
- 
'UNlTTCD STATES OF AMERICA: 

WAR DEPARTMENT. 

MONTHLY W E A T H E R  REVIEW.  
(GENERAL WEATHER SERVICE OF THE UNITED STATES.) 

M A R l C H 7  X S 8 7 .  

~ N ~ l t O I x J ~ ~ ~ I ~ ~  .................................................................. 
A I ' ~ ~ ~ S P H E R 1 C  l'ltl~SSURl~.-I~nrometric ranges ; Arens of high 

press~lro; Areas of low pressure ......................................... 
NORTH ATI,AN'~IC S'rOIt\fS.-Occnn ice ; ~ o g  ..................... 
TIS~fI 'd I i l~r rUR]< OF  THIS AIIt.-llat,ges ; Devintions from the 

I ' ~ ~ ~ ~ ' I G 1 l h T U R E  OF WA'L'ER ............................................... 
P R R c I P I T ~ T I o ~ T . - I ) ~ ~ ~ ~ , ~ ~ ~ ~ ~  from tlie normal ; Snow ; IIail; 

Sleet ; Drought.. ............................................................... 
'VINI)S.-Torllndo stltdies ........................................................ 
l x l~ :~~ l~  NAV1GAI'ION.--Stnte of wnter in rivers nnd hnrbors ; 

I-'loods ............................................................................. 

I I O ~ I ~ ~ ~ I  ~ ~ ~ ~ t s  rce ........................................................ 

CONTENTS. 

I rngo. I 

07 i A1'3IOSPIIERIC ELECTRICITY.-Auroras ; Thunder storms ; 

lj7 OITICAI,  P€IlGNOM,IEXA.-Halos ; Mirage .............................. 
~ MISCEL1,ANEOUS PHENOMENA.-Forest nnd prnirie fires ; 

Meteors ; N i p a t i o n  of birds ; Polar bnnds ; Snnd stornis ; i l  ; 

Wnter-spouts ; Sun spob ..................................................... 
7 8  VER1FICATIOXS.-Indications ; Cnutiollnry signnls ; Cold-wave 

signnls ; 1,ocnl verifications .................................................. 
~ STATE WISATHER SERVICES.  

7 7  

7 7  I BIE'L'ISORO1,OGICAL X0TES.-Average storm trncks for Mnrch ; 
81 ! Prediction of fog n e w  Newfoundlnnd; Frost in  Floridti; Pro- 

82 i 1'.4BIZS.-Signnl Service datu ; Voluntnry observer's dntn ............. 

Rnre electrical phenomenon at sen ; Electrometer rending  ........ 

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

I fegsor 1,emstrijm on niiroras ; Frost warning signnls ................ 

PIIEI'AIlED 1'NI)ER THE DIRECTION OF 

BRIGADIER GENERAL A. W. GREELY, 
CHIEF S I G N A L  OBBICEII OF *rim A I L N Y ,  

BY E'. M. M. BEALL, 
?u I,IIC(!TENAST, SIGNAI. ('OILl'S, II. P. A , ,  ASSISTANT 

................. - - 
l'U19LlSHLD I? Y A U 7jYOl:f T Y  Oh' 7YIE SECRETARY OF WAR.  

........... p____.-..---- 

Pngo. 

83 
86 

86 

86 
87 

90 
93 

W A S H I N G T O N  CITY: 
SIGNAL OFFICE. 

1587. 
I 



CidL of rnerchunt marine steam aird sailing vessels from which Intermattonal Stmrtltaneous Meteoi.oloycca1 reports were received at the Oflca of the C1i1i.I Ytynal 
Oflcer, u. 8. Amy, Wa$htngbn, D .  C., an time to be used in the preparation of fhe Weather Heoiew .for the month of Jlarch. 1.%7. 

Nnuie of vossel 

Allnii Litre. 

Surnintinii ........................ ! 

................... Amnicai i  Liiie. 
Br. I. a. Brltiali Kiiig 

Ilritislr I’rincene 
Am. Illinuls ............. 
Br. 8.8 .  Aiiatriilin ........................ 

Aleutia ............................. 
Britlali Crown .................. 

Anchor. Liiie, 

Arruio Line.  
Br. H. a. Critic 

A l l m  L i i i e .  
Br. 8 . n . A l l a i l  ............................. 

Alvuiiu ............................ 
Athos. ............................... 

Boolk’s S. S .  Co. (linilted). 
Br. a. 8. Rusil ................................ 

Uoriinrd ........................... 
Clolllen t ......................... 
Jcruiiiu ............................. 

................................ I 
Aiidea . . . . . . . . . . . . . . . . . . . .  

I 
Chntoiiu Yqueiii , :::: 1 Bordeaax Sleani ~Vuuiyulioii Co. 

Uvixlol-Cilu Line. 

Fr. 8. 8 .  Clmtcuu Leovllc 

Br. I 
Jeraey Cltr ...................... 1 8 .  8 .  Urouklyn City ................. 

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

........................... 
Slavuniu ............... 

Ilon-iro,i Litic. 
Br. a. 8 Coniraollor ........................ i 

Nnnniyth .......................... 
I 
i L e ~ l r r i d  Line. .......................... . ........................ Br. s. R.  Davnrinn 

Nuine of vessel. 

.\‘dionul Line. ............................. 
Deir imrk .......................... 
Egypt 
KiiKIniitl ......................... I 

J. Brown.  .............................. 
Er in  ................................ 
E’ruiiro ............................. 
nelvct ia  ........................... 
Hollulld ........................... 

Joliii Kolly. 
6.  Nowell. 
E. 11. Freulli. 

. G .  li. Dodge. 
” 

.......................... 
11. Wills. Inillliuudoiite .................... 
A. Cnnipboll. New l-ork nnd C W U  Mai l  S. 8. Cu. ........................ i ....... 

.... ........................... 
Douull .............................. 
Elder ................................ 
Elbe ............................... 
E l l l H  ............................... 

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

\V. F i t t .  ......................... 

E. v. Gager. 

E. IIorlur, 
T. I1 Gurr. 

II Ani. 8 . n .  City of Augiiatir .............. 

W. 11. 1’. Hiiina. 
Edwiird Wyllr. 
11onr.y Wulker. 
T. Cook. . M. Murphy.  
A. 3lcKuy. 
U. Wutt. 
T. Ilubwrtn. 
11. Jlciiny. 
W. M c l i c k n n .  

J u l i u s  Bnlir. 
0. Crairck. 
Joliuriiies Schude 
A. Kulin.  

Oceaiiic S1eeiiiship ConipaiiU. 
a. 8. Alanic(lu ........................... 

....................... 
Oryon BailuwU n i d  Xuaigation CO. 

Ani. a. a. Coluinbin 

.......................... .............. i 
i 

...................... .................. City OS I’eking 
Coliuru ............................. 
Culolr ................................ 
Grunndii ........................... 
Newport ........................ 
sun UlIU ......................... 

n. 8 .  Xotley Abboy .................... 
Orinoco ...._.............. ......... 
Trinldud. .......................... 
Ned e o a a  Line. 

Ilr. a. 6 .  t’urt~ionaii ........................ 
Red ‘* D” Liiir. 

Am. a .  a.  I’lilluilslpliiii ..................... 
Vnleucin ......................... I 
lied Bur Liiie. 

nelg. a. n. Belgriilnnd ........................ 
Noorillniid ....................... 
l’PllnilLlld ......................... 

Wiicelund ........................ 
Wuatwrnlaud ..................... 
Hollerdani L b e .  

Dtch. n .  8 .  Ednni ................ : ............... 
1’. (:nlulld ......................... I 

ltottrrdiiui ..................... .i 
Ychiecluni .......................... 
W. A Schollcn ................. 1 
Zllillldlllll ......................... : 

PUmua Line. 

Ir. Nnnlry.  
K. Doyle. 

E. Frnngnol. 
M. do’Jou8seliu. 
E. Trnub. 

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

. Switzeriniid .................... 

Iiuuul iIIuil Steai~mkip C‘o. 
Ani. M. I). Clty of 1)iillsw ........... 
Ilo!pl IVeeaf Indiu n l ( d  Slamiiaki~ 

Dtcli a. n.  Ornnje N118nuii 
Sfale L i n e .  

Stntc of Nirviidu ....... : ......... ! 
Il%ingidla Liue. 

Uiiir. a. a. Ooiaiir ............................. 

Biiiii Itink. i Tliliigvullu ....................... ni. 1). C ~ ~ \ W I I .  n o i n  Scvcio I.iue. 
J. E’. 1,eivIH. i 111‘. 8. n. ILicliiiiimd llill ................. 

Tower IIiIl.. .................... 1 
a. 8. c i t y  of Wowenstie ...... ......I 

JUS. Gibnuii. Knn*un ............................. 
Jnu. McAulry. .,i 

J n n  Brogdal ..................... 
H. U. Qiilck. I! I’ioler de Coniiick .............. 

CIi. Off. 11. Illytli I Tunc irrd 1Vmr S h i u i d i p  Co. 
Ciipt. \\’. Ilun.cn. i Ilr. 

1Vaweii Liire. 
W. r. CoriclI. /I Ilr. 8 .  8. ~ o w u  ................................. 

IYlrile L‘rorr I h c .  
C .  J. Lindall. Uelg. a. a, Delhyter  .......................... 

Cuptnin 

Cupt 

1 

. Tlioa. Iruotc. 

J .  Sniiiiier. 
T. 1’. IIeuley. 
J.  Ilubin6on. 
A. D. Hinll~~g. 
G .  Cucllrnllu. 

\ v 1 1 1 .  1’r;Ircc. 
\\’. A. Grillltltn. 
Julrii Jllllignn. 

Douicnico Viuln. 
1’. I’irniidollo. 

11. s. Iligbg. 

\vIII. T.YNOII. 

J.  W. Ilegiiulds. 
\Y. M .  I l i t t ig .  :, 

G. 11. Dlursc. 

Yriiiik Jtuvelia. 

1:reil Ilolloa. 
1;. l’ulL.111111111 

J. \Vulluce. 
Juhu  X Iirgalla. 

C. s. Cuye. 
11. 11. Scurlu. 
L. Ihxter.  
11. C. 1)uurlmm. 
J .  31. CnverIv. 

nr. 
hill. 
Ilr. 

Ilr. 
A N I .  

cur. 

YOt 
8. 8 

I Nnnie of vusarl. I 
. . 

I I 
I .......................... li’bilr d o t .  L i w .  

Britniiiiic 
Giltic ................................. 
Geriiianic .................... ...: 
I~u~Ji lbi ic  

.......................... Ur. a. 8. Adrlutir 

......................... I Il’ilnon Liiie. 

Lu~’unlo ........................... 

Ylultiugo ........................ 
dl*lcellniieour. 

Sur .  R .  8 .  Ainicitiu .......................... 
Bedford Cuviwtry 

Cliiou.ick ......................... 
Drilgnnlly 
Editli Gvdduii 
El Cnllno 
k:lcllnll .............................. 
Elslow ........ :. ...... 
Yi1rroy ............. 
Gwondulioo ........ 
Ihlyo ................................ 
IUdill .............................. 
1.ight-dIiip No. 37 .............. 
Lord Lillladuwnu ............... 
1.orciieu IJ. Hrikor .............. 
I.iid\r.ig Ilolbvrg ............... 
nr lid r i  d ............................ 
D l ~ i ~ i i r l  I,.  Yilliivc*rde ......... 

I .  Mcxicu ............................ 
w. c. I’rnrne. l i l i v u r r ~ l  ........................ 

l’u~llullil ........................ 
Q u e m  .............................. 
s u i n t  Ituiinns .................... ! 

1 1  Swcd. Victuriii .......................... 
Ur. YiUlIl.. .............................. 

h’eio .k Ileruld Il’eulker Seruics. 
Ur. . Ilolivln ............................. 
Am.  Cunrcan... .......................... 

City of I’iioblii ................. 
Fr. Clintiinu Lufl t r  .................. 
Ain. RI 3110lit e 

>:I I’IISIJ ............................. 
Br .  Etliloiiin 

Grcccu .............................. 
A in. I< iiic kurbuc kor.. ................. 

Sew Orluuirs .................... 
New York ........................ 
Nevlll ln ............................. I 
X in gu rn ........................... 
Siiniiinii ........................... 
Suil i ty  u e w l r .  

bg. Abyssininn ...................... 
aclir. A n n a  U. 1Iutclie8oli ........... 
bg. Arcot .............................. 

......................... i 

I 

........................... 
........................ .................... ! 

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

11. Daiviaoid. 1 ’  nr. 

J. \V. Ciitliiiriuc. I 

I 

.......................... I ........................... 
I 

Clins. C. Linin. 

J .  ,~- 1,. G. Luckwuod. Sllnckfurd 
H p .  AllgUHt TllUR ~ ~ i l l ~ i l l l U l l .  ............................. 

v. 111.wa. 

