved | 11.07 p. m.  The temperature fell rapidly during the morning and remained
g 0P 1.4 Offcoust of NovaSootla,) —0.16 ) 2 ol 3 3 :}:ﬁ'}\cﬁnﬁ:‘t‘}‘c‘v""’ to ] low throughout the day ; steadily rising barometer.  During the night of the
v 8 o p.m. North of Montan . :?,fgg o) 1| 6 ’ 1st-2d o westerly gale again set in and reached a velocity of thirty-four miles
R I 2 S TN (R PO —o.52{ | 1| 72t ¢ ser hour.  Between midnight and 1 a. m. of the 1st the steam barge * Maggie
Jp-m. ;\10(!}1 of Dukotn wowrr] —0.54 M 1 iy arghall’’ and schooner ‘‘Arundel” were driven on the beach near Mnnistee'
10 17 & m.) Northorn dinnosotr ™ —oraz | @ | 1| 11 [ ¥rom this region the | Michigan. Shortly after 1 a. m. of the 1st the schooner *“Mineral State’
i 3 p.m.i North of Lake lluren..] —o,14 | ®| 1] 1 1| deprossion ~moved | went ashore at Jacksonport, Wisconsin, but was gotten off with only slight
[10 p. .| Uppor Connda weeerrorns| —0.14 1 1| t1] 2| 1 thonce castward to damage.
v ol 7 GuirofSalnt Luwrouco. o i :r ]; §1 5| theAtintle. Port Huron, Michigan: light snow fell on the 18t from 7.35 a. m. until 8.456
Y p. m.| Northern New Moxico.| —o0.37 i T| t| 41 3 . m.; at 12,40 p. m. a westerly gale set in and reached its height, thirty-eight
3 37 ! p. m.; 1 Y E ! ght, thirty-eig
1o p. NldotT o431 2 1 418 miles per hour, at 4.10 p. m. The gale continued throughout the night of the
e ] Vian Territory oo o401 2L 3 1 8 1s1-2d, and wns accompanied by extremely cold weather, a fall of 22°.5 having
10 p. i1 Sontheastorn Kunsnw...| —o0.30 1 14 | 12 | 1| 5 occnrre(.] during the gf‘ternoon.of the 1st.
12 [ 70w, Cnxlt‘rnl}l{ﬁOl‘lri..i ....... Ig 16 gl s Muckinaw City, Michigan: light snow began at 12.10 a. m. of the Ist and
3 p.m.| Southorn Wlsconsin . 15 I3 continued until the morning of the 2d, with rising barometer and falling tem-
10 p. m.! Southiorn Michigan . 61241 9 5§ g 4 ] 4 A g
13 | 7 & m.| East of Lake Huron 2|21 |16 6| ) perature. A westerly gale set in at 8.60 a. m. and continued throughout the
3 p. m..| Lower Canndu, 4[12]33] 5| From this region the } night, reaching at 10 p. m. a velocity of thirty-six miles per hour. On the
1o p.m., §°m{,°f M“l‘"“k“ 7| 8 ] M ;‘f"m“m" "":]"cd 2d the wind blew hard from the northwest
1 . m.| New Brunswick.......... 3|1 icnce castward to . AN Ny A . . . .
4 ;7; ;). .| Gulf of Suint Lawrenceo.| —o.75 d tl1o] ®) theAtlantic, Chicago: 1llinois: light snow fell at intervals during the 1st, with high south-
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Rochester, New York: cloudy weather, with snow, prevailed during the

afternoon and night of the 1st, with brisk variable winds, increasing to high

westerly, which attained the force of u gale ut 11,15 p. m. and continued until
7.20 p. m. of the 2d; maximum velocity forty miles per honr.

Oswego, New York: snow began falling during the early morning of the 2d

and from other miscellaneous data received at this office up
to January 21, 1887.

Ten depressions are traced, of which five passed northeast-
ward over Newfoundland; four apparently developed over the

and continued until 6.30 p. m. of the 3d.  The storm was anccompanied byiocemn to the southward of Nova Scotia, two of which are
high westerly wind, which attained at 12.15 a. m. a velocity of thirty-one | traced south of the fortieth parallel; one first appeared over
miles per hour. At 8 a. m. the wind shifted from west to northwest, and i mid-ocean in about N. 55°, and one is given a probable casterly

blew from the latter direction at the rate of thirty-three miles per hour at 3.40
p. m. Numerous reports from vessels indicate that the storm was more
gevere on the lakes than at this statiou; the schooner *Ariadue,’” Capt. Hugh |
McKay, from,Toronto, Canada, for this port, faden with barley, was driven

ashore in Mexico Bay and lost, with part of the crew. Theschooner ¢ Ocean |
Wave ™ was driven ashore at Port Ontario at 2.30 p. m. of the 3d. but was .
gotten off with only slight damage. i

The following notes from observers relate to the weather
conditions prevailing along the Aftlantic coast during the pres-
ence of low area number iii:

Pensacola, Florida: a heavy southeasterly wind set in duringthe early morn-
ing of the 4th, maximum velocity thirty-seven miles per hour. Light rain
commenced at 10.30 a. m. and continued until 9.20 p. m. During the storm
the Norwegian bark *‘ Dagmar,” lying alongside the whart, was blown on her
beam's end, but was righted without any serious damage. The bark ** Flora ™’
dragged her anchors and ran aground; the schooner - Wallace ” was capsized,
and several other vessels suffered slight damage.

Hatteras, North Carolina: heavy rain, with brisk northerly winds, occurred
during the night of the 4-5th; heavy and light rain fell on the 5th, total pre-
cipitation for the thirty-six hours, 2.65 inches. At 4 p. m. of the 6th a north-
westerly gale set in, reaching at 4.30 p. n. a maximum velocity of thirty-seven
miles per hour. A second storin began at 11.15 p. m, and continued until
12.06 p. m. of the 7th, maximum velocity, thirty-one miles per hoar, at 1.30

a m. .

Kitty Hawk, North Carolina: the 4th was cloudy, with high northeasterly
winds, which attained at 5.30 p. m. the velocity of a gale, and reached at 6.15
and 10 p. m. a maximum velocity of forty miles per hour. Snow and rain fell
during the night of the 4-5th und througlout the 6th; at the same time a heavy
gale was blowing, attaining a velocity of forty-eight miles per hour at 2.30 a.
m., 8.30, 9, and 9.30 p. m. :

Smithville, North 80,1'01ina: rain began at 10.40 a. m. of the 4th and con-

“tinued at intervals throughont the day. A northeasterly gale set in at 10.45

. m., maximum velocity thirty-two miles per hour. ‘he wind continued

Eigh during the 5th, and during the afternoon backed from ne. to n. and nw.

The steam-tug *‘ Howland”’ and the Norwegian bark *‘ Klena '’ dragged their
anchors during the storm, but no material damage was sustained by vessels in
the harbor.

Baltimore, Maryland : heavy snow fell during the 4th and 5th to a depth of
several inches ; street cars kept up travel with considerable difficulty and all
railroad trains arrived late. Light snow and rain fell during the 6th, with fresh
northwesterly winds.  Vessels arriving on the 5th, fith and 7th reported a
severe storm on Chesapeake Bay.