11. Uuwelllllilllll. 

I1 Cor. ai,. Idn ........... .................I ...... I 
Alii .  bg. .li ini~ Adellnu ..................... 

P. 11. 13uiijw. 1 ’  bkt. Juwpliiiie .......................... I 
, J .  11. Tuut 

bk. JusG~E;.  3lure ..................... 
A .  Putjar. 
0.  Ilitkker. li I lr .  bk.  T A l u  ............................... 
11. v. ,I .  %ec. , GFP. 

0. J. VI*.  ......... I 
.......................... i . [ I  ,ihl b k t .  Lovrtnter .......................... I 

I .............................. C. \V. Itcad. bg. I.lllnll . H ~ i t .  Loa Trua Soeuroa ............... ........................ I .............. .................... 
A. J .  A h h i u i .  Aunt. bk.  ~ 1 1 i t t ( ~ i l  .................. 
J. A .  Slewiirt. , 111.. 

C .  W, Xi;Ilw. 8 1  Ai i i .  Cgt. 
A. C. ‘I‘liuniaun. 1 .  Xor. 

S. T. 11. Lniili. I 

A. G .  I I ~ ~ ~ ~ .  jl N~,,.. ~ ~ ~ ~ t t ~ ~ ~ ~ ~ ~ j ~ ~  ............ 
Oer. HI). O t t o .  

bk .  
I lr .  w. Skjodt. 

l l i r e r  Ciiiigaa:. ................. 
1 1  I t .  Ilusiiin ............................. 

A .  11yd1~. 111.. Ilotllirllirly ....................... 
F . A ~ C I i ~ r , I l . N . I l , ’  Alii. I I g .  1lllb). .......... ..................I 

I 
j Ur 81’. s l l ~ ~ I ~ l l l l 0  ............... 

11. Towinend.  !  AI;^. bk. Sliruli I)uo ....................... 

W. G M ~ .  I ’  I l l in .  Toivu ............................. 
. ........................ .................. G c r  sii. Ylinkailorc2 

Der. rill. UllIUll ............................. 

Ur. np. \VlnnIfrod ........................ 

Suiiiiid \Yiiltcrn. I It .  bk .  TereRii Accnnio 

J .  . I .  Urnreiia. 1; 
i f .  nioyer. Ani. schr .  Wliinie Lnwry  
E.  Emit. 

IJk. \Veatcrn Clilof .................. 

Cnplniii. 
.- ......... ._ . - 

Cnlit.  I f .  I ’ i i rd l .  
11. I’crrg. 
1’. J Irving.  
Uciij. Glcndcll. 
1’. J.  Inriig. 

T. 1’. C .  Iiirl8oy. 
J 11 I’crrv. 
J: A :  11. Ciialilng. 
9. v. IlClllliU. 
W‘. Taylor. 

J o h i  D. Zulufl. IIuglies. 

J. \V. ( h t o a .  
0 .  11. J u h r g ,  
Joliii 111111. 
E. 1’. I,iirnon. 
C. Uurgcw. 
A .  \V l t lv .  
X A Aiidoraou. 
OUIJ. D. Spicor. 
W. A .  Aldricb. 
1,. liur~aiuop. c Ilnrding.  
N. E. Scl1uffor. 
A .  11. Child. 
\V. Riellie 
A .  0 .  Xlcollcli. 
N’. Tliouipaou. 
J. s. I?. nicLeod. 
I.. I.allr1l1. 

I 0. 0. 1~:lliugacn. 
11. It. (.:olJnlbs. 
TIL ni in~8arl .  w. 11. llogee. 
0. Vlnen. 
J. Wiiitur. 
0. w. (!utea. 
Clina. Ilruwii. 
Aaii iua Lenliiird. , 
A .  hlrxuiidor. 
I’niil L e  Ulnnc. 
J u l i i i  Stuliff. 
G. E‘. Gvrry. 
11. T. sclllv”. ’ 

J .  E. Foginnu 
C. I:. Uurknu. 
G. V. \‘idiil{cli. 
D. T. I’cdorseii. 

I(.. Lniigcii. 
J u l r ~ i  1%. m l l m r .  

J. 11. P. 11. Stowoiiw. Cox. 

ni.  I ) ~ w I ~ ~ .  



UNITED STATES SIGNAL SERVICE 

The distribution of mean pressure for March, 1887, deter- 
mined from the tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chart ii. 

On this chart are shown two areas of high pressure, the first 
extends over Minnesota, Dakota, and northward bejond the 
limit of observation, and is enclosed by the isobar of 30.16; a t  
two stations within this line, Saint Vincent, Miun., and Port 
Qarry, Manitoba, the highest mean pressure of the month, 
30.18, is attained. From this region eastward the pressure 
decreases rapidly until in New England the isobar of 29.80, 
and iu Nova Scotia 29.75, is reached; within the latter line 
the lowest mean pressure of the month, 29.71, a t  Sydney, Cape 
Breton Island, occurs. The second area of high pressure, also 
bounded by the isobar of 30.15, is situated in Oregon and 
northern California, from this region northeastward to central 
Montana and southenstward to Arizona the pressure decreases, 
attaining a mean of 29.98 at Fort Maginnis, Mont., and 29.97 
at Puma, Ariz. The position of t h e  areas of highest and 
lowest pressure for the present month and for March, 1886, 
nearly coincide. 

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. 

MONTHLY WEATHER- REVIEW. 

The moan pressure of the month is normal, or nearly so, in d l  
parts of the country, except Maine and the Canadian Maritime 
Provinces, where departures below the normal, ranging from 
.06 a t  Portland, Me. to .19 at  Sydney, Cape Breton Island, 
occur. In New Engiand, the middle Atlnntic states, south 
Atlantic states, Florida, and the east Gulf states, the pressure 
of the month is from .01 to .08 below the normal pressure for 
March. From the districts named westward to the Pacific 
Ocean the pressure is slightly above the normal, the largost 
departures occurring in the uppbr lake region and upper Mis- 
sissippi valley, where they range from .06 at  several stxtions 
to .ll at  Escanaba, Mich., and .13 at  La Crosse, Wis., in excess 
of the normal ; in Nevada and northern California it is about .07. 

When compared with the pressure of the preceding month, 
February, 1887, very large afferences, both above and below, 
occur’. Along the Pitcific coast and in the Rocky Mountain 
regions the pressure for March is from .03 to .18 in excess of 
that of February; in Washington Territory, Oregon, and 
northern California the excess averages about .13. From the 
Rocky Mountain region eastward to the Atlantic Ocean the 
pressure is below that of the preceding month, the dedcienoies 
becoming very large in the eastern part of the country, aver- 
aging along the Atlantic about .26, 
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INTRODUCTION. 

This REVIEW treats generally the meteorologicttl couditione 
of the United States and Canada for March, 1887, and iE 
based upon reports of regular and voluntary observer8 of both 
countries. 

Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and theii 
approximate paths shown on chart i. In tracing the centre5 
Of the paths of these storms, data from the reports of twc 
hundred and thirty-eight vessels hare been used. The general 
character of the weather over the north Atlantic Ocean w a  
Particularly severe during the second, and early portion of the 
third, decade of the month. 

The southward movement of Arctic ice was unusually large 
for the sea&on, aiid heavy ice jammed in on the coast of New- 
foundland, in the  vicinity of Saint John’s, a t  intervals from the 
11th to 23d. 

On chart i for this month are traced the paths of eleven areas 
of low pressure; this is one lees than the average number for 
Msrch during the past thirteen years. No storni of unusual 
severity occurred, although low area number ix exhibited con- 
siderable energy during its presence in the Lake region and 
Ohio Valley on the 24th, i t  being attended by high winds, 
heavy rain or snow, and in Ohio by thunder-storms. 

The mean pressure of the month was very nearly normal in 
all parts of the country ; in Maine and the Canadian Maritime 
Provinces it was slightly below, and in the upper lake region 
and Mississippi valley slightly above, t h e  normal. 

The temperature has been below the normal in all states 
bordering on theLakes and Atlantic Ocean, along the east 

Gulf coast, and in southern Texas; in all other districts the 
month has been warmer than the average Xarch. The ex- 
tremely low temperatures that prevailed in the Southern States 
on the 18-19th and 2930th were accompanied by fkosts which 
were destructire to vegetables and blossoms of fruit trees. 

The precipitation was generally below the normal in all parts 
of the country, except Washington Territory, Oregon, Idabo, 
and extreme southern Texas. at the end of the month the re- 
mainder of the state ma8 stili suffering from the long drought, 

In  the preparation of this REVIEW the following data, 
received up to April 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 twentythree Canadian stations, aa 
telegraphed to this office; one hundred and fifty-seven monthly 
journals; one hundred and fifty-eight monthly means from Sig 
nal Service stations; twenty-three monthly means from Cana- 
dian stations; two hundred and eighty monthly registers from 
voluntary observers; fifty-eight monthly registers from United 
States Army post surgeons j marine records; international si- 
wultaneous observations ; marine reports through the co-opera- 
tion of the “New Pork Herald Weather Service;” abstracts of 
3hips’ logs furnished by the publishers of “The New Pork 
Maritime Register j” monthly weather reports from the local 
weather services of Alabama, Arkansas, Illinois, Indiana, 
Michigan, Minnesota, Mississippi, Missouri, Nebraska, New 
England, New Jersey, North Carolina, Ohio, Oregon, South 
Carolina, and Tennessee ; and of the Central Pacific Railway 
Company ; trustworthy newspaper extracts, and special reports. 
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BAROMETRIC RANGES. 
The monthly barometric ranges at the various Signal Service 

stations are given in the table of miscellaneous data. The 
largest ranges occur in New England, the lower lake region! 
and middle Atlantic states; the smallest in California. The 

e following are some of the extreme ranges,: 

Least. II Orenteat. 

Inch. 
Eastport, Me ...................................... I 9 
Portland, Ma ....................................... I :iid 
Block Island, B. I .............................. 1.80 
Boston, nims ....................................... I .79 
N o w  London Couu .............................. 1.78 
New Haven, 'conn ................................ 1.73 
Mount Waehlngton, N. B ..................... 1.60 

Inch 
Sun Diego, CUI .................................... o.2f 
Lon An elen, Cal ............................. 0.2: 
suma f r i z  ......................................... 0.3; 
San Fkanclsco Cal ............................. 0.41 
Sacramento d a ~  ................................ o . ~  
Red Bluff, dal .................................. 0.4t 
Fort Grant, Arlz ............................... 0.S 

II 

AREAS O F  HIGH PRESSURE. 
In the examination of the tri-daily weather charts of the 

United States and the Dominion of Canada, eight well-defined 
areas of high pressure have been traced with sufflcient accuracy 
to warrant a brief description of each a to its movements and 
its relation to other current phenomena. The general direction 
of movemelit of these areas mas easterly, with two exceptions, 
numbers P and viii, which were a little east of south. They 
first appeared in the field of observation at the stations located 
in British America, just north of Montana and Washington 
Territories, with the exceptions of nambers iii and ir ,  which 
were first noticed upon the Paei5c coast of the United Stabs. 

The intimate relation prevailing between areas of low tem- 
perature, cold waves, and areas of high pressure makes i t  cou- 
venient to discuss their movements and conditions in the same 
text although i t  is not proper to say that a cold wave, as defined 
by tLe rules of the Signal Service, is always found with an 
area of high pressure. It will be well to state here that the 
definition of a 6' cold wave " is that there must be a sudden and 
decided fall of fifteen or more degrees i n  temperature, after 
eliminating the diurnal changes, and that this fall must be to, 
or below, the point a t  which frost is formed. 

The following are general descriptions of' the several areas 
of high pressure traced : 

1.-The afiernoon reports of the 1st indicated the presence 
of an area of high pressure to the northward of Washington 
Territory, the isobar of 30.30 extending southward into western 
Oregon. SubSequeiit reports located its path eastward into 
British Columbia thence over Manitoba, bending to the south- 
east oyer Lake Superior, and passing directly eastward over 
Upper Canada into the Gulf of Saint Lawrence on the 6th. 
The uniformity of pressure above the normal, from .4 to 1.00, 
which this area maintained, was remarkable. I ts  centre did 
not come within the range of stations making telegraphic 
reports uutil the morning of the 3d, when it  was just  north of 
Dakota, with a corrected reading of 30.99. When it; passed 
into the Qulf of Saint Lawrence on the 6th it had only fallen to 
30.84. During its passage eastward cold northerly winds pre- 
vailed in all the regions south of its track, except along the 
northern coast of the Gulf of Mexico. The temperature fell to 
the freezing point as far south as the thirty-sixth parallel. 
The lowest temperatures accompanying this cold wavo were 
-34O in Manitoba on the 4th, and - 3 3 O  i n  Lower Canada on 
the 5th. It also fell below zero in Dakota, Minnesota, north- 
ern Michigan, and northern New England. 