Atlantic City, New Jersey: light snow fell during the night of the 4-5th,
and snow and sleet throughout the 5th. Brisk to high nosth and northeast-
erly winds prevailed on the 5th; maximum velocity, thirty-three miles per
hour, at 1.50 p. m. The snow continued until 8.30 a. m. of the th, with lugh
northerly winds all day ; maximum veloeity, thirty-six miles per hour, at 7.25,-
8.10, and 11.20 p. m.

Block Island, Rhode Island: high northeasterly winds prevailed during the
dth, maximum velocity forty-cight miles per hour; the storm was accompanied
by heavy snowfall, total depth for the day 8.8 inches. Sleet and light rain
fell during the 6th, and the northeasterly gale of the previous day continued,
attaining a velocity of fifty-one miles per hour.

Boston, Massachusetts: heavy snow began at 8.15 p. m. of the 5th and con-
tinued uatil 2.00 a. m. of the 6th. During the 5th the wind blew briskly from
the northwest veering to northeast, highest velocity, twenty-seven miles per
hour from the northeast, at 9 p. m.; total snowfall 9.5 inches. On the 6th the
wind blew a gale from the north and northeast. Light snow, with northeast-
erly gale, prevailed during the 7th, maximum velocity thirty-six miles per hour.
The heavy fall of snow which accompanied this gale seriously interfered with |
travel on the streets. The storm did some slight dumage to vessels in the har-
bor; a scow used for dredging purposes was torn from it fastenings and broken
up on the beach.

NORTH ATLANTIC STORMS DURING DECEMBER, 1886.
[ Pressure in inches and millimelres; wind-force by Beawfort scale.]

The paths of the depressions that have appeared over the
north Atlantic Ocean during the month are determined, approxi-
mately, from international sinultaneous observations furnished
by captains of ocean steamships and sailing vessels; abstracts
-of ships’ logs and other data collected by the Signal Service
agencies at the ports of New York, Boston, and Philadelphia;
reports received through the co-operation of the ¢ New York
Herald Weather Service;” abstracts of ships’ logs furnished
by the proprietors of the “New York Maritime Register,’*

course in the vicinity of the Azores.

The depression traced as number 1 occasioned storms of
almost unprecedented violence over the British Isles during
the 7th and 8th, and exhibited the lowest barometric readings
ever recorded in London and Liverpool. This storm first
appeared south of Nova Scotia on the 2d, and, pursuing a
generally northeast course, was central in the vicinity of
Aberdeen, Scotland, at noon, Greenwich mean time, of the
8th. Number 2 is first charted in N. 55°, W, 27° under date
of the 2d, from which position it circled southeast and north-
east, disappearing over Ireland after the 3d. Nuwmber 3 was
a continuation of an area of low pressaure which passed into
the Atlantic Ocean from the Gulfl of Mexico. This storm is
traced northeastward across the Atlantic Ocean to the north-
ern portion of Scotland by the 12th, after which date it dis-
appeared beyond the region of marine observation. Number
4 developed south of Nova Scotia on the 6th, and, moving
rapidly northeast, disappeared over mid-ocean after the 7th.

Number 5 passed northeast over northern Newfoundland dur-
ing the night of the 11th; after reaching the twenty-fifth me-
ridian the depression moved southeast and passed to the south
of Ireland beyond the region of observation after the 16th.
Number 6 moved east over Newfoundland during the night
of the 14th, and apparently moved southeast after passing the
forty-fifth meridian. Number 7 was, possibly, a continuation
of number 6, and is given a probable track north of the Azores
to the fifteenth meridian by the 18th, after which date its
course cannot be traced, owing to an absence of reports.
Number 8 appeared over the ocean south of Nova Scotia on
the 20th, and, moving northeast, disappeared east of New-
foundland after the 21st. Number 9 passed northeast from
the northern extremity of Florida and disappeared in the
direction of the British Isles after the 22d. Number 10 is first
charted south of Newfoundland, in N. 40°, under date of the
27th, and moved northeast until the 29th, after which it passed
to the northward of the fifty-fifth parallel.

The first decade of the month was characterized by a sue-
cession of terrific west and northwest gales, accompanied by
high seas; the disturbances being more severely felt in Euro-
pean waters. During this period the barometric pressure was
high over and to the southwestward of the Azores, and the de-
pressions were deflected to a northeast course after leaving the
North American c¢oast. During the secoud decade the weather
was stormy and unsettled over the ocean cast of the twentieth
meridian, and gales of considerable severity were frequent
over and in the vicinity of the British Isles.

The area of high pressure which occupied the ocean in the
neighborhood of the Azores during the first decade gave way
and apparently moved southwestward, allowing a storm-area
of considerable energy to pass eastward in about N. 40° from
the 16th to the 18th. From the 22d to the 24th, inclusive, the
pressure was high south of Newfoundland and Nova Scotia,
while during the same period, and until the 28th, low pressures
and frequent storms of marked severity were experienced off
the west coast of Europe. TFrom the 25th to the 30th the
weather conditions were unsettled over the ocean in the
ricinity of Newfoundland and Nova Scotia. T'he month cloged
with relatively fair weather prevailing off the American and
European coasts, and a depression of slight depth central over
mid-ocean.

For December, 1885, the paths of ten areas of low pressure
were traced, of which four were continuations of low areas
which entered the Atlantic Ocean from the Gulf of Saint
Lawrence; one was a continuation of an area of low pressure
which developed near the coast of Florida; one developed in
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Rochester, New York: cloudy weather, with snow, prevailed during the

afternoon and night of the 1st, with brisk variable winds, increasing to high

westerly, which attained the force of u gale ut 11,15 p. m. and continued until
7.20 p. m. of the 2d; maximum velocity forty miles per honr.

Oswego, New York: snow began falling during the early morning of the 2d

and from other miscellaneous data received at this office up
to January 21, 1887.

Ten depressions are traced, of which five passed northeast-
ward over Newfoundland; four apparently developed over the

and continued until 6.30 p. m. of the 3d.  The storm was anccompanied byiocemn to the southward of Nova Scotia, two of which are
high westerly wind, which attained at 12.15 a. m. a velocity of thirty-one | traced south of the fortieth parallel; one first appeared over
miles per hour. At 8 a. m. the wind shifted from west to northwest, and i mid-ocean in about N. 55°, and one is given a probable casterly

blew from the latter direction at the rate of thirty-three miles per hour at 3.40
p. m. Numerous reports from vessels indicate that the storm was more
gevere on the lakes than at this statiou; the schooner *Ariadue,’” Capt. Hugh |
McKay, from,Toronto, Canada, for this port, faden with barley, was driven

ashore in Mexico Bay and lost, with part of the crew. Theschooner ¢ Ocean |
Wave ™ was driven ashore at Port Ontario at 2.30 p. m. of the 3d. but was .
gotten off with only slight damage. i

The following notes from observers relate to the weather
conditions prevailing along the Aftlantic coast during the pres-
ence of low area number iii:

Pensacola, Florida: a heavy southeasterly wind set in duringthe early morn-
ing of the 4th, maximum velocity thirty-seven miles per hour. Light rain
commenced at 10.30 a. m. and continued until 9.20 p. m. During the storm
the Norwegian bark *‘ Dagmar,” lying alongside the whart, was blown on her
beam's end, but was righted without any serious damage. The bark ** Flora ™’
dragged her anchors and ran aground; the schooner - Wallace ” was capsized,
and several other vessels suffered slight damage.

Hatteras, North Carolina: heavy rain, with brisk northerly winds, occurred
during the night of the 4-5th; heavy and light rain fell on the 5th, total pre-
cipitation for the thirty-six hours, 2.65 inches. At 4 p. m. of the 6th a north-
westerly gale set in, reaching at 4.30 p. n. a maximum velocity of thirty-seven
miles per hour. A second storin began at 11.15 p. m, and continued until
12.06 p. m. of the 7th, maximum velocity, thirty-one miles per hoar, at 1.30

a m. .

Kitty Hawk, North Carolina: the 4th was cloudy, with high northeasterly
winds, which attained at 5.30 p. m. the velocity of a gale, and reached at 6.15
and 10 p. m. a maximum velocity of forty miles per hour. Snow and rain fell
during the night of the 4-5th und througlout the 6th; at the same time a heavy
gale was blowing, attaining a velocity of forty-eight miles per hour at 2.30 a.
m., 8.30, 9, and 9.30 p. m. :

Smithville, North 80,1'01ina: rain began at 10.40 a. m. of the 4th and con-

“tinued at intervals throughont the day. A northeasterly gale set in at 10.45

. m., maximum velocity thirty-two miles per hour. ‘he wind continued

Eigh during the 5th, and during the afternoon backed from ne. to n. and nw.

The steam-tug *‘ Howland”’ and the Norwegian bark *‘ Klena '’ dragged their
anchors during the storm, but no material damage was sustained by vessels in
the harbor.

Baltimore, Maryland : heavy snow fell during the 4th and 5th to a depth of
several inches ; street cars kept up travel with considerable difficulty and all
railroad trains arrived late. Light snow and rain fell during the 6th, with fresh
northwesterly winds.  Vessels arriving on the 5th, fith and 7th reported a
severe storm on Chesapeake Bay.

Atlantic City, New Jersey: light snow fell during the night of the 4-5th,
and snow and sleet throughout the 5th. Brisk to high nosth and northeast-
erly winds prevailed on the 5th; maximum velocity, thirty-three miles per
hour, at 1.50 p. m. The snow continued until 8.30 a. m. of the th, with lugh
northerly winds all day ; maximum veloeity, thirty-six miles per hour, at 7.25,-
8.10, and 11.20 p. m.

Block Island, Rhode Island: high northeasterly winds prevailed during the
dth, maximum velocity forty-cight miles per hour; the storm was accompanied
by heavy snowfall, total depth for the day 8.8 inches. Sleet and light rain
fell during the 6th, and the northeasterly gale of the previous day continued,
attaining a velocity of fifty-one miles per hour.

Boston, Massachusetts: heavy snow began at 8.15 p. m. of the 5th and con-
tinued uatil 2.00 a. m. of the 6th. During the 5th the wind blew briskly from
the northwest veering to northeast, highest velocity, twenty-seven miles per
hour from the northeast, at 9 p. m.; total snowfall 9.5 inches. On the 6th the
wind blew a gale from the north and northeast. Light snow, with northeast-
erly gale, prevailed during the 7th, maximum velocity thirty-six miles per hour.
The heavy fall of snow which accompanied this gale seriously interfered with |
travel on the streets. The storm did some slight dumage to vessels in the har-
bor; a scow used for dredging purposes was torn from it fastenings and broken
up on the beach.

NORTH ATLANTIC STORMS DURING DECEMBER, 1886.
[ Pressure in inches and millimelres; wind-force by Beawfort scale.]

The paths of the depressions that have appeared over the
north Atlantic Ocean during the month are determined, approxi-
mately, from international sinultaneous observations furnished
by captains of ocean steamships and sailing vessels; abstracts
-of ships’ logs and other data collected by the Signal Service
agencies at the ports of New York, Boston, and Philadelphia;
reports received through the co-operation of the ¢ New York
Herald Weather Service;” abstracts of ships’ logs furnished
by the proprietors of the “New York Maritime Register,’*

course in the vicinity of the Azores.

The depression traced as number 1 occasioned storms of
almost unprecedented violence over the British Isles during
the 7th and 8th, and exhibited the lowest barometric readings
ever recorded in London and Liverpool. This storm first
appeared south of Nova Scotia on the 2d, and, pursuing a
generally northeast course, was central in the vicinity of
Aberdeen, Scotland, at noon, Greenwich mean time, of the
8th. Number 2 is first charted in N. 55°, W, 27° under date
of the 2d, from which position it circled southeast and north-
east, disappearing over Ireland after the 3d. Nuwmber 3 was
a continuation of an area of low pressaure which passed into
the Atlantic Ocean from the Gulfl of Mexico. This storm is
traced northeastward across the Atlantic Ocean to the north-
ern portion of Scotland by the 12th, after which date it dis-
appeared beyond the region of marine observation. Number
4 developed south of Nova Scotia on the 6th, and, moving
rapidly northeast, disappeared over mid-ocean after the 7th.

Number 5 passed northeast over northern Newfoundland dur-
ing the night of the 11th; after reaching the twenty-fifth me-
ridian the depression moved southeast and passed to the south
of Ireland beyond the region of observation after the 16th.
Number 6 moved east over Newfoundland during the night
of the 14th, and apparently moved southeast after passing the
forty-fifth meridian. Number 7 was, possibly, a continuation
of number 6, and is given a probable track north of the Azores
to the fifteenth meridian by the 18th, after which date its
course cannot be traced, owing to an absence of reports.
Number 8 appeared over the ocean south of Nova Scotia on
the 20th, and, moving northeast, disappeared east of New-
foundland after the 21st. Number 9 passed northeast from
the northern extremity of Florida and disappeared in the
direction of the British Isles after the 22d. Number 10 is first
charted south of Newfoundland, in N. 40°, under date of the
27th, and moved northeast until the 29th, after which it passed
to the northward of the fifty-fifth parallel.

The first decade of the month was characterized by a sue-
cession of terrific west and northwest gales, accompanied by
high seas; the disturbances being more severely felt in Euro-
pean waters. During this period the barometric pressure was
high over and to the southwestward of the Azores, and the de-
pressions were deflected to a northeast course after leaving the
North American c¢oast. During the secoud decade the weather
was stormy and unsettled over the ocean cast of the twentieth
meridian, and gales of considerable severity were frequent
over and in the vicinity of the British Isles.

The area of high pressure which occupied the ocean in the
neighborhood of the Azores during the first decade gave way
and apparently moved southwestward, allowing a storm-area
of considerable energy to pass eastward in about N. 40° from
the 16th to the 18th. From the 22d to the 24th, inclusive, the
pressure was high south of Newfoundland and Nova Scotia,
while during the same period, and until the 28th, low pressures
and frequent storms of marked severity were experienced off
the west coast of Europe. TFrom the 25th to the 30th the
weather conditions were unsettled over the ocean in the
ricinity of Newfoundland and Nova Scotia. T'he month cloged
with relatively fair weather prevailing off the American and
European coasts, and a depression of slight depth central over
mid-ocean.