11.-This area appeared in the Saskatchewan Valley ou the 
evening of t h e  6th, with a pressure of 30.37 and a temperature 
of -go. It moved orer a path almost directly east-southeast 
and arrived on the New England coast on the morning of the 
9th, with an isobar of 30.40. During its progress eastward the 
temperature fell below the freezing point in the upper Missis- 
sippi valley, the Lake region, and Ncw England. I t  being 
closely followed by an area of low pressure, the lowest tem- 
perature did not continue at  any point orer tweu ty-four hours. 

HI.-The evening reports from the Oregon coast of the 4t,h 
indicated the presence of an area of high presmre in the l'aci5c 

Ocean just.off the coast. The pressure at  Roseburg, Oregon, 
was 30.21. Froin this time until the morning of the 8th this 
area remained nearly stationary, its centre appearing to oscil- 
late over a region of about two hundred miles in diameter, in- 
cluding the southern Oregon and north California coasts. As 
is usually the case when an area of high pressure is located in 
this vicinits, southerly winds and rain prevailed in Oregon and 
Washington Territory, and continued for ninety-six hours, or 
until the area niored eastward. On the afternoon of the 8th the 
reports indicated that the high area had started eastward, the 
highest presssure, 30.48, being in iiorthern Utah. It then pur- 
sued a course southwestward into Colorado, then eastward into 
central Kansas, then northeastward, arriving orer the region 
just  north of Lake Superior on the morning of the 10th. It 
slowly drifted southeastward over the Lake region and middle 
Atlmtic states and disappeared after the evening o@ervation 
of the 12th. The presuure gradient surrounding this high area 
was uniformly light, and seldom exceeded one tenth of an inch 
to one hundred miles. The decrease in the temperature with 
this area was moderate throughout its path, being most de- 
cided in the lower lake region, where 20° above zero was re- 
corded on the morning of the 12th. 

1V.-This area mas first observed over the country just north 
of Montana on the morning of the 12th, with a pressure of 
30.66. I t  moved to uorthern Minnesota by the afternoon of the 
13th, registering a pressure of 30.50. I ts  course after this  
date waa in a northeasterly direction toward Hudson Bay. 
During its progress the gradient was often quite steep, some- 
times indicating a change of' pressure of one-tenth of an inch 
to thirty-three miles. During the time the isobars were most 
crowded brisk and high winds prevailed over Dakota, Minne- 
sota, and Wisconsin. Freezing temperature was experienced 
southward to Kansas, Missouri, and Kentucky, and a minimum 
depression to zero was recorded in northern Dakota and Minne- 
sota. The southern limit of this area extended to the Qulf of 
Mexico. 

V.-The evening reports of tho 18th indicated the approach 
of an area of high pressure iuto Montana from the northwest, 
the station at  Calgarry, Northwe& Territory, reporting a read- 
ing of 30.19. I t  had moved southeastward into Montana b j  
the morning of the 20th, with highest pressure 30.50. After 
this its path was almost due south, leaving the coast of Texas 
on the evening of the 22d. The pressure gradually decreased 
a it moved southward, and when last observed in Texas a8 as 
defined area, 30.25 was the inaximurn pressure. The tempera- 
ture accompauying this area was below the freezing point until 
it arrived in southern Texas. The pressure gradient was light, 
and the wind-velocities were moderate. The unusual southerly 
course of this high area appears to have been influenced by the 
presence of ail area of low pressure in the western portiou of 
the Gulf of Mexico, haviug an easterly course. 

VI.-This area first appeared in the country north of Dakota 
on the morning of the 24th, with an isobar of 30.10 and a tem- 
perature slightly below zero. By the morning of the 26th the 
central portion had reached northern Ninuesota, with a pressure 
of 30.60. After this date its progress was towards the south- 
ern part of Hudson Bay: then directly southeastward to Nova 
Scotia. I t  p;issed into tho Atlantic Ocean on the evening of 
the 27th, with n pressure of 30.30. During its progress east- 
ward cold northerly minds prevailed directly rtouth of its path, 
with some precipitation in the lower lake region. So far aa 
could be determined by the observations received, the gradient 
was uniformly light. 

VII.-The reports received on the evening of the 26th indi- 
cated the presence of a high area over British Columbia. On 
the evening of the 27th t h e  pressure perniitted an isobar of 
30.70 to be drawn in western Manitoba, with a gradient to the 
3outli of about one-tenth of an inch to fifty miles. Subsequent 
dxmrvations defined its path to be slightly north of east. 
Arririiig a t  a point north of Minnesota on the afternoon of the 
28th there were indications of the area dividing, for the isobar 
If 80.30 extended southward into Missouri, while the distance 
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between its  enst and west line was less than five hundred miles. 
The separation had been completed on the afternoon map, a6 a 
duJtinCt area covered the lower Missouri and Mississippi val less 
%h a maximum pressure of 30.36 in Missouri. This second 
h%h area moved slowly eastward, covering the entire region 
e a t  of the Mississippi River, aud was central over the New 
Englaild Stabs on the evening of the 31st, with an isobar of 
30.30. The conditions prevailing aloug its easterly path was 
generally dry, pleasant weather and light winds. 

vIII.-The reports from Montanlton the afternoon of the 30th 
Permitted the drawing of an isobar of’ 30.40 in the northern pore 
tlon. About the same time an area of low pressure was UlOVing 
eastward over the lower Mississippi valley. The area of high 
Pressure moved rapidly southward and occupied western Texas 
on the evening of the 31st, with a pressure diminished to 30.28. 
During its progress southward itR gradient was light and the 
temperature slightly below freezing, except in southern Texas. 

Eleven areas of low pressure have been defined and their 
Paths traced from the tri-daily telegraphic observations re- 
ceived from the stations controlled by the Canadian Meteoro- 
logical OflBce and the United States Signal Service during the 
month of March. In investigating the many barometric de- 
Pressions appearing on the tri-daily March maps i t  was decided 
to discuss and t rwe only those areas which displayed decided 
?YClouic conditions, such a8 the general inflow of the surround- 
’ng air, the apparent movement of the area, and the flnal 
“PPearance of cloud and precipitation. The unavoidable ab- 
8ence of reports from the Pacific coast stations during the last 
two-thirds of the month prevented the use of the reports from 
that region in tracing low areas passing over the Pacific coast 
states, Of the eleven paths de5ned, seven mere 5rst noticed 
1Q the country north of Montana and Dakota, two in Colorado, 
one in norther11 Texas, and one in southern Dakota. The di- 
rection of the paths of ‘the low aroas was generally easterly, 
bpt a reference to chart i will Rhow an unusual and remarkable 
diversity of courses pursued. It will bo noticed, however that 

approaching the Atlantic comt the paths hare a tendency 
toward the forty-flfth parallel, off the Qulf of Saint Lawrence. 
The westerly and then northerly movement of uumber ii will 
be noticed a8 extraordinary, aud will be more fully discussed 
under the proper headings. 

The following table will show the latitude and longitude in 
W h h  the apparent centre of‘ each low area wafi first and last 
Observed, and average hourly progress it made in travelling the 

AREAS O F  LOW PRESSURE. 

deficribed on chart i : 

1 First observed. I Lnst observed. 

..... ------- - - ~~ 

4 0  

43.0 
34.0 

0 1  0 1  

I t 0  
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14.7 a. m .  37 w 70 w 
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34.0 
P.0 
23.0 
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2 4 , 3  p.m.  41 00 107 CO - 
A V O ~ ~ ~ O  rate of progress, 31 miles per hour. 

Referring to chart i ,  i t  will be uoticed that the apparent 
of the eleven a.reas of low pressure in moving eastward 
either southern Manitoba, southern Dakota, or north- 

ern Texas on the one hundredth meridian. 
The following are brief descriptions of the are? Of low 

Pressure traced, with mention of some of the more 1mporta.nt 
mehorological conditions attending them : 

In-The morning reports of the 1st located this area in Mani- 
toba, having a minimum pressure of 29.46, with light; winds 
and 80me cloudi,ness. Ap area of high pressure was central 
Over the northern portion of the Gulfof Mexico, with an isobar 

~ 

of 30.40. The gradient between the two areas was nearly uni- 
form, averaging about one hundred miles to the tenth of an inch. 
The path pursued by this area was a little south of east, ar- 
riving in the Province of Outairo on the morning of the 2d. 
It then followed the Saint Lawrence Valley and passed off the 
coast on the evening of the 2d, with lowest pressure 29.68. 
No precipitation occurred along its path until it reached the 
Maritime ProvinceN, where light. snow fell on the 2d. The 
centre of the area was closely followed by colder northerly 
winds, becoming fresh and brisk over the Lake region. 

11.-The isobar of 29.90 was constructed wholly within the 
limits of Colorado on the evening of the 2d, while a high area 
was to the northward in the Saskatchewnn Valley, with a press- 
ure of 30.68. During the next forty-eight hours the progress 
of this  area was not more than four hundred miles, aud the 
centre continued within the limits of Colorado, with a gradual 
decrease in pressure to 29.64. A reference to chart i will show 
its peculiar path southward, then westward, and 5ually north- 
ward on the evening of the 4th, being apparently attracted 
toward the British American border by a depression in that 
vicinity. The evening reports of the 4th indicated that the two 
depressions had merged into one, and was central just  north 
of Montana, with a pressure of 29.41. At  this time a high area 
was located north of Lake Huron, with a maximum press- 
ure of 30.88. Betveen the two area8 there wafi a difference of 
pressure of 1.47, and of temperature, 40°. Severe gnles pre- 
vailed in Minnesota and Manitoba during the succeeding night. 
The low area at  once started eastward, passing over Manitoba 
then southeastward to the New England coast, the centrzd 
pressure having increased to 30.06. During its progress east- 
ward both the pressure aud temperature gradient8 decreased, 
and no dangerous winds were reported after leaving Manitoba. 
Rain or mow prevailed over the entire region enst of the Mis- 
sissippi Eiver. 

111.-During the time that number ii mas in Manitoba a 
slight depression was noticed forming in southern Texas. 
The afternoon reports of the 6th showed an isobar of 29.80 in 
that region. A high area was located off the coast of South 
Carolina, with a maximum pressure of about 30.26. The 
barometer gradient betffeen the two area6 w a s  about two hun- 
dred and twenty miles for each tenth of an inch pressure. 
There was no perceptible temperature gradient. Number iii 
at once started eastward and passed off the Virginia coast on 
the evening of the 7th. Its course was slightly north of east, 
and its rate of progress forty-three miles per hour. Heavy 
rain, with occasional thunder, prevailed in all the states south 
of Kansas, Missouri, and the Ohio River. The low pressure 
and temperature gradients continued throughout its course. 

1V.-This area of low pressure appeared to be located north 
of Washington Territory on the evening of the Gth, and ex- 
tended southenstward, in a trough like shape, to northern 
Wyoming. By the evening of the 7th i t  had moved soutlieaut- 
ward iuto western Montana, with the isobar of 29.80 extend. 
ing into northern Wyoming. It moved rapidly emstward into 
southeastern Dakota, and then turned southward and reached 
northern Texas on tho afternoon of the 8th. At  this point i t  
was bounded by au isobnr of 29.80, but the isobar of 29.90 ex- 
tended from southern Texas to northern Minnesota, indicating 
a subsidiary low area in Minnesota. I t  moved eastward from 
Texns into northern Arkansas, and then directly northeast to 
Micliigan. The subsidiary low joinod i t  a t  this point. Although 
the lowest pressure was over Michigan within an isobar of 
29.90, yet the isobar for 30.00 extended to the Qulf of Mexico 
and preserved the trough like condition previously noted. The 
path pursued by this low area after leaving Michigan was 
eastward to the vicinity of Montreal, then southward 4to the 
coast of New Jersey, joining a low area which had formed over 
t h e  Chesapeake Bay on the evening of the 9th. It at onoe 
changed its course and moved northeastward, disappearing off , 
the coast of Nova Scotia on the evening of the 11th. During its 
eastward progress after leaving Michigan general rains com- 
menced over the lower lake region and the  country east of the 
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Appalachian range. Brisk and high northerly winds prevailed 
along i ts  path off the Atlantic coast. 

V.-The pressure of 29.76 reported from Calgarry, North. 
west Territory, on the afternoon of the 9th indicated a fall ol 
.17 in the past eight hours. During tho next forty-eight hours 
a well defined area of low pressure had moved southerntward 
to the country just north of Montana, with aminimum pressure 
of 29.34. During this time dry and warm southerly winds had 
commenced to prevail over the Rocky Mountain region aud 
Missouri Valley. A high pressure area was located north ol 
Lake Huron, with a maximum reading of 30.42. The low area 
first moved rapidly fo southern Minnesota, then changing its 
course to northeastward i t  appeared over Lake Superior on the 
evening of the 12th. The central isobar bad risen 29.80, 
but aa a high area had moved from the north into northern 
Dakota, with a maximum reading of 30.77, the gradient to the 
westward waa quite steep and severe gales prevailed in Dakota 
and Minnesota. The course travelled by the low area from 
Lake Buperior was directly toward the North Carolina coast, 
followed by light snow in the Lake region and rain in .the 
middle Atlantic states, and freezing weather throughout the 
country north of the thirty-fifth parallel. Dangerous winds 
prevailed in the upper lake region. 

The following notes from observers relate to this storm: 
Fort Totten, Dak.: high southerly winds prevailed during the afternoon of 

the 11th. On the 12th the barometer rose rapidly and a violeut gale blew 
from the northwest, maximum velocit The ob- 
server at Moorhead, Minn., re orb ligct rain with brisk souther1 winds on 
the 11th; on the 12th the wiuxveered from south to northwest a n l a  gale set 
in at 11.40 a. m., continuing until 4.60 a. m. of the 13th, maximum velocity, 
thirty-six miles per hour, at 3 p. m. of the 12th. 

Marquette, Mich.: at 1.16 a. m. of the 13th a heavy gale set in from the 
northwest and continued until 11.46 . m., blowing at  an avernee rate of 
twenty-eight miles per hour and reacIing a maximum of thirt -nine miles 
per hour a t  6.19 a. rn. The gale did considerable damage by dowing down 
chimneys, telegraph wires, etc. Snow fell during the night of the 18-14th 
and until 12.30 

Milwaukee, &.: on the 13th a northwesterly gale revailed from 3.30 a. 
m. until 2.GO p. m., attaining at  6.20 a. m. a velocity otfor ty  miles per hour. 
During the storm several houses in course of construction were blown down. 

VI.-The afternoon reports of the 16th from northern Mon- 
tana indicated t h e  approach of a low area from the North- 
west. I n  the evening reports of the 17th, Helena, Mont., re- 
poibd a pressure of 29.66, with warm southerly winds in the 
vicinity. The area immediately started southward and reached 
the Texas coast on the afternoon of t h e  19th. Light pressure 
gradients and dry variable winds prevailed along its path 
during its progress southward. After leaving Texas the area 
moved eastward to the Georgia coast. Rain prevailed in the 
Mississippi Valley a8 far north as Iowa, and eastward to the 
Atlantic Ocean. The pressure and temperature gradients 
continued moderate, and only brisk winds were observed in 
the Gulf States. After leaving the Georgia coast t h e  area 
moved directly northeast and at  once began to develop decided 
cyclonic conditions, increased precipitation, and dangerous 
gales. The lowest isobar on the Georgia coast was 29.80. 
During the progress of the area northward the depression 
gradually increased until it arrived over the Gulf of Saint 
Lawrence on t h e  afternoon of the  23d, when it was28.90. 
Dangerous gales were reported from Cape Hatteras north- 
ward. The maximum velocity of wind (in miles per hour) 
was: Chincoteague, Va., 80;  Sandy Hook, N. J., 52; Block 
Island R. I., 48; and at  Eatport ,  Me., 60. During the prog- 
res8 off this cyclone along the New Jersey and New England 
coaats the pressure gradient ranged between forty and sixty 
miles to the tenth of an inch pressure. 

The followiug notes from observers relate to this low area: 
Block Island, R. I.: on the 22d high easterly winds prevailed duiing the 

early morning, shiftin to heavy northwest gale in the afternoon; maximum 
velocity forty-eight mfies per hour. 

Enatport, Me.: heavy snow began at 2.80 . m. of the 22d; at 6.20 the pre- 
cipitation chan8ed to sleet, and at 7.64 to {cavy rain. A gale set in at  3.10 

m. and continued until 10.20 p. m., attainin a t  6.46 p. m. a velocity of 
gky miles per hour from the east. Rain fell troughout the night of the 
22-23d1 but changed to snow during the early morning of the 23d. 

sixty-four miles per hour. 

m. of the 14th. 

VI1.-When number vi was in northern Texm on the morn- 
i n g  of the 19th the  major axis ran in a northerly and south- 
erly direction, forming a trough oxtending to Manitoba. In 
southern Dakota, and within this trough, a secondary low are8 
waa noticed. Subsequent reports increased the gradient be- 
tween it and the primary area, and i t  developed all the condi- 
tions necessary for a well-defiued low area. It a t  once moved 
southeastward and joined number vi off the South Carolina 
coast on tho afternoon of the 21st. Light rain or snow pre- 
vailed along its path. 

VII1.-On the afternoon of the 22d a slight depression wa8 
central in western Mauitoba. It moved southeastward into 
Minnesota and then changed its course to northeast and was 
located north of Lake Superior in the evening of the 23d. At 
this time another, and more marked, depression was in  Da- 
kota, moving southeastward. The following reporb failed to 
give sufficient data to locate number viii, and i t  is believed 
that i t  had ceased to be a distinct low area and had joined 
number ix. During its eastward progress light rains had pre- 
vailed in Dakota and Minnesota. 

=.-The morniiig map of the 23d showed that the pressure 
north of Montana had falleu to 29.47, with fresh and brisk 
southerly wiuds in the vicinity. A high area was located over 
Utah, with a maximum pressure of 30.36. This low area de- 
veloped rapidly and moved southeast to Iowa in twenty-four 
hours, accompanied by brisk and high winds and light snow. 
The steepness of the gradient to the south and west had in- 
creased. Its rapid movement continued, and its course over 
the lower lakes, New England States, and the Maritime Prov- 
inces was made at  the rate of forty-two miles per hour. The 
central depression increased as it approached the Gulf of Saint 
Lawrence, and ou tho morning of' the 26th it was bounded by the 
isobar of 29.20. Geueral rain or snow prevailed along its path 
and severe gales mere reported from the Saint Lawrence Val- 
ley and the New England coast. The temperature fell rapidly 
behind this low area, some stations in the Lake region report- 
ing a Fall of 20° to 30° in twenty-four hours. 

The following uotes from observers are of interest in con- 
nection with this storm: 

Des Moines, Iowa: the mercury fell rapidly in the early morning of the 24th, 
and during the remainder of the day it rose as rapidly, At 9 a. m. a northwost- 
~ r l y  gale set in, attaining at  11 a. xn. a velocity of thirty-eight miles per hour. 
1 he gnle continued until 6 p. m. 

Moorhead, Minn.: heavy northerly wind, with mow, began at 12.36 a. m. 
of the 24th. The gale continued until 10.05 a. m., attaining at 1.16 a. m. a 
velocity of forty miles cr hour. 

V e v ~ y ,  Ind.: the vointary observer a t  this place states that hi h windepre- 
vailed on the 24th, blowilig with increased velocity as the day nfvanced. A t  
7 a. m. it blew from the west ; temperature 80°, nsing to 70' at 3 p. m.; dur- 
ing the same time the pressure diminished 0.30. 

Columbus, Ohio: on the 24th the pressure fell ra idly until 4.26 p. m., when 
it commenced to rise. At 4.30 p. m. a southwestejygale set in and increased 
in velocit uutil8.10 p. m. when it reached its maximum, fifiy-one miles per 
hour. d e  gale continued until after midnight and did considerable damn e 
to roofs, fences, and li ht buildings. I n  the hocking Valley, south of t f e  
cit , a large number of fouses were unroofed: 

Sandusky, Ohio: a thunder-storm, with heavy rain and high wind, occurred 
on the afternoon of the 24th ; maximum velocity of the wind, fifty miles por 
hour from the northwest. 

Parkersburg, W. Va.: a gale commenced at G p. m. of the 24th and con- 
tinued until 4 a. m. of the 26th. A t  Mariettn considerable damage was done. 
At Hipley the court houee was unroofed by the wind. 

Helvetia, W. Va.: the heavy windstorm of the 24th did considerable damage 
to fencing a id  trees. 

X.-This area of low pressur? was first fully defined on tho 
afternoon map of the 24th in Colorado, with lowest pressure 
at Denver, 29.75. As no reports had been received from the 
Southwest for several days it is not practicahle to state whether 
OF not i t  originated in Colorado. It at  once moved slowly into 
northwestern Texas, the central pressure gradually decreasing. 
A high area appoared at  this time in Manitoba, the centre 
bounded by an isobar of 30.80, with a minimum tempersture 
of -19O. The gradients were suficiently steep to cause strong 
'6 northers 7 f  in Nebraska and Kansas. The \ow area moved 
almost directly northeastward, and arrived off the coast of' 

. 
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Nova Scotia on the afternoon of the 29th, with a minimum press- 1.28 in twenty-four hours in northefn Montana. The evening 
Ure Of 29.10. After reaching the Mississippi Valley general 1 map of the same date permitted an isobar of 29.80 to be drawn, 
Precipitation set in over the Mississippi and Missouri valleys I and other conditious appeared favorable to the presence of a 
and all the country to the eastward. Although the barometer I moderate cyclone. The low area at  oiice began to move in 8 
gradient was at times quite steep, dangerous winds were ouly I southerly directiou, arriving in northeru Texas in twenty-four 
reported aloug the Atlantic coast north of Cape Hatteras. [hours, with a contra1 isobar of 29.50. A high area was then 
The temperature fell to the freezing point in all districts, except I central in the Oliio Valley, with highest pressure 80.25. The 
along the coast of the Gulf of’ Mexicg, seriously injuring the 1 low area changed its direction to an easterly course and passed 
early vegetable crops in the Southeru States. I off the const of North Carolina ou the el-eniug of the 31st. 

XI.--It was noticed on the afternoon map of the 28th that /Light rains prevailed over the Gulf States duriugits progress, 
the temperature had risen 16O, and the pressure had decreased I with occasional thunder-storms. 

NORTH ATLANTIC STORMS DURIXG MARCH, 1887. 
[Pressure in inches and inillimetres; wind-force by Beaufort scale.] 

The paths of the depressions that hare appeared over the  
north Atlantic Ocean during the month are determined, approxi- 
mately, from international.simu1 taneouR observations furnished 
bY captains of ocean steamships aud 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 
Beraid Weather Serrice ;’? abstracts of ships’ logs furuivhed 
bY the proprietors of the ‘(New York Maritime Register,” 
and from other miscellaneous data received at this oilice up 
to April 21, 1887. 

Eleven depressions are traced, the tracks lergoly predomi- 
nating to the southeastward and southward of Newfoundland 
and Nova Scotia, where their rats of progression was, in gen- 
eral, very slow, and the course of direction greatly diversified. 
During the first two decades of the month the more important 
Stoms which appeared were coiiflued to the westerti half Of’ the 
Ocean, where deep barometric depressions, accompanied by 
storms of great violence, followed one another in rapid suc- 
cession. During this period the barometric pressure over the 
eastern portion of the ocean remained almost coutinuously - high, with generally settled weather within the region of ob- 
servation east; of’ the twen ty-fifth meridian. During the last 
decade of the month cyclonic areas traversed the oceau from 
coast to coast, and the region of greatest storm Srequency was 
Included within an area extending from the ewt of the B a n l ~ ~  
Of Newfoundland to the west coasts of the British Isles. 

For March, 1886, ten depressions were traced, the tracks 
being rather evenly distributed over the ocean, with a general direction of movement from east to northeast. The depres- 
sions, as a rule, exhibited great depth and energy, aud severe 
gales and generally unsettled weather prevailed tliroughout 

As compared with the corresponding month of previous 
Years, the weather over the north Atlautic during March, 1887, 
wad unusually severe west of the thirty-fifth meridian, thjs 

beiug due riithor to the frequency of storms than to their 
exceptional iudividual strength. 

, L-The presence of this Rtorm to the southeast of New- 
!Oundland mas indicated by reports of the lst, on which data 
I t  waa ceiitral in about N. 400, W. 480, with barometric press- 

By the 2d the ceiitro of depression 
had moved southeast to N. 41°, W. 43O, with a marked rise in 
Wutral liressure, after which it apparently dissipated. 

2.-This Rtorm appeared on the 2d to the westward of 
the position occupied by dopression number 1 On that date, 
h a v W  apparently dereloped to the southward of Newfouncl- 
laud; Paasing slowly north of e a t ,  the storni-centre is traced 
to W. 4G0 by the 3d, and to N. 44O, W. 40° by the 
4th7 after which it disappeared. This depression though 

throughout its course, was accompanied on $10 2d by 
Is(ever? storms, relative to which Oapt. T. H. Fox, O! the s. 80 

IStrlan,7, repprts : 6‘ 2d iu N. 41° 561, W. 61° 0’ (at noon), 
veered .to east and rapidly increased to a WhOk gale, 

the month. 

The following are brief descriptions of the depressions : 

\ about 29.50 (749.3). 

with thick fog and very heavy Anow ; found it  necessary to 
put the ship’s head to the &ea aud lessen speed; gale contin- 
ued until noon of the 3d, in N. 41° 691, W. 4 8 O  53f.” 