For December, 1885, the paths of ten areas of low pressure
were traced, of which four were continuations of low areas
which entered the Atlantic Ocean from the Gulf of Saint
Lawrence; one was a continuation of an area of low pressure
which developed near the coast of Florida; one developed in
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bout N. 42°, W. 59°, and the remaining depressions apparently

“developed over the ocean east of the fortieth meridian and
petween N. 45° and 55°,
the storm-centres was northeasterly or east-northeasterly . The
general character of the weather over the north Atlantic was
ansettled. During the first seven days the pressure was gen-
erally low; about the 7th anareaof high pressure formed over
mid-ocean and continued, with slight fluctuations, until the
13th, when it was replaced by areas of low pressure over the
ocean cast of the fortieth meridian. The pressure continued
comparatively low over mid-ocean from the 13th to the 19th,
while areas of high pressure appeared off the American and
JFaropean coasts. During the balance of the month the press-
are was generally high from the Banks to the European coasts,
and low near the coast ot the United States.

~As compared with the corresponding month of previous years
the weather over the north Atlantic during December, 1886,
was exceptionally severe over the eastern portion of the ocean,
and the barometric pressure exhibited over the British Isles

" during the storm of the 7th and 8th was probably the lowest
ever recorded. Irregular reports are at hand relative to a
severe storm which prevailed over England aud'ance on the
26th, but data at present available fails to indicate the pres-
ence of a depression over the ocean immediately prior, or sub-
sequent to, that date. o

The following are brief descriptionsof the depressions traced :

1.—The development of this depression was probably sub-
sidiary to an area of low pressure whicl passed northeastwurd
over New England and Nova Scotia during the 2d and 3d.
The storm, however, possessed individual strength, and on the
2d, when central south of Nova Scotia, exhibited pressure
about 29.50 (749.3).

On the morning of the 3d the storm was central off the
southeast extremity of Newfoundland, with fresh gales to the
southward and eastward; during the next twenty-four hours
the depression moved rapidly northeast to N. 55°, W. 389,
after which it is given a probable northeasterly eourse until
the 7th, when the centre of depression was apparently central
northwest of the British Isles. By noon of the 8th the storm-
centre had passed to the vicinity of Aberdeen, Scotland, and
the fall of the barometer over England was probably without
a parallel in the history of that conntry; the barometric
minima reported being 27.45 (697.2) at the Orme’s Head, and
217.48 (698.0) at Liverpool. At Leith, Scotland, the barometer
fell with great rapidity during the day, reaching 27.65 (702.3)
at nineteen hours thirty minutes. This is reported as being
by far the lowest reading of the barometer that has occurred
at Leith since January 26, 1884, on which date the lowest
reading ever made at that place was recorded at 10 p. m., viz.
27.45 (697.2).

The following special reports have been rendered relative to
this depression :

Capt. ¥. Manly, commanding the s. s. ¢* Borderer,” reports
o heavy westerly gale at Halifux, Nova Scotia, from the 2d to
the 4th. Capt. John Schade, of the 8. 8. ¢ Polaria,” reports
a whole nw. gale from the 2d to 4th; lowest barometer, 29.47
(748.5), at 8 p. m. of the 2d, in N. 42° 18/, W, 62° 22/. Capt.
‘W . Tyson, of the s. s, *“Holland,” reports a strong gale trom
the 2d to 4th; lowest barometer, 29.35 (745.5), at noon of the
2d, in N. 41°18/, W. 66° 15/, The gale commenced very sud-
denly in a squall from wsw., with furious rain, the weather
having been unsettled and barometer gradually falling for
forty-eight hours previous; the wind shifted almost imme-
-diately to w. by n., blowing a strong gale with heavy squalls,
attended with snow, for about twenty-four hours, then grad-
aally moderated. Capt. B. Gleadell, of the s. 8. ¢“ Germanic,”

. reports a whole gale from the 2d to 4th; lowest barometer,
29.47 (748.5), at midnight of the 2d, in N, 43° 30/, W. 57° 4%/ ;
gale set in from s. and veered to nw., with heavy squalls,
hail, and sleet.

Mr. F. Wilson, observer on the s. s. ¢ Bulgarian,” Capt. E.
Parry, commanding, reports: ‘“On the 7th, 8th, and 9th, be-

H

The general direction of movement of’

tween N, 50° 55/, W. 16° 0/, and N. 50° 15/, W. 18° 30/, ex~
perienced a very heavy gale; at about 2.30 p. m. on the Tth,
wind & moderate gale from the w.; then backed to ssw. and

increased in force, hauling more to the westward, until at mid-

might it was blowing a terrific gale, with squalls of hurricane

forece and tremendous seas; at 3 a. m. of the Sth a sea struck

the ship on the starboard side amidships, Lreaking up two -
boats and doing other damage; 8 a. m., wind wnw., settling

into a steady gale with terrific hail squalls, aceompanied with

heavy and frequent lightning; at noon of the 9th the gale

moderated, squalls became less frequent, though still heavy.”?

Capt. J. G. Braes, of the s, s. ¢¢ State of Nebraska,” reports a

hurricane from wnw. backing to sw., and veering to nw. and

n. from the 7th to the 9th; lowest barometer, 28.49 (723.6), at

8 p. m. of the 7th, in N. 53° 1/, W. 18° 52/, The storin was

accompanied by tremendous head seas, and terrific hail and

snow squalls were encountered during entire passage.

Chief Officer E. C. Kiug, of the s. s. ¢ Umbria,” Capt. W.
| MeMickan, commanding, reports the storm of the 7th and 8th -
i a8 being of exceptional violence the wind at times blowing
with hurricane force, with o tremendous sea running; lowest
barometer, 29.16 (740.7), at 2 p. m. of the 7th, in N. 49° 45/,
W. 31° 50/. The wind set in from west by south and veered
to nw. Capt. J. H. Malet, of the s. s. ¢ Buffulo,” reports a
whole westerly gale from the G6th to 8th; lowest barometer,
29.20 (741.7), at 3 p. m. of Tth, in N. 50° 0/, W. 25° 30/’. The.
s. 8. “ England ” had & strong gale on the 7th and 8th; wind
veered from w. by s. to uw,; lowest barometer, 29.29 (744.0),
iab 4 p. m. of the Tth, in N. 50° 167, W. 28° 30/, Captain
i Franguel, of the s. s, ¢ La Bourgogne,” reports a westerly
storm attaining hurricane force from the 5th to 13th; lowest
i barometer, 29.10 (739.1), at 4 p. m. of the 7th, in N. 50° 6/, W,
127°13/. The storm was accompanied by « tremendous high
!aud short chopping sea from nw. and sw.

. The following half-hourly readings, made by Messrs. J. Bo-
ilam and G. Redpath, observers at Leith Navigation School,
imark the progress of the depression over that place:

|
Hours, Minul(‘u.l Inches, !Millllucters. | Hours. l Minutes.  Inches. | Millimetres.
— I TP U [P

6 | o 28,463 ( 722.4 14 ‘30 27.824 706.6

; 6 30 28,381 730.8 15 [ 27.796 706.1

| 7 o 28,286 718.6 | 15 30 27.770 705.3

) 7 | 30 28,220 716.8 | 16 o 27.729 704.3

i 8 [ 28,168 715.5 i 16 30 27.731 704.1
8 | 30 28,128 714.5 17 o 27.707 703.8
9 o 28,111 714.0 1 17 30 27 .690 703,
9 | 30 28,081 713.2 l 18 [ 27.675 702,
10 | ° 28,060 712.7 18 30 27.664 702.6
w0, 30 28,033 711.9 ‘ I ‘ o 27.660 702.6
11 [ 28 011 711.4 | 19 30 #27.651 702.3
[ F I 30 27,985 . 710.7 l 20 ! [} 27.656 702.6
12 o 27.959 710.2 20 30 27. . 702.6

| 12 30 27.936 J 709.4 ’ 21 ° 27.671 702.8

' 13 o 27.909 | 708.9 2t} 30 27.693 703.
3 - 30 27, H 708.4 | 22 0 27.707 703.
| o 27,855 ! 7074 | |

* Lowest,

The following extract relative to this remarkable storm,
from the Liverpool ¢ Courier,” of December 11, 1886, is fur-
nished by Third Officer J. H. Mills, of the s. s. ¢¢ Aurania,”
Cupt. W. H. P. Hains, commanding:

A storm of great severity hus prevailed in Liverpool, Birkenhead, and dis-
trict.  On Tuesday evening, the 7th, a strong gale sprang up in this neighbor-
hood, and us the night wore on the storm incrensed in inteusity, eavy
showers of hail, sleet, and rain fell at frequent intervals, and these continued
all Wednesday, the 8th.  There were occasional lulls in the violence of the
storm, but they were only of short duration, and last night the wind was
blowing very strong. No serious casualties have been reported. At nine on
Wednesday evening, ulthough it was only a thirteen fect and ten inches tide,
the force of the gale drove the water mear the stages to a depth of twent
feet. Shortly afier ten o’clock the violence of the wind, which eame princi-
pally from the northwest, abated considerably, but the rain squalls continued
with fury.  The New Brighton boats stopped running in the evening, and the
traflic to the southern ferries was also suspended.

The following extraordinary fall of the garomewr is recorded by Mr, Wood, .
optician, Lord street: “‘The full in the barometer on Wednesday afternoon
has beeu, as far as our knowledge goes, unparalleled, reading at 3,30 o’clock
the extrnordinary figures 27.880 (708.1), and satill falling. We have looked
back over our record of past years as far as the year 1840, and find the fol-

1
!
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Jowing nearest approaches to to-day’s barometer: November 3, 1841, 28.350
720.1) ; May 1, 1858, 28.105 (713.7); Januvary 6, 1863, 28.345 (719.8);

arch 24, 1872, 28.140 (714.7)."

At sunsct in the evening the barometer was obscrved to have fallen at the
Orme’s Head, to 27.460 (697.2), whilst in Liverpool it stood at 27.480 (698.0).
'This fall in the barometer is certainly unparalleled in the history of Liver-
pool, and many nautical men are of opinion that it has never been equalled
in any part of the world.

Capt. R. Bussius, of the s. s. ¢ Werra,”” had a whole gale
from ssw., veering to nw., from the 8th to the 10th; lowest
barometer, 28.30 (718.8), at midnight of the 8th, in N. 52° 50/,
E. 3° ¢/. : Capt. F. 8. Land, of the 8. s. ““City of Berlin,” re-
ports a hurricane on the 8th while off Waterford in the Itish
Channel; lowest barometer, 25.18 (715.8), at 4 a. m. Wind
veered tfrom wsw. to w. and wuw.,and backed to wsw., and the
storm continued until the 12th. The bark ¢ Saint Patrick,”
on the 9th, in N. 42° 45/, E. 5° 27/, encountered a heavy ssw.
gale, which carried away fore, main, and mizzen topsails, stay
sail and jib; shifted cargo to port side and stove one boat;
"shipped much water.

Capt. J. C. Jamison, commanding the s. s. ¢ Rhynland,” re-
ports: ¢ 8th, at 11.15 a. m., in N. 50° 18/, W. 17° 34/, a heavy
gale from wnw., with a fierce hail squall, during which a large
meteor burst with a loud report between the fore and main
masts about twenty feet above the bridge, emitting a strong,
sulphurous smell, and covering the ship with a shower of
sparks.” Capt. E. Smit, of the s. s. ¢‘ Pieter de Coninck,” re-
ports a whole gale from ssw., veering to nw., during the 8th
and 9th; lowest barometer, 28.53 (724.6), at 6 a. m. of the 9th,
in N. 50° 20/, W. 0° 10’. Capt. R. T. Jones, of the s. s,
+¢Galileo,” reports a hurricane from sw., veering tonw.; lowest
barometer, 28.34 (719.8), from noon to 4 p. m. of the 8th, in N.
49° 41/, W. 6° 5/. Capt. J. Glasspoole, of the s. s. ¢ Thales,”
reports : ¢ 7th, p. m., barometer fell very fast and wind backed
to ssw.; barometer falling at the rate of one-tenth inch an hour
for five hours; 8 p. m., wind increased to heavy gale; midnight,
terrific gale and furious squalls from west, with much hail ;
8th, 7.30 a. m., in N. 51° 0/, W. 8° 30/, very heavy gale from
wnw.; tremendous sea broke on board, smashing wheel and
after house, and gutting the saloon and captain’s and officers
rooms; barometer smashed and thermometer washed over-
board; force of wind 12 and mountainous sea.
officer was washed along deck and had both legs broken; pro-
visions, and captain and officers’ cffects, destroyed and washed
overboard. At midnight of the 8th the weather began to
moderate, with wind wnw.”

Mr. H. Runton, observer, on the s. s. ¢“Galileo,” Capt.R. S.
Jones, comnmanding, reports: ¢ 8th, encountered a strong sw.
wind, accompanied with high, head sea; 2 a. m., wind increased
to a gale, with falling barometer; sea increasing and the deck
constantly flooded; 4 a. m., Wolfe Rock abeam, distance six
miles; 8 a. m., strong, unsteady westerly gale; very high and
dangerous sea; noon, wind still increasing, with violent squalls
of hail, rain, and sleet; 4 p. m., wind increased to a hurricane,
with tremendous sea; wind w.; at this time we were nearest
the centre of the storm; 8 p. m., strong gale, high sea, with
violent squalls, which continued until the 9th, at 4a. m., when

wind went wnw., with high sea and rising barometer. The
progressive motion of the storm-centre was apparently towards
the esec.”

Mr. James Miller, observer, on the s. s. ¢ Scandinavian,”
Capt. John Park, commanding, reports: ¢“9th, 2 a. m., Lam-
lash abeam two miles; 3 a.m., clouds suddenly overspread the
sky from the nw. and wind increased to a gale; 4 a. m., blow-
ing a heavy gale from nnw.; 4.07 a. m., gale increasing to
hurricane force; heavy seas, breaking and deluging the ship
fore and aft, and, as wind was blowing a hurricane on the north
coast of Ireland, bore up for Lamlash; 6 a. m., wind nnw., force
11; 8 a. m., wind nnw., force 10; 9 a. m., anchored in Lamlash
harbor ; noon, weather improving; 3.45 p. m., weighed anchor.”
Capt. A. McKay, commanding the 8. s. ““Catalonia,” reports:
4 8th and 9th, in'the George’s Channel, during passage from
Liverpool to Queenstowi, encountered a terrific gale from the

The chief

w. and wnw. of such violence at times as to bring ship to a
standstill; during the height of the gale the ship was com-
pletely enveloped in a mass of drifting spray and foam, ob-
scuring everything from view beyond a half-ship’s length, the
sea running tremendously high.” '

9,—This depression appeared over the ocean, in about N.
55°, W. 27°, on the 2d, with pressure ranging below 29.70
(754.4), whence it passed southeast to N. 51°, W, 15° by the
3d, and then circled northeast over the British Isles. The de-
pression was shallow and of slight energy throughout its course.