3,-This storm first appeered to the eastward of Newfound- 
land on the Gth, with central pressure about 29.10 (739.1); 
during the next four days the depression, shifting its position 
but slightiy, occupied the ocean southeast of t h e  Banks of 
Newfoundland, with baroinetric pressure ranging bat slightly 
ohow 29.00 (736.6). During the 11th and 12th the centre of 
disturbance circled eastward, and apparently filled up to the 
northward of the Azores after the latter date. This depression 
wns attended by disturhatices of pronounced strength, as is 
shown by the following spocial reports : 

Oapt. A. G. Griffiu, of the s. s. Nederlaud,” reports a whole 
gale from the 5th to the 7th ; wind veered from ti. to nw.; lowest 
haromoter, 29.62 (752.3), a t  midnight of the 5th, in N. Go 401, 
W. 41° 10’. Capt. T. M. Irwin, of the 8.6. (‘ Lepanto,” reports 
a whole iiortherly gale on the 5th and 6th ; lowest barometer, 
29.52 (749.8), at 4 p. In. of the Sth, in N. 42O 201, W. 47O 40’. 
Capt. W. R. Lord, of the 8 . 8 .  “Critic,” reports au oasterly 
huricane on the Gth; lowest barometer, 29.23 (?42.4), a t  noon, 
in N. 47O 51, W. 4 3 O  41‘. Capt. H. Parsell, of the  s. 8. “Adri- 
atic,” reports a strong to whole gale on the 7th an48th; wind 
backed from se. to ne. and u. ; lowest barometer, 29.00 (736.6), 
a t  6 p. In. of the 7th, in N. 46O 47/, W. 4 3 O  7‘. During the 
gale the sea was very confused, being characterized chiefly by 
a long heavy swell from n. and nnw., ineeking a heavy sea from 
sse., continuing, after the backing of the wind, until midnight, 
then subsiding quickly. The north swell had no apparent local 
cause, and i t  appeared as though the locality steered over had 
been recently disturbed. Capt. G. Bakker, of the 8. 8. W. 
A. Scholten,” reports a storm of hurricane force from n. to 
nuw.; lowest barometer, 29.34 (746.2), a t  12 noon of the 7th, in 
N. 42O 121, W. 4G0 42‘. Oil was used with good effect to keep 
the heavy waves clear of the ship. Cnpt. A. Redford, of the s. s. 
‘‘City of Richmond,”reports a whole 11. to iinw. gale ou the 7th 
aud 8th; lowest barometer, 29.32 (744.57, at 2 a. m. of the 7th, 
in N. 40° 01, W. 61° 60’. The 8. s. “Critic ” having passed 
through the centre of 8 cyclone, encountereA B very high sea, 
and laid-to t-hirty-six hours, in N. 4 8 O  491, W. 40O 91. The 8. 
s. 6‘ Bedford,” Capt. T. Aitkenhead, commandiug, in N. 39O 
5Or, W. 43O 24‘ (at noon), liad a fiorce w. by n. gale, with ter. 
riflc squalls; a t  G p. m. the wind shifted to 11. in 8 heavy gale, 
with squalls of hurricaue force and dangerous seas, which con- 
ditiou continued until midnight without abatement. 

Capt. W. C. Bacou, of the s. s. ‘‘Coventry,” reports : “Sth, 
in N. 3 2 O  271, W. 2G0 11’ (at noon); heavy fiquallv from the 
westward aud ruucli raiu; barometer fell to 29.45 (748.0), and 
afterwards rose to 29.66 (750.6), but felt again to 29.26 (742.9) 
in the evening, with the wind backing to sw. and blowing force 
8, with occasional vL10wers.~~ Capt. G .  W. Murray, of the s. 
9. ‘‘ Sapphire,7’ reports: bi9th, in N. 32O 68f, W. U0 28‘ (et 
noon); 6 hours, tremendous squalls of wind and raiu, wsw. 
gale, incessant, barometer falling rapidly; 13 hours, wind 
hauled to nw., with rising barometer and terrific breaking seas 
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from wnw.; after the wind hauled the gale commenced tc 
moderate and the sea to go down.” Second Officer Potts, of th (  
8. 8. “British Crown,” Capt. A. Smith, cornmanding, reports 2 
fresh eaaterly gale on tthe 11th ; lowest barometer, 29.39 (746.6) 
at noon of the  l l th ,  in N. 48O 191, W. 35O 10’. Capt. Q. Meier 
of the 6.  8 .  “Elbo,” reports a whole easterly gale on the 12tl 
and 13th; lowest barometer, 29.47 (748.6), a t  4 a. m. of thc 
12th, in N. 48O 131, W. Xi0 291. 

4,-Tbe presence of this storm to the southward oSNovz 
Sootia was shown by reports of the 7th,  and, while strong 
gales prevailed within its area during that date, the depressior 
was shallow and evidently moved eastward and united witk 
depression number 3 by the 8th. 

&-This depression was a continuation of low area numbei 
iv which is traced across the North American continent. Pass 
ing’southward over Long Island during the early morning o 
the loth, the storm circled eastward to N. 39O, W. 6 8 O  by thc 
13th ; thence paasing eastward of north and disappearing be 
yond the northern limit of the region of observation after thc 
14th. This depression had pressure ranging below 29.00 (736.6) 
and was accompanied by gales, attaining hurricane force. Thc 
following special reports refer to disturbances encountered 
within its area : 

Capt. L. W. Hoff, of the 8. 8 .  L L  R. F. Matthews,” reports: 
g L  loth, while running before an ese. gale the wind suddenly in 
creaaed to hurricane force and veered to sw. and w., with in. 
creasing strength; when the wind shifted the sky cleared foi 
about two hours; lowest barometer, 28.62 (726.9), a t  10.20 p. 
m. of the 19th, in N. 40O 121, W. 65O 4.6’. Capt. H. Parsell, 
of the s. 8 .  “Adriatic,” report8 a whole gale on the 10th and 
11th ; wind backed from ese. to nw.; lomest barometer, 29.25 
(743.41, a t  7 p. m. OS the loth, in N. 40° 521, W. 67O15’. Capt, 
D. T. Pedersen, of‘ the bark L L  Matthanja,” reports: ‘( loth, in 
in N. 36O 481, W. 65O 491 (at noon); hard gale commenced, and 
by 4 p. m. i t  mas blowing o heavy storm from se. The sea was 
heavy and from the same direction, and heavy rain fell; 1 2  
midnight, storm went to sw. l l t h ,  4 a. m., storm veered to  
w.; ship running ese. against a heavy sea. During the 12th 
the storm attained a fearful force, and continued until midnight 
of the 13th,in N. 36O, W. 63O.j’ The 8.8.  LLGwendoline,”Capt. 
Robert Milburn, commanding, on the loth, in N. 3 8 O  501, W, 
71° 301 (at  noon), paseed through the centre of the cyclone at 
3 p. m., and encountered very heavy weather during the next 
two clays. 

Virginian,” reports a wholegale 
on the 11th ; wind backed from ene. to nnw.; lowest barometer, 
29.24 (742.7), at 7.52 a. m., in N. 42O 33/, W. 64O 641. The 
gale waa accompanied by heavy snow and high seas throughout, 
and sleet a t  intervals. Capt. D. Williams, of the 6.  8.  “Ro- 
man,” reports a whole gale on the 11th; wind backed from e, 
to n.; lowest barometer, 29.30 (7443, a t  noon, in N. 42O 71, W. 
66O 47’. The gale was attended by violent squalls, terriflc sem, 
and heavy snow. Capt. A. 0. Qrifin, of the 8. 8. “Neder- 
land,” reports a whole gale on the 11th and 12th ; wind veered 
from e. to 88. and backed to ene., n., and nw.; lowest barome- 
ter, 28.99 (736.6), on the evening of the l l t h ,  in N. 40° 301, W. 
66O 401, Capt. W. McMickan, of the 8 .  8. L L  Umbria,” reports 
a strong gale on the 11th and 12th; wind veered from se. to 
nw.; lowest barometer, 28.83 (732.3), at 4 a. m. of the 12th, in 
N. 41° 01, W. 6 2 O  30’. Capt. F. Archer, of the s. 8. LL Tower 
Hill,” reports : b L  13th, 19 hours 12 minutes, in N. 4 3 O  491, W. 
47’ 601, lowest barometer, 29.06 (738.1), with heavy sw. swell, 
followed by moderate 8w. to w. minds.” 

6,-This storm was a continuation of low area number v which 
drst appeared over the North American continent and passed 
emtward off the coast in about N. 36O during the early morn- 
ing of the 14th; thence moving slowly northward, the depres- 
sion disappeared over mid-ocean after the 18th. The disturb- 
ances accompanyipg this very deep depression were exception- 
ally severe in their character, as is shown by the following 
special reports of shipmastem : 

Capt. H. Supmer, of the 8.  8.  ‘LDonau,” reports a gale on 

Capt. M. Fitt, of the 8 .  8 .  

~~ 

the 14th and 15th; wind backed from nne. to nw.; lowest 
barometer, 29.00 (736.6), a t  4 a. m. of the 16th, in N. 39O 181, 
W. 67O 111. Capt. S. Nowell, of the 8. 8. “British Prince,” 
reports a gale on the 14th and 16th; wind backed from ne. to 
nw.; lowest barometer, 29.29 (744.0), from 2 to 4 a. m. of the 
16th, in N. 39O 291, W. 68O 251. The s. s. L L  British Crown” 
had an ene. gale on the 16th ; lowest barometer, 28.70 (729.0), 
a t  2 a. m., when fifteen miles south of Sable Island. Capt. W. 
Tyson, of the s. 8. b L  Holland,” reports a strong gale from the 
16th to 17th; wind veered from se. to nw.; lowest barometer, 
28.66 (725.4), a t  4 a. m. of the 16th, in N. 41O 401, W. 69O, 0’. 
Capt. W. Kuhlowein, of the 6.  8 .  Gellert,7’ report8 a strong 
sm. to nw. gale during the 16th and 17th; lowest barometer, 
28.96 (7354, a t  11 a. m. of the 16th, in N. 41° 301, W.65O 101. 
Capt. J. Brown, of the s. s. LLAlsatia,77 reports a strong westerly 
gale on the 16th; lowest barometer, 28.68 (726.9), at 3 a. m., 
in N. 40° 201, W. 59O 60’. 

Mr. J. W. Mitchell, observer on the 8 .  8.  ‘( Queen,” Capt. J. 
Milligan, commanding, reports : ‘( 17th, i n  N. 44O 101, W. 460 
201, a t  4.12 p. m. the weather was threatening, with every ap- 
pearance of an approachiug storm, the barometer fell rapidly, 
with sw. wind, rain, high Rea, and frequent lightning; from 8 
p. m. to midnight the barometer fell from 29.22 (742.2) to 28.84 
(727.4) ; the wind duriug that t ime was blowing with hurricane 
force, with very heavy rain ; a t  1 a. m. of the 18th the wind 
shifted in a remarkable squall to nw. and blew steadily for 
three hours, when it gradually moderated,.the barorpeter ris- 
i n g  between 1 and 3.30 p. m. from 28.64 (727.4) to 29.40 (746.7), 
and after this rasing in an ordinary manner; position at noon 
of the 18th, N. 42O 601, W. 60° 3’.” Capt. G. Prmck, of t h e  
s. s. 4LAustralia,” reports 8 n.  to w. storm on the 17th; lowest 
barometer, 28.76 (730.6), a t  noon, in N. 41° 11, W. 64P 261. 
Capt. E. Franguel, of the 6 .  s. L L  La Bourgogne,” reports a gale 
attaining hurricane force on the 17th ; wind veered from 8 .  to 
wnw.; lowest barometer, 28.67 (728.2), a t  3 p. m., in N. 42O 01, 
W. 6 3 O  0’. Third Officer 0. A. Ledder, of the 8.. e. ( 4  Waes- 
land,” Capt. J. UeberTeg, commanding, reports: LL18th,  in N. 
44O 431, W. 3 8 O  22/, a t  3 p. m., barometer 29.30 (744.2), fresh gale 
commenced, lasting six hours, attended by very heavy squalls 
and rain ; a tremendous Ren continued until midnight, when 
wind and ,385 moderated ; wind during gale from w. and wnw.” 

7,-This storm apparently advanced from the southwestward 
to N. 40°, W. 5G0 on the 18th, whence it moved northeast and 
ditwppeared to the northward of the Banks of Newfoundland, 
in which region its centre cannot be located, owing to an ab- 
sence of reports. In  the po8ition above cited the depression 
had central pressure ranging below 29.00 (736.6), and waa at- 
tended by hard gales and rain, which prevailed over a con- 
siderable area. 

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

Capt. W. A. Freethy, of the 8 .  8. L L  Jennie,” reports a whole 
westerly gale on the 17th and 18th ; lowest lwwmeter, 29.30 
(744.2), in N. 32O 601, W. 70° 111. Capt. T. Burley, of the s. 
3.  L L  Clement," reports n fresh gale from the 17th to the 20th; 
wind veered from sw.  by 8. to nw. by n.; lowest barometer, 
29.38 (746.2), at 2.30 p. m. of 17th, in N. 32O 51, W. 680 4.5’. 
Capt. R. Milburn, of the 8 .  8 .  L L  Qmendolin,”, reports a hurri- 
:ane on the 17th; wind veered from 988. to nw.; lowest ba- 
ometer a t  noon, in N. 39O 4.21, W. 53’ 10’. Capt. W. Qleig, 
)f the 8. 8. * (  Kansm,” reports a fresh gale on the 19th ; wind 
reered from sse. to wnw. ; lowest barometer, 29.01, (736.8), a t  
nidnight, in N. 42O 401, W. 4.5O 20/. 