8.—This depression apparently developed off the New Eng-
land coast and was central on the morning of the 6th south of
Nova Scotia, with central pressure about 29.70 (754.4) whence
it moved rapidly northeastward and disappeared over mid-ocean
after the 7th, being probably drawn into the extended area of
low pressure which extended from the British Isles westward
over a considerable portion of the ocean.

The following special reports refer to this depression :

Second Officer Irancis Potts, of the s. s. ¢ British Crown,”
Capt. Archibald Smith, commanding, reports a fresh gale, veer-
ing from s. by e. to n. by e., on the 6th; lowest barometer, 29.65
(753.1), at 5 p.m., in N. 46° 15/, W. 54° 20’. The gale was
accompanied by heavy rain. Captain Yungst, of the s. s.
‘*Ems,” reports a whole gale on the 5th and 6th ifrom ese.,
veering to 8., w., and ne.; lowest barometer at 2 a. m. of the
6th, in N. 40° 45/, W. 68°0/. Second Officer W. Barton, of the
8. 8. “ British King, Capt. John Kelly, commaunding, reports a
fresh to strong gale, from se., veering to w. and ne., from the
5th to 7th; lowest barometer, 29.74 (755.4), at 4 a. m. of the 6th,
in N. 40° 30/, W. 67° 0/.

4. —This depression was a continuation of an area of low
pressure which entered the Atlantic Ocean off the north coast
of Florida and passed northeast over Newfoundland by the
8th. On the 9th the storm was central in about N. 54°, W,
39°, with evidence of great energy, and central pressure rang-
ing to about 29.30 (744.2); by the 10th the depression had
moved slowly northeast to W. 32°, where pressure ranging to
about 28.60 (726.4) was shown; during the next twenty-four
hours the storm-centre passed castward to W. 17°, with an.
apparent slight decrease in pressure; at noon (Greenwich
mean time) of the 12th the centre of” depression had advanced
eastward to the northern portion of Scotland, with a slight in-
crease in central pressure, after which it disappeared to the
eastward beyond the region of observation.

The following special reports give the general characteristics
of the disturbances accompanying this depression.

The s, s. ** Umbria,”” on the 9th, had a fresh westerly gale;
lowest barowmeter, 29.56 (750.8), at 8 a. m., in N. 46° 30/, W.
44° 25/. Capt. M. Fitt, of the s. s. ¢ Virginian,” reports a
strong gale on the 8th and 9th ; lowest barometer, 29.84 (757.9),
on the 9th, in N. 43° 19/, W. 55° 49’. The gale began on the
8th from se., force 7, and veered to 8. with heavy rain, and in-
creased at midnight to strong gale, w.; continuing thronghout
the 9th from sw. to w., and moderating at night. Chicf Officer
Falkner, of the s. s. ¢ Kansas,”” Capt. W, Gleig, commanding,
reports: “8th, in N. 45° 0/, W, 52° 35/, fresh sw. gale, barome-
ter, 29.62 (7562.3); gale began on the 8th from sse. and veered
to sw., with snow-squalls; veered to w. and continued on 9th,
in N. 44° 10/, W. 57° 0/; then veered to nw. and moderated.

Chief Officer Potts, of the 3. s. ¢ Palestine,” Capt. W. White-
way, cominanding, reports: ¢“10th, in N, 51° 7/, W. 25° 26/
(at noon), a moderate gale began from wsw., increasing at 4
p. m. to heavy gale, w. by s., with hard squalls, high seas, and
hail ; barometer 29.00 (736.6) at 4 p. m.;-gale continued,
moderating slightly in the a. m. of the 11th, in N. 50° 59/, W, ~
27° 44/, and continued during the 11th, with squalls and high
seas; barometer 29.05 (737.9) at 4 p. m., then rising.”

Capt. W. H. Smith, of the s. s. ¢ Sardinian,” reports:
¢ 10th, in N. 54° 8/, W, 21° 47/ (at noon), at 4 a. m. the wind
shifted suddenly to wnw. in a heavy squall, which rose to a

stron,g’ gale; at 6.30 a. m, the wind moderated and backed to
WRBW,
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On the 11th and 12th the s. s. ¢ Catalonia’ experienced a
fresh gale from the wsw. veering to wnw., with terrific squalls
and very high west sea; position at noon of the 11th N. 51°
13/, W. 18° 45/, at noon of the 12th, N. 50° 48/, W. 21° 30’.
The 8. 8. *“ Werra” on the 11th had a strong westerly gale;
iowest barometer, 29.25 (742.9), at noon, in N. 51° 7/, W. 13°
427. Chief Officer Barwise, of the . s. ¢#Iowa,” Capt. S. Wat-
ters, commanding, reports a fresh gale from sw., veering to
wnw., on the 11th and 12th; lowest barometer, 29.02 (737.1), at
8 p. m. of the 11th; ship left Liverpool on the 11th; position
at noon of the 12th, N. 51° 46/, W. 7° 39/.

5.—This storm was a continuation of land depression number
iv, which passed over the Gulf of Saint Lawrence and the
northern portion of Newfoundland during the 11th; on the
12th the storm-centre had advanced northeast to about N. 54°,
W. 40°, with strong gales over & considerable area; by the
13th the centre of depression had moved to N. 57°, W, 27°,

~ where pressure ranging below 29.00 (736.6) was exhibited;
from this position the storm passed southeast to N. 53°, W,
. 18° by the 14th, and N. 50°, W, 13° by the 15th, when it
moved eastward five degrees by the 16th, after which it passed
northeastward beyond the region of observation. I'rom the
13th to the 16th the depression possessed great strength, and
had central pressure ranging below 29.00 (736.6).

The following are special reports received from shipmasters
relative to the passage of this depression:

The 8. 8. ¢ Werra,” on the 13th, experienced a strong west-
erly gale; lowest barometer, 28.21 (741.9), at 4a. m,, in N. 49°
257, W.24° 38/, Capt. T. L. Waiss, of the s. s. ¢ Wells City,”
reports: ‘¢ 14th, noon, strong gale and heavy squalls from nw.,;

< parometer 29.15 (740.4); 4 p. m., hard gale and violent squalls,:
barometer 28.98 (736.1); 6 p. m., gale increased to force 11,
violent squalls and tremendous sea; 8 p. m., squalls of hurri-

cane force, black, overcast sky; 10 p. m., barometer 28.90
(734.0), sky partly cleared, and storm abated in twenty min-,
utes to force 8; 11.20 p. m., sky again became overcast, ba-.
rometer fell to 28.85 (732.8); midnight, in N. 51° 12/, W. 18°,

0/, wind hauled to n., force 9; 15th, 3 a. m., gale had hauled
to ne., force 10, barometer rising; barometer continned to rise !
during the 15th, and gale moderated from ene.” Capt. R.
Ringk, of the s. s. ¢ Fulda,’’ reports a whole w. to nw. gale oun!
the 14th and 15th; barometer lowest on the 15th, in N. 49° 41/, !
W. 15° 25/,
6.—This depression was a continuation of land area number :
v, which passed eastward over the Gulf of S8aint Lawrence and |
Newfoundland during the night of the 14th. On the morning,
of the 15th the storm was central in N. 51°, W. 45°, with press- |
are ranging below 29.00 (736.6), after which it apparently!
assed southeast in the direction of the Azores.
The following special reports refer to this storm:
Capt. H. W. Brown, of the s. s. ¢ Pontiae,” reports a whole
gale, from wsw., backing to s. by e., and shifting to wnw., dur- |
ing the 13th and 14th; barometer lowest at 11.30 a. m. of the
14th, in N. 356° 20/, W. 556° 6. Capt. G. D. Spicer, of the ship
+¢ Charles 8. Whitney,” reports a heavy gale on the 14th, com-
mencing from the sw.,in N, 40° 20/, W. 50° 20/ (at noon); gale
began at midnight and continued four hours, blowing very
bard, with heavy rain; lowest barometer 29.45 (748.0).
The &. 8. ‘“‘Aurania,” on the 15th and 16th, had a whole gale
from se., veering to w. and nw. and backing to wsw. and s.;
lowest barometer, 29.45 (748.0), at midnight of the 15th, in N,
48°, W, 40°. The gale was accompanied by a very high nw.
sea, very confused at times. Captain Traub, of the s. s, ‘¢ La
Champagne,’’ reports a storm of force 11 on the 156th and 16th;
‘wind set in from se. and shifted to nw.; lowest barometer,
29.49 (749.0), at 5 a. m. of the 16th, in N. 47° 15/, W. 42° 30/,
Capt. J. C. Jamison, of the 8. s. ¢ Rhynland,’’ reports a whole
gale from the 14th to 16th; wind veered from se. to n.; lowest
barometer, 29.22 (7.42.2), at 5.15 a. m. of the 16th, in N, 47°
10/, W. 43° 11/, Third Officer Prager, of the s. 8, ‘* Ems,”
Qapt. T. Yiingst, commanding, reports a heavy gale from sse.,
veering to nw. on the 156th, in N. 47° 10/, W. 41° 30/ (at noon),

The weather was fearful during the morning, with heavy seas
from all directions, and heavy rain showers; lowest barometer
29.17 (741.0).

The s. 8. ¢ Bulgarian,” on the 15th, between N. 48° 20/, W.
41° 40/ and N. 47° 20/, W. 43° 21/, had wind backing at 9 a.
m. from nw. to sse.; wind quickly freshened until it blew a
strong gale; at 3 p. m., during a few minutes’ lull, and very
beavy rain, the wind suddenly shifted to.w. by s. and con-
tinned to increase in force to very heavy gale at midnight,
with terrific hail squalls and very heavy sea. At 9 a. m. of
the 16th a terrible sea broke partially over the bow and starboard
side of the upper bridge, earrying away iron stanchions and
rails and drove the stanchions through the wooden deck, stove
in the wheel-house door , and caused other damage. (The
upper bridge is twenty-five feet above the water.) At noon
the gale was gradually moderating, with rising barometer.
On the 15th, the s. s. ¢‘Catalonia,” in N. 48° 56/, W. 37° 47/
(at noon), experienced & moderate gale from ese., veering to
w. and nne.

Capt. C. Thomas, commanding the s.s. ¢ Monte Rosa,” re-
ports: ¢“On the 15th,in N. 49°, W. 45° (at noon), experienced
the heaviest gale I have met since I first went to sea (mow
twenty-six years). The gale commenced at 7 a. m. from ese.,
with heavy sea and very heavy rain; the barometer com-

! menced to rise as soon as the gale came on; at noon the wind

hauled to w. and nw.; while going westward we had fearful
weather and mountainous seas; the wind blew mostly in
squalls, but from 3 a. m. to 6 a. m. of the 16th it blew a per-
fect hurricane. The guale continued twenty-four hours.”
Capt. H. Perry, commanding the s.s. ‘¢ Britannic,” reports:
¢ 15th, 6 a. m., barometer falling, wind se., increasing to a
fresh gale, with rain; 9 a. m., barometer falling, wind sud-
denly shifted to sw. and increased to a strong gale; 11 a. m.,
barometer falling, wind veered to w., thick, rainy weather;
noon, in N. 48° 32/, ‘W, 42° 25/, barometer, 29.00 (736.6); 4
p.m., barometer rising, whole gale, with violent squalls and
heavy westerly sea; 8 p. m., wind wnw., whole gale, danger-
ous sea; 11 p. m., whole gale nw., very dangerous wsw. and

inw. seas; shipped a heavy sea, carrying away two bogts and

damaging engine house; 16th, gale moderating.”

7.—This depression was, evidently, a continuation of number
6, and, approaching the Azores from the northwest, was central
on the 16th in N. 43°, W, 33°, with pressure ranging below
29.50 (749.3); from this position it is given a probable south of
east course to N. 39°, W. 15° by the 18th, after which date its
course cannot be traced, owing to absence of reports. The
storin was possessed of considerable strength throughout, but,
owing to a scarcity of reports from the region through which
it passed, its track and severity cannot be accurately deter-
mined.

Under the influence of a depression which was central off the
New England coast on the morning of the 16th, and which

, bassed northeast over Nova Scotia during that date, strong

gales were experienced over the ocean to N. 40° and W, 60°,

8.—This depression was central on the 20th in N. 37°, W,
65°, whence it moved northeast and disappeared off the coast
of Newfoundland after the 21st. The depression was not at-
tended by disturbances of marked violence, and exhibited mini-
mum pressure, about 29,80 (756.9), on the 21st.

9.—This depression apparently entered the ocean in the
vicinity of the Strait of Belle Isle during the 20th, and is given
a probable northeast track to about N. 56°, W, 40° by the 21st,
from which position it is traced to N.59°, W. 25° by the 22d,
after which it disappeared to the southeastward, probably
passing over Scotland into the North Sea. The storm appar-
ently possessed great energy, but passed too far to the north-
ward to cause serious disturbances south of the fiftieth parallel.

10,—This depression first appeared in N, 40°, W. 59° on the
27th, with strong gales and rain to the northward and north-
eastward, whence it moved rapidly northeast to N. 50°, W, 44°
by the 28th, where pressure about 29.50 (749.3) was shown;
passing northeast, the depression is traced to N. 54°, W, 38°
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by the 29th, after which it disappeared to the northeastward
beyond the region of observation.

The following special reports have been rendered relative to
disturbances encountered within the area of this depression:

Capt. W. Abbott, of the s. s. ¢“ Marengo,’” reports: “27th,
4 p. m. to 28th, 2 a. m., experienced a hurricane in N. 44° 42/,
W. 51° 56/; wind veered from 8. through sw. and w. to wnw;
barometer lowest at 7 p. m. of the 27th.” Capt. J. Uberweg,
of the s. 8. “ Waesland,” reports a whole northerly gale on the

27th; lowest barometer, 29.20 (741.7), at 8.30 p. m., in N. 44°.