&-This storm was central on the 20th in N. 480, W. 390, 
with central pressure about 28.80 (731.6), and, while it was 
wobably a continuation of number 7, an absence of reports 
‘rom t h e  intervening territory will not justify the uniting of 
;heir tracks on the chart. By the 21st the centre of depression 
lad pasfied rapidly ea&-northeast to N. 62O, W. 1 8 O ,  with 
rlight changes in  central pressure, thence passing northeast 
myond the region of observation. Thi’s wm the first depres- 
lion for the month that is traced eastward of the thirtieth 
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meridian ; in Ltdrance of its passage the area of high barornetel 
which occupied tho ea.qtern half of the ocean gave way, and fol 
the balance of the month the storms are, as a rule, traced tc 
tbe vicinity of the British Isles. 

The following reports show the general character of the dis 
turbauces encountered during the passage of this depression 

Captain Barends, of the s. s. ‘( Lessing,” reports : “ 20th, ir: 
N- 46p 101, W. 38O 601, at  noon; a t  12.30 p. m. the wind reered 
from wsw. to nw., and increased very rapidly to force 11, thC 
barometer being down to 28.69 (728.7), and afterwards rising 
rapidly, with wind decreasing slowly to fresh gale by 6.30 p 
me, and chaugiiig from nw. to nnw. and back again.” Third 
officer W. H. Logan, of the s, s. “Istrian,” Capt. T. H. For, 
commanding, reports : ‘ 6  19th, strong gale from sse., with verj 
h g h  and confused sea. 20th, in N. 61° 381, W. 26O 49’, a1 
ZloOn ; at 6 a. m. the wind moderated, but the sea was getting 

. Fore confused and the ship rolled and labored heavily ; at 4 
P. m. the  wind had fallen to a fresh breeze, but a tremendous 
8ea was running from all quarters ; at  10 p. m. the  wind skifted 
suddenly to westward and blew with hurricane force for aboul 
two hous ,  after which it settled into a heavy gale with mount. 
ainous seas until 6 a. m. of the 21st; lowest barolheter, 28.68 
(728.6), a t  inidnight of the 20th, in N. 60° 161, W. 28O 371.” 

oapt. A. W. Lewis, of the s. 8. “Oity of Chester,” reports a 
whole gale, westerly, on the 20th ; lowest barometer, 28.8t 
(733.0), at 10 a. m., in N. 4 6 O  301, W. 3 7 O  40’. Gapt. G. Coch. 

of the 8 .  8 .  6 ‘  Helveti%,” reports a whole R. to nnw. gal0 ou 
the 20th; lowest barometer, 28.61 (726.7), a t  10.10 a. in., in  N 
46’ 30’, W. 380 0’. Capt. H. Richtcr, of the 6. 8.  “Saale,’ 
reports a whole sw. to nw. gale on the 30th and 21st; lowest 
barometer, 28.67 (725.7), at 6 p. m. of the 20th, in N. 47’ 3G1, 
29’ 46’. Capt. P. J. Irving, of the 8. s. ‘‘ Republic,” reportx 
a fresh gale on the 19th and 20th ; wind veered from se. to nw. ; 
lowest barometer, 28.83 (732.3), a t  noon of the 20th, in N. 48‘ 
8’3 W. 33O 691. Oapt. W. Janes, of the 6 .  s. (‘Warwick,’: 
reports a storm on the 19th and 20th; wind veered from 8se. 
to 8. ; lowest barometer, 28.70 (729.0), a t  2 .30~.  m. of the 40th, 
in N. 4 4 O  661, W. 44’ 35’. 

h p t .  J. Wilson, of the s. 8 .  ‘4 Ethiopia,” reports a whole 
gale from the 19th to t h e  22d ; mind veered from sse. to sw. ; 
!owest barometer, 28.36 (720.3), at midnight of the 20th-21st, 
N. 630 301, W. 220 301. Oapt. J. Schade, of the 8 .  6 .  6L PO- 

laria,?, reports a whole gale on the 21st and 22d; wind veered 
*ram ssw. to nw.; lowest barometer, 28.96 (736.3), a t  2 p. m. 
of the 21st, in N. 500 211. W. 16O 201. Oapt. M. de JouAselin, 
Of the s. 8. 6‘ La Bretague,” reports a storm on the 21st; wind 
veered from 88. to wnw.; lowest barometer, 28.79 (731.3), at 
6 a. m., in N. 490 251, W. 190 0’. Captain Schuldt, ofthe s. s. 

QraRbrook,,, reports a whole gale on the 20th and 21st ; wind 
Teered from s. to nw.; lowest barometer, 28.72 (729.61, at 5 
m. of the 2ist, in N. 490 651, W. 21° 26’. Capt. W. Skjodt, 

Of the a. a. ‘ 6  Island,” reports a westerly storm on the 22d aud 
?3d; lowest barometer, 29.40 (746.7), a t  midnight of the 22d, 
In N. 69O 301, W. lo 40). 

%-This depression first appeared in N. 4 2 O ,  W. 5 5 O  on the 
20th, with ceiitral pressure about 29.40 (746.7), whence it had 
aPl)arently advanced from the westward ; from this position 
the Storm-mntre moved east to the forty-eighth ineridiau by 
the 2 h t ,  where inininium pressure about 29.20 (741.7) \v- 
shown ; tlience passing rapidly noiith of east the depression is 
charted under date of the 22d in N. 4G0, W. 29O, with slight 
chaI1ges in barometric pressure ; by the 23d the storm-centre 
had moved rapidly northeast to about N. 68O, W. 15O, without 
an a1)preciable loss of energy, after which i t  disappeared be- 
yond the region of observation. 

The Sollowiiig special reports refer to this storm : 
O W .  J. B, Watt ,  of the A. s .  6 ‘  Samaria,” reports a strong 
to Rue. gale on the 21st and 22d; lowest barometer, 29.04 

(737.6), at  midnight of the 21st, in N. 44O 30/, W. 43°60’. 
Csl)t. ‘I. Juugst, of the s .  s. ‘ 6  Ems,” reports a sw. to nw. storm 
O r  hllrricane on tlie 20th and 21st; lowest barometer, 28.77 
(730.71, at  4 a. In. of the 21st, in N. 440 341, W. 430 10’. Cwt.  

b t  

8. T. H. Laub, of the s. 8. (‘ Thiugvallu,” reports a hurricane ou 
the 22d and 23d ; wind veered from sse. to uuw. ; lowest ba- 
rometer, 28.79 (731.3), from 1 to 2 a. m. of the 23d, in N. 6 6 O  
401, W. 1 8 O  10). Gapt. J. Bentley, of the s. s. “Austrian,” re- 
ports a whole westerly gale on the 24th ; lowest barometer, 
29.13 (739.9), st noon, in N. 65O 331, W. 7 O  48/. 

10,-This storm w.w a continuation of laud depression num- 
ber vi which plissed northeastward along the coast aud over 
the Maritime Provinces during tho 22d and 23d, accompanied 
by serere gales over the ocean to the southward of Newfound- 
land and Nova Scotia. During the early moruiug of the 24th 
the depression pwsed eastward from tho northern extremity of 
Nedoundlaud, whence it is given a probable eat-northeast 
track to the northwestward OS the British Isles by the 26th. 
This storu, whiln evidently possessiug considerable depth, 
passed too far to the northward to be seriously felt over, and 
to the southward of, the trans-Atlantic tracks. 

Il,-This storm appeared over mid-ocean, in N. 60°, on the 
28th, thence moving slowly east-southeast to N. 4 8 O  W. 23O by 
tlie 29th, after which it filled pp. The depression was ‘slight 
and itu passage w t l ~  uuattended by noteworthy features. 

During the last five days of the month severe disturbances 
were enceuntered off the eastern coast of the United States 
and over the Gulf of Mexico, attending the  passage over the 
United States of low areas numbers x aud xi. From special 
reports received relatire to these disturbances, it would ap- 
pear, that in instances, they were due to the development of 
subsidiary depressions in the second or southeast quadrant of 
the principal low are- referred to. 

OCEAN ICE. 
Ou cliart i are also exhibited the limits within which ice- 

bergs and field ice were reported during MZtrch, 1887. These 
limits are determined from reports furuished by shipmasters, 
and from data collected by the Signal Service agencies. 

During this month .the easternmost icebergs reported were 
passed ou the Pth, in N. 4 5 O  311, W. 4 2 O  5Gf, by the s. s .  “Shak- 
spere.” From this position an area in which no ice waa re- 
ported during tho month extended westward over the Banks 
of Newfoundland. Between the forty-first and forty-fifth 
parallels, aud from W. 4G0 to W. 61°, ice was observed in large 
quautities throughout tlie mouth. From the 20th to the 24th 
icebergs and extensive ice-flelds were encountered along the 
comt-of Newfoundland in the vicinity of Saint John’s and Cape 
Race, and on the 20th a field of ice paused to the southward of 
Sable Island. Advicos from Ottawa; under date of the 32d, 
stated that the Gulf of Saiut Lawrence was filled with closely 
packed ice, except off Cape Rozier. Mr. J. Higgins, observer 
n t  Saiut Jo~u’R, Newfoundland, reports that heavy ice jammed 
in on the laud on the llth, 15th, lGth, 19th, 20th, 21st, aud 
23d, driving off’ h u t  during the 24th. 

Compared with the chart for the preceding month, February, 
1887, the eastern and southerii limits of tho ice-region hare 
Emtracted slightly, while the movement of ice dong the east 
zoast of Newfoundland has very largely increased. 

Compared with the corresponding month of previous years, 
the southward inoromelit of‘ Arctic ice during March, 1887, 
was unusually large, :~nd,  as compared with the ice reported 
luring March, 1856, the quantity was vastly in excoss. 

The following tablo shows tho southern and eastern limits of 
the region witliiu which ice was reportod for March during the 
last six p a r s  : 
- - ---.--____ 

Bnn tern llini t .  

hloutl .  1 - 1  La1 N Lon.\V. 

Soothorn limit. 

Month. 

Nnrch, 1882 .......................... ........................ ..... ......................... ........................... ........................ 
Harch 188 ........... ...“....... .. 
~ a r c ~ i ,  1887 .......................... ......................... ......................... ilarch: I& ......................... 

----- 
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Icebergs and field ice were reported as follows: 
1st.-The s. A. “Jersey City,” in N. 44O 061, W. 48O 101, a 

noon, passed to the southward of an ice floe. The s. 8 .  b L  Prin 
cipia,” in N. 440 01, W. 4 8 O  301, passed an iceberg one hundrec 
feet high. The A. 8. ‘Wrystal,” in N. 47O 161, W. 43O 361, a 
1.30 p. m., passed a medium-sized berg. 

2d.-The 8. A. (( Viola,” in N. 44O 51, W. 47O 411, a t  10 a.m. 
passed an iceberg about two hundred feet high. The 8. s 
L‘Catalonia,” in N. 43O 361, W. 48O 311, at 4 p. m., passed a1 
iceberg one hundred and fifty feet high. The 8. 8.  Wrystal,’ 
in N. 460 201, W. 47O 451, at 3 p. m., encountered heavy fielc 
ice and steered 8. and RW. to clear it;  saw four large berge ir 
it, and passed the southern edge of the pack on the 3d, at 1( 
a. m., in N. 43O O f ,  W. 49O 3 0 1 .  

3d.-The 8. E. 6bCalifornia,’7 in N. 43O 71, W. 49O 231, passel 
large fields of field ice from 6.30 p. m. to 9.26 p. m. The s. s 
“La Gascogne,” in N. 43O 21, W. 49O 101, at 4 p. m., passed 
several icebergs and field ice. The 8.8.  (( Suevia,” in N. 43O 5’ 
W. 49O 231 passed some field ice. The 8.8.  “Etna,” in N. 44‘ 
201, W. 48O 261, encountered heavy field ice, and steamed 
southerly fifteen hours to clear it. The 8. 8.  (‘Bristol,” in N 
46O 151, W. 46O 01, passed two large icebergs. 

4th.-The 8 .  8 .  (( Devonia,” in N. 43O 371, W. 48O 301, a t  4.4: 
p. m., passed icebergs, and a t  11.30 p. m., in N. 42O301, W 
60°-!20/ passed field ice. The 8.6 .  LLArizona,7t in N. 42O 661, W 
490 301, passed the southern edge of heavy field ice, extending 
north as far as could be seen from the masthead. The 8. s 
“Zaandam,” from N. 44O 01, W. 48O 301, to N. 43O 01, W. 49‘ 
301, saw several medium-sized icebergs and passed through twc 
ice fields. The 8 .  s. “Br i~ to l ,~’  in N. 44O 251, W. 48O 361 
passed enormous quantities of field ice. The 8 .  8 .  (‘ Shaks. 
pere,” in N. 450 311, W. 42O 561, passed two large icebergs. 

Bth.-the s. 8. “Germania,” in N. 4 8 O  91, W. 46O 121, en. 
countered heavy field ice, interspersed with icebergs, through 
which she, with difficulty, forced her way southward and south. 
westward during the next four days, sustaining considerable 
damage from heavy ice. The bark (( Scotland,” a t  2 a. m. of 
March 5th, in N. 42O 40/, W. 49O 301, passed a great number ol 
icebergs ; while endeavoring to clear them she rail into a huge 
pack of drift ice. Twelve hours were spent in clearing the floe. 

6th.-The 8 .  8.  L L  Shakspere,” in N. 4 3 O  191, W. 49O O f ,  in 
early a. m., ran into, fleld ice and put back until daylight; at 
9 a. m. Righted numerous icebergs and much field ice. 

7th.-The 8. 8 .  L b  Scandinavian,” in N. 43O 01, W. 4 8 O  421, at 
8 p. m. pas8ed an iceberg, and a t  10.30 p. m. saw another. 

8th.-The s. s. bLPavonia” passed icebergs in N. 41° 691, 
W. 48O 341, N. 41O 471, W. 48O 621, and N. 41° 521, W. 480 681. 
The 8.  8.  ( (  Adriatic,” from N. 43O 48’, W. 48O 9’ to N. 430 401, 
W. 48O 491,. passed three small icebergs and one ice floe. The 
8. 6. b L  Virginian,” in N. 44O O’, W. 46O 201, a t  7.30 a. m., passed 
an iceberg, and in N. 4 3 O  O f ,  W. 48O 301 passed three large 
bergs. The 8. 8 .  bLNederland,7’ in N. 41O 431, W. 60° 401, at 5 
p. m., passed two icebergs. 

9th.-The A. 8. b L  Elbe,” in N. 42O18/, W. 48O391, a t  4 a,  m., 
passed an iceberg. 

10th.-The s. A. ( (  Nessmore,” in N. 47O lo’, W, 49O 01, passed 
four large and two small bergs. The 8. s. L‘Marengo,’7 in N. 
44O 351, W. 46O 53/, passed an iceberg of moderate size. The 
s. 8. 6 L  Erin,” in 44O 28/, W. 46O 61, passed an iceberg, and in 
N. 43O 191, W. 4 8 O  251, passed a small iceberg and several 
pieces of ice. The 6. s. (( Ems,” in N. 44O 30/, W. 46O 91, at 
6.10 a. m., passed a large iceberg. The 8 .  8 .  ‘( Umbria,” be- 
tween N. 41° 501, W. 47O 601, and N. 41° 241, W. 48O 601, from 
8 a. m. to 10 a. m., passed several icebergs. The 8. s. L‘Elbe,7’ 
in N. 43O 14/, W. 46O 241, a t  2.30 p. m., passed an iceberg. 

11th.-The 8. 8. “British Prince” passed a large ioeberg in 
N. 41° 441, W. 6 0 O  21, and a small berg in N. 41° 281, W. 60° 
161. The 8 .  8. b 6  Marengo,” in N. 43O 161, W. 49O 01, passed an 
iceberg, and in N. 42O 45’ W. 60° 301, passed a berg about 
two hundred feet high and several hundred feet long. The 
8. 8. (‘ City of NewcaRtle,” in N. 41° 601, W. 60° 401, passed ice- 
bergs. The s. s. (( MoraTia,” in N. 42O 01, W. 47O 481, at  6 

p. m., paased one iceberg one hundred feet high and several 
small ones. The 8. 8. ‘bHartville,77 at  9 p. m., in N, 43O 201, 
W. 470, collided with a large iceberg and sustained damage. 

12th-The 8.  6. “State of Nevada” passed a large iceberg 
in N. 430 101, W. 47O 71, and oiie in N. U0 311, W. 48O 19‘. 
The 8.8.  (6 Eider,” in N. 40O 431, W. 48O 461, at 7.46 a.m., passed 
a large iceberg. The 8.6.  b‘A1satia,” in N. 41° 161, W, 47O 601, 
at  11.30 p. m., passed two icebergs. The 8.8 .  (‘ Belgravia,”in 
N. 4 2 O  101, W. 47O 441, a t  1.30 p. m., pasved an iceberg. The 
8. 8. LLDonau,” in N. 41° 581, W. 48O 211, from 1.30 to 2 a. m., 
passed icebergs. 

13th.-The 8. 8.  (‘ State of Nevada 77 passed three small ice- 
bergs in N. 42O 6/, W. 60° 111, and a moderate-sized berg in 
N. 42O 61, W. 60° 431. The 8. 6. LbAlsatia,’7 in N. 41O 141, W. 
4 8 O  171, at 2 a. m., passed between three icebergs, and in N. 
41° 01, W. 49O 71, at  6 a. m., passed north of two largq icebergs. 
The 8. 8.  bbToronto,7J in ?SJ. 44O 301, W. 47O 231, a t  7.45 a. m. 
and in N. 44O 061, W. 48O 451, at 2.15 p. m., encountered field 
ice. The 8 .  8. “British Crown,” in N. 45O 201, W. 490 101, 
from 2 p. m. to 6 p. m:, passed icebergs. The 8.8. ( (  Holland 9’ 

encountered icebergs In N. 4 3 O  62/, W. 46O 571 at  8 a. m., in 
N. 43O 281, W. 47O 671 at  2 p.m., and in N. 43O 18/, W. 4 8 O  261 
at  4.35 p. m. 

14th.-Tbo 8.8 .  ((Slavonia,” in N. 43O13/, W. 46O 131,pmsed 
icebergs. The 8 .  8. bbBorderer,” in N. 43O 2 9 1 ,  W. 48O 41, at 
7 a. m., passed a large iceberg and several small pieces, and 
at 4 p. m. parssed a large iceberg in N. 43O O’, W. 49O 201. 

lBth.-The 8 .  8. L b  Slavonia,” from N. 42O 661, W. 48O 10’ to 
N. 430 16 W. 49O 601 passed eleven icebergs and field ice; 
and in d. 43O 071, d. 49O 52/, passed an iceberg. The 8. a. 
bbAiistralia,77 in K. 43’ lo1, W. 49O 52/, passed an iceberg. 
The 8. 8 .  bbAustralia,’7 in N. 43O lo’, W. 47’ 041, passed nine 
icebergs, three of them being each about one huudred feet in 
height. The s. s. ‘(Gellert ” passed icebergs, av follows: in N. 
41O591, W 47O 191, one about fifty feet high and four hundred feet 
long; in N. 41O 321, W. 47O 441, one about one hundred feet high ; 
in N. 41° 131, W. 47O BO1, one. The 8 .6 .  (‘Britannic ” sighted and 
passed icebergs and field ice from N. 43O 32/, W. 48O 291 to N. 
43021, W. 60° 1’. The 8.  8 .  b(Trave,” from N. 41° 481, W. 
66O 401 to N. 112O 261, W. 60° 49/, passed fourteen small bergs. 

16th.-The 8 .  8.  i41sland,7’ in N. 43O 01, W. 47O 01, passed 
several small icebergs. The 8 .  8. “Ba\-arian,” in N. 420 481, 
W. 490 281, a t  6.46 a. m., and in N. 42O 621, W. 49O 661, a t  
10 a. m., passed large bergs. The 8. 8. bbConcordia,7’ in N. 420 
401, W. 61° 121, passed two large bergs. 

17th.-The 8 . 8 .  ‘( Circmsia,” in N. 43’ 12/, W. 47O 271, paesed 
icebergtl. The A. a. L b  La Bourgogne,” in N. 42O 401, W. 490 
2 1 ,  a t  2 a. m., passed an iceberg. The 8. 8 .  “Wingates,” in N. 
480 401, W. 47O 301, passed a large berg. 

18th and 19th.-The 8.  9. L b  Wingates ” passed heavy field 
ice and several bergs between N. 47O O W ,  W. 49O 01 and N. 
46O 121, w. 51’ 0’. 

19th.-The 8. 8. L b  Ems,” in N. 42O 221, W. 49O 281, at  9.30 
a. m. passed an iceberg. 

2O$.--The s. 8 .  ( (  wing ate^,'^ in N. 46O OW, W. 63O 301, 
passed a large berg. The fishing schooner ‘(Frank A. Will- 
iams 77 encountered a field of ice a t  night while lying-to about 
twenty miles southeast of Sable Island. The ice came down 
3n the veasel with great rapidity, and by morning she waa 
zompletely blocked. The ice began to break up a few hours 
after daylight of the 21st, and the schooner WHS liberated, 
after having received such injuries as to cause her to leak. 

2lst.-The 8.  s. 4 6  Warwick ” passed icebergs in N. 420 431, w. 490 351; N. 420 301, W. 60° 31, and N. 42O 301, W. 60° 101. 
22d.--The 8.  8.  b L  Lessing,” in N. 42’ 9/, W. 61° 651 at  9.40 

5 .  m., passed a large iceberg about one hundred and dfty feet 
high, and a small berg at  10.05 a. m., in N. 42O 81, W. 6 2 O  01. 
Phe s. 8. Republic,” from 2.30 to 4.30 p. m., between N. 430 
md N. 430 301 and W. 49O and W. 60°, passed icebergs; air 
amperature, 34O ; water temperature, 30°. 

23d.-The 8 .  8 .  b‘Helvetia’7 passed icebergs in N. 42O 361, 
W, 48O 211, a t  2 a. m. j in N. 42O 281, W. 49O 61, a t  7 a. m.; 
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and in N. 420 171, W. 490 561, at  10.30 a. m. Reports received 
from Newfoundland stated that the comt around Saint John’s 

. W m  packed with ice, and that vessels ready for sea were unable 
t@proceed. The steamer 6‘ Newfoundland 7 7  was to have sailed 
on the 32d for Halifax, but had not been able to leave up to the  
evening of the 23d. A cable dispatch received stated that it 
W@ expected that the block would be broke11 up $iifflcieutly 
bY night to allow vessels to sail. 

24th.-The 8.6. “Etruriar” in N. 42O 381, W. 48O 40f, a t  2.16 
P* m., passed a medium sized iceberg, and at  3.16 p. m., in N. 
42’ 241, W. 490 01, paased an iceberg. The 8. 8. “Cartha- 
genian,” in N. 420 161 W. 61° 081, passed a Iarge berg. The 
shamship ‘LNewfoundhl~  encountered a tremendous ice-deld 

Cape Race on the night of the 24th, and had to remain on 
the edge of it until the following morning when she passed 
through, the passage taking three hours. her bow was dam- 
aged by ice. On the 26th vessels were seen on the outer edge, 
being unable to continue on their way. 

26th.-The 8. 8. “Istrian,” in N. 44O O’, w. 49’ E’, a t  1 pi 
m ~ ,  Passed icebergs. The 8. 8. “ J a n  Breydel,” in N. 43O 301, w. 49O 201, passed two bergs. 

26th.-The 8. 8. ‘6 Llandrtff City,” in N. 4 2 O  64/, W. 60° 37/, 
Passed two large berg$. The s. 8. bLPrus8ian,7’ in N. 42O, 361, w- 48O 3W,*passed a small berg. The 8. 8.  ‘‘ Polaria,” in N. 

27th.-The 8. 8. “Dominion,” in N. 43O 301, W. 49O o‘, 
P@Sed three large bergs. 

. In each of the instances wherein fog was encountered 

401, W. 500 661, passed quantities of drift ice. 

FOG?. 

..................... 43 36 48 33 8. 8. Erin 43 50 47 15 
8.S .Erin  ..................... 4 3 0 0  

8.  8. Norseman ............ 43 ao 

8. 8.  Norseman ............ 42 38 53 00, 9.30toxr.a5 .......... 
8. d. Borderer .............. 43 ag 48 14, 8.008. m. 43 00 49 as, 4.30 p .m.  

4355  51 15 
fo prevailed at Sa Int Joh n$doF. ...... 8. 8. Brftlsh Crown 45 37 ............ $ $, xa.3oto11.44 ............ 

a. m. 

Y. m. 

’-“* uranr, ArlZ ................................... 
R28na8 Mont ....................................... 

~ a K h n i 8 ,  Yont ........................... 

I th ..... 1 8. 8.  Britiah Crown 

I9-aoth. 8. 8. Adrlatic 
12th ..... I 8. 8.  Bavarian .............. ............... 

in the vicinity of the Banks of Newfoundland, or along the 
southern margin of tho ice-field, the vessel mas either within 
the area of a baronietric depression in close proximity to its 
centre, or to the eastward of an advancing depression whose 
approach had occasioned continued winds from the southern 
quadrants. I t  is observable, therefore, in this connection, 
that the conditions which appeared fttvorable for fog develop- 
ment in this region during March, 1887, corresponded with 
those Doted for preceding mouths. 