35/, W. 56° 20/. The gale was accompanied by heavy rain.
Capt. P. Slierendregt, of the s. 8. ¢ Leerdam,” reports a whole
gale from se., veering to wsw., during the 27th and 28th;
lowest barometer, 29.30 (744.2), at 10 p. m. of the 27th, in N.
46° 50/, W. 47° 35/, Capt. R. Wills, of the s. s. ‘“British
Queen,” reports a whole gale to hurricane duoring the 27th and
28th; wind set in from ne. and veered to sse. at noon of the
27th, in N. 46° 24/, W, 48° 8/, and during p. m. to nw., from
which direetion it blew a hurricane, with violent squalls and
mountainous seas; lowest barometer, 29.44 {747.8), from 10 to
11 p. m. of the 27th. Chief Officer Kinning, of the s. s.
“ Roman,” Capt. D. Williams, commanding, reports a gale
from sw., force 9, at 4 a. m. of the 27th, in N. 44° 29/, W. 53°
0/ ; barometer 29.05 (737.9).

Capt. W. Rippeth, of the s. s. *“Otranto,”” reports a hurri-
cane on the 27th from sse., veering to nw.; lowest barometer,
29.64 (752.8), in N, 42° 18/, W. 55° 41/. Third Officer J. H.
Mills, of the s. 8. ¢“ Aurania,” Capt. W. H. P. Hains, com-
manding, reports: ¢ 27th, between N. 43° 16/, W. 54° 45/ and
N. 43° 39/, W. 53° 12/, and between the hours of 8 p. m. and
12 midnight, Greenwich mean time, experienced a storm;
wind shitted from s. to w. and nw., with thick mist and rain;
for about two hours it blew a hurricane from the w. and abated
about midnight; lowest barometer, 29.28 (743.7), at 8 p. m,,
and at midnight it had risen to 29.59 (751.6).

Capt. B. Gleadell, of the s. 8. ¢ Germanic,’” reports a strong
gale from se. veering to nw. duving the 27th and 28th; lowest
barometer, 29.65 (753.1), at 4.15 a. m. of the 28th, in N. 48°
507, W. 40° 50/.

During the 30th the presence of a depression of considerable
energy was indicated to the northward of the Banks of New-
foundland, but its course lay too far to the northward of the
region of observation to allow of accurately locating its centre.

OCEAN ICE.

No icebergs have been reported during the month.

In December, 1883, several icebergs were observed on the
Newfoundland coast, and over the Banks during the latter por-
tion of the month.

For December of the three preceding years no icebergs were
reported.

FOG.

The following shows the limits of fog-areas encountered on
the north Atlantic Ocean during December, 1886, as reported
by shipinasters :

1st.—The s. s. ¢ Fulda,” from N. 45° 0/, W. 51° 30/ to N.
43° 0/, W.57° (/, had dense fog, continuing from 8 u. m. to
midnight; winds southerly; barometer about normal.

8th.—The s. 8. ¢* Siberian ”” had dense fog from 1 a. m. to 3
a. m., in N. 43°, W, 62°; wind strong fromn e. to s.; barometer
considerably below the normal. .

17th.—The s. s. ¢ Palestine ” had dense fog from 8 a. m. to
11 a. m., in N. 45° 51/, W. 51° 24/ ; winds southerly ; pressure
below the normal.

20th.—The 8. . ¢“ Cephalonia’’ had dense fog during p. m.,
in N. 45° 40/, W. 48° 0/, The s.8. “ Bavarian ” had dense fog
from 10 to 11 p. m., in N. 44° 01/, W, 48° 51/; winds south-
erly; pressure about normal.

From above reports it will be seen that fog was encountered
during the month over, and to the southwestward of, the
Banks of Newfoundland, with southerly winds and barometric
pressure about, or below, the normal. As in the preceding

month (November, 1886), the conditions favorable to the de-
velopment of fog seemed to exist to the eastward of barometric
depressions.

TEMPERATURE OF THE AIR.
[ Expressed in degrees, Fahrenheit.]

The distribution of mean temperature over the United States
and Canada for December, 1886, is exhibited on chart ii by the
dotted isothermal lines; and in the table of miscellaneous data
are given the monthly mean temperatures, with the departures
from the normal, for the various stations of the Signal Service.
On chart iv the departures from the norinal temperature are
illustrated by lines connecting stations of normal or equal
abuormal values. .

In northeastern Montana and in all districts, except the Rio
Grande Valley, from the one hundred and fifth meridian east-
ward, the temperature of the air for the month has been de-
cidedly lower than the average December; the departures are
especially large in Dakota, Minnesota, the Missouri Valley,
and the upper Mississippi valley, the mean temperature of the
air at Signal Service stations within these districts averages
7°.7 below the normal; in Minnesota and eastern Dakota the
month has been 10°.0 colder than the average December. In
the Lake regions, the Ohio Valley, and Tennessece, the depart-
ures average about six degrees below the normal. From the
one hundred and fifth meridian westward the temperature of
the month has been above the normal; the larger departures
within this area occur in Washington Territory, Oregon, Idaho,
and Nevada, where they rauge from 5°.7 at Boisé City, Idaho,
to 4°.4 at Olympia, Washington Territory. It isworthy of note
in this connection that the area of greatest departure below the
normal coincides with the area of maximum pressure. '

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

Above normal. Below nornml.

o

Denver, Colorado... 6,5 '| Moorhend, Minnesot P
Boisé Clty, Idalo... 5.7 :| Huron, Dakota....... 3
Rokcburg, Oregon 5.4 || La Crosse, Wisconsi '4
Fort Graut, Arizona... 5.4 | Biwmarck, Dakota.. o
Winnemucca, Nevada 5.1 | Davenport, Iowa 8
Helona, Montann ... 4.9 | Dubuquo, Iowa...... :6
Fort Davis, Toxas .. 4.8 | Duluth, innnesuta 6
Portland, Oregon.., 4.6 | Keokuk, Iowa.... "

|

In the following table are given the mean temperatures for
the several geographical districts, with the normals and depart-
ures, as deduced from Signal Service observations: '

Average temperatures for December.

i Average for Decom-
her, Signal-Service |Comparison
| observations, of Dec,,
Districtn, ! 1886, with
| trhuavomgo
| Forsev- | . oreevoral
!ernlymru. For 1886.)  years.
! o o °
New England 30.4 | 27.3 — 3.1
Middle Atlantic Btate 36.9 32,0 — 4.3
Sonth Atlantic States 48.6 45.5 — 31
Florids Peninsula..... 61.4 8.1 — 3.3
Eastern Gulf States... 49.9 46.0 — 3.9
Western Gulf States,. §0.0 46.8 — 3.2
Rio Grande Valley 0.1 61,1 + 1.0
Tennessee ... 41.4 ¢ 36.2 — 5.2 .
Ohlo Valley.......... 35.1 . 28.9 — 8.4
Lower Lake region ... 30.1 24.0 —_ é'x
Upper Lako region 24.3 18.6 — 5.7
Extreme Northwest.. 10.2 2.7 — 7.5
Upper Miseinsippi Vo 28.0 20.6 — 7'4
Missouri Valley.... 23.4 15.4 — 8o
Northern slopo’, 22.4 23.6 a3
Middle slopo...... 31.2 32.3 1.1
Southern slope 41.6 43.6 2'0
Southern platean .. 43.1 47.3 4'2
Middle platean ..... 32.4 36.8 4.4
Northoern plateau.............. ‘30.5 35.2 4'7
North Picific coast regiou 44.2 45.7 1 .5
Middle Pncific coast regior 49.4 51.0 1.8
South Pacific coast region. 55.5 57.0 1:5
!