The following are the limits of fog-areas on the north At- 
lantic Ocean during March, 1886, as reported by shipmasters : 

Euterad. 

Vesael. 
I 

Dates. I ‘ 

I 

................................................ c( 00 57 00 
41 48 4 a& 4.30 a. m. 4a 52 49 56, 10.00 a. m. 
qa ob 48 40 41 23 47 sv 

Yanktou, Dak .................................... 7 O.0 
Valentine, Nebr ................................. 7%.9 

Fort Totten, Dak ................................ 74.7 
Fort Ouator Yont....... ....................... 73.9 
Huron, Dak( ....................................... 7a.a 

Fort Analnaboine, Yont ..................... 74.9 

.- .____- ____ 

TEMPERATURE OF THE ATR (expressed in  degrees, Fahrenheit). 

Tatoosh Inland, Wash ............... ....._.. a:.6 
Key \vest FIa .................................... a3.1 

Phlladelphla Pa ................................. 31.5 
8an Francido, Cal.... ........................... 3.0 
New York City ................................... 53.3 

Port Anghes, Wash ........................... ag.6 

The distribution of mean temperatnre over the United States 
and Canada for Xarch, 1887, is exhibited 011 chart ii by the 
dotted isothermal lines. In the table of miecellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Service, 

-and in the figures above the geographical districts, the 
temperature and departure for each district. The nor- 

mal for any district may be found by adding the departure to 
the.current mean for the district when the departure is below 

On chart i r  the de- 
partures from the normal are illustrated by lines connecting 

The temperature of the mouth is below the normal in all 
bordering on the Lakes and Atlantic Ocean, along the 

Of the east Gulf Etattes, and in southern Texas. The de- 
partures in these districts are nowhere very large, the great- est Ocqur in the Lake region, where they average about 3 O . O  

the norma], In Tennessee, Kentucky, southern Illinois, 
and from the Mississippi River westward to the Pacific Ocean 
the temperature is above the normal, slightly along the ea& 

Slope of the Rocky Mountains aud Pacific coast, and con- 
Elderably in the platean regions. The month was remarkable 
for the extremely low temperatures that prevailed in the 
southern States and Ohio valley on the 28-30th, the minimum 

in these districts occurring on the 29th. 
The following me some of the most marked departures from 

the-normal temperature a t  Signal service stations : 

normal, and subtracting when above. 

of normal or equal abnormal values. 

Below normal, - - 
........................... 4P7 

4.7 
4 .0  
4.0 

Above normal. 

................................. 3.8 ...................................... 3.6 

RANGES O F  TEMPERATUBE* 
The monthly, and the greatest and least daily, ranges of 

0 
Y 

temperature, are given in the table of miscellaneous meteoro- 
logical data. 

The following are some of the greatest and least monthly 
ranges at  Signal Service stations : 

Least * I t  Qreateat. 

DEVIATIONS FROM NORMAL TEMPERATURES. 
In the table below are given, for certain stations, 88 re- 

ported by voluntary observers, the normal temperatures of 
March for a series of years, the mean temperature for March, ‘ 
1887, and the departures from the normd : 

Arkniwoa. 
Lead Hill .............................. Boone .......................... 
8acraineiito Sacramento 

Middletown Middlesex 
New Haven 0 New Haven 

cnl(f0rnia. ........................... ................. ax %.a - 0.4 

Waterbury‘ .......................... NewHaven ................. 33.4 ra 18.0 - 5 . 4  

........................ ................... ........................ ................. 30.3 - 3.0 
Conneclinrl. 

’ Florida. ................................ .................... Archer Alachua 

Colllnsville ........................... Madison ..................... 
Mattoon ................................ Coles .......................... 
PeorJa ................................. Paorla ........................ 
800 wioh ............................. De Kalb ....................... 
Sycamore .............................. De Kdh..: .................... 
Lalayette ............... ? ............. Tippeoanoo .................. 
Logansport ............................ Cvsa ............................ 
Vevay ................................... 8witnerlsnd _ ............... 
Monticello ............................. Jones .......................... 
Muacatiue ............................. Mnsoatloe .............. .... 

Illinow. 

Rilej  .................................... YcHenry .................... 
Indbno.  

l o r n .  
3a.1 3 . 0  
34.4 I 21 34.4 

- 4.5  

$ ::: 
0.6 - 1.a + 0.1 - 1.0 

+ 1.4 - 3.9 + 0.1 

- 0.1 
0.0 
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Kaiinas. 
Independence ....................... 
Lawrence .............................. 
Wellington ........................... 

Loitiriaiia. 
Grand Cotoau ........................ 
Belfast * .............................. Maine. 

Cornish ................................. 
Gardlner l ............................. 
Orono 1) ................................. 

dlaryland. 
Cumberlnnd .......................... 
Fallston ................................ 

Bla~clruaella. 
Amherst. ............................... 
Cambridge .......................... 
Fitchburg l .......................... 
New Bedford ...................... 
Somerset ............................... 
Taunton l ............................. 

. Willlanistown ..................... 
Nmada. 

Nan Hamphire. 
Concord * ....................... ....... 
Hanover ............................. 

New Jerscy. 
Dover ............................... .... 
South Orange ....................... 

New Ymk.. 
Factor \Me .......................... 
North %olney ........................ 
Palermo ................................ 

Ohio. 
Wauseon .............................. 

Peniwylsania. 
Dyberry ............................... 
Gramplan Hills .................... 
Wellsborough ....................... 

SpringAeld .......................... 

Carson City.. .......................... 

&u;h Chrolina. 

MONTEILY WEATHER REVIEW. 

Montgomery ............... 
Dougloa ..................... 
Sumner ....................... 
Saint Landry .............. 
Waldo ......................... 
York ........................... 
Kennehec .................... 
I'enobscot ................... 
Alleghany .................... 
Harford ...................... 
IIampnhlre ................ 
Middlesex ................... 
Worcester .................... 
Bristul.. ...................... 
Bristol ........._ ............ 
Uampden .................... 
Brlstol ....................... 
Berkshire .................... 
Ormsby ....................... 
Blerrininc .................... 
Oraftou ....................... 
Morris ........................ 
Essex .......................... 
Tioya .......................... 
Oswego ....................... 
Oswego ......... _..... ...... 
Fulton ........................ 
Wayne ........................ 
Clearfleld .................... 
Tiogo .......................... 
Sumtor I ..................... 

I 

JIARCH, 1887. 
___ 

Deviations from normal temperatures-Continued. 

0 

45. I 
41.5 
43.7 
64.8 

:%:: 

:E 
29.4 
16.8 

32.6 
33.9 
30.4 
34.9 
34.0 
32.6 
35. I 
30.3 

40.9 
30.8 
27.2 

:3 
%:E 
23 .o 

31.4 
28.9 
29.1 
33.6 

53.1 

63.0 

25.8 
24.7 
26.0 

46.3 
41.6 
44.1 

' 42.5 

39. I 

27.9 

Stateburg ............................. 
New Ulm .............................. 

vs+mon(. 
Lunenburg. ......................... 
Neaport  ............................. 
Strnfford ................................ 

Virpinia. 
Bird'8 Nest .......................... 
Dale Enterprlne ..................... 
Variety Mille ........................ 
Wytheville ......................... 

Wad Virginia. 
Eelvetla ................................ 

Wiscmin.  
Dellrvan ................................ 

. Taas. 

___- ' I 
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16 
19 
9 

4 
28 
30 
51 
19 

15 
16 

E 
31 
75 
I7 
20 
16 
33 
8 

19 
17 

4 
17 

5 

33 

I7 

13 
I7 

7 

15 

10 

IO 

3s 
13 
I3 

I9 
7 
IO 
22 

I1  

4 

ical sc 
- 

48.4 
3:$ 
64.9 

' 28.1 
26.2 
27.5 
25.9 

34.9 
34.6 

30.7 
30. I 
27.5 
31.4 
33.0 
30.4 
31.8 
15.3 

46.4 
28.2 
26.7 

29.6 
33.4 

31.4 
14.9 
23.0 

31.5 

25.7 
29.5 
30.7 

51.9 

64.2 

23.4 
21.1 
22.3 

42.0 
40.6 

37.4 
16.8 

42.8 

40.8 

- 
3ty." 

o 

f 3:; 
5.1 

+ 0.1 
- 1.7 
- 1.9 - 0.9 

- 2.) - 3.6 

- 2.0 

- 
- ::o - 1.9 - 3.5 - 1.0 - 1.2 - 3.3 - 5.0 

+ 5.5 

- 2.6 
- 0.5 
- 1.9 - 1.4 
- 1.5 
- 3.1 

- 0.9 
- 3.1 + 0.4 - 2.9 
- 1.3 

0.0 

+ 1 . 1  

- 2. - 3.2 - 3.7 
- 3.5 + 0.4 - 3.5 - 1.7 
- 1.7 
- 1.1 

- 

The following notes on tem'perature are furnished by volun- 
tary observers : 

IUinok-Riley, McHenry, Co.: the warmest March in the past twenty-six 
years occurred in 1878; mean temperature, 41O.7; the coldest in that time oc- 
curred in 1877, mean, 21O.9. 

Indiana-Lafa ette, Tippecanoe Co.: in the past eight years the maximum 
temperature for d r c h  is 76O.0, in 187G; the minimum, -6O.0, in 1884. 

Logansport, Cms Co.: during the pnst thirty-three years the highest March 
tem erature, 8 4 O . 0 ,  occurred in 1876; the lowest, -1OO.0, also in 1876. 

d v a y ,  Switzerland CO.: comparisons of temperature for the month of 
March, 1887, with the March means of the past twenty-one yenrs: the maxi- 
mum temperature, 76O.0, on the 2d, is 3O.7 above the wean maximum; the 
minimum, 18O.0, on the 29th, is 2O.6 above the menn minimum; the range, 
68O is 1O.2 reater than the average range. 

Z&ua.-#onticello, Jones Co.: the maximum March temperature of the 
past thirty-four ears is 78O.0, in 1876; the minimum, -14O.0, in 1873. 

XaryZund.-&mberland, Alleghany Co. : temperature table for March of 
the past fiReen years: 

o i o  0 

I876 ................................ d : O  

1880 ................................. .................. 67.1. 

1873 .............. .... ............... 68.0 -4.0. 38.0 1882 ................................ 72.0 
1074 ................................. ................................ 66.0 ................................. ................................ 6 o 

187 .............. .............. ................................ 68.0 
187g ................................. ................................ 60.0 
1879 

I881 ................................. 
................................ 

, ,, 

0 
24.0 
11.0 
I .o 
6.0 
12.0 
18.0 

13.6 

0 

43.0 
35.0 
40.0 
33.0 
40.0 
35.0 

37.4 

~ ~ 

Fallston, Harford Co. : during the past sixteen years the warmest March 
occurred in 1871, mean tem ernture, 4GO.2 ; the coldest in 1885, mean, 30O.6. 

Maine.-Cornish, York 80. : the warmest March of the past thirty years 
occurred in 1871, mean temperature, 36O.2 ; the coldest in 1863, mean, 20O.7. 
New York.-Pnlermo, Oswego Co.: during the pnst thirty-three years the 

hiphest menn temnernture for March. 38O.1, occurred in 1878: the lowest 
D - -  ~- 

mean, 19O.O in 18i2 and 1883. ' ' 

North Voincy, Oswego Co.: the coldest March in the past twenty years oc- 
curred in 1885, the mean temperature of the month being 18O.6 ; the warmest 
occurred in 1878, mean, 37O.4. 

O?Lio.-\Vauseon, Fulton Co.: during Mnrch in the pnst seventeen years 
the highest mean tem ernture, 43O.2, occurred in 1878j the lowest mean, 
24O.6, in 1885 ; the higfest mnximum temperature, 7 ' 3O.6 ,~  1875 ; the lowest 
minimum, -17O.4, it1 1883. 

Zvania.-Dyberry, Wayne Co. : the highest March meau tempera- 
t u z t x e  past twenty-three years, 37O.6, occurred in 1878 ; the lowcst mean, 
19O.6, in 1886. 

Grampiau Hills, Clenrfield Co.: the highest March mean temperature of the 
past seventeen years, 36O.4, occiirred in 1871 ; the lowest, 20O.1, in 1886. 

South Carolina.-Stateburg, Sumter Co.: during March of the past seven 
years the highest mean temperature, 69O.0, occurred in 1882 ; the lowest menn, 
48O.3. in 1886 : the hiehest maximum temDerature. 89O.O. in 1882: the lowest 
&imum; 2 6 O . ' O ,  in 1585. 

Virgiicia.-Wytheville, Wythe Co. : during March of the past twenty-two 
years the highest maximum, 7 6 O . 0 ,  nnd the lowest minimum, -loo, occurred 
In the sameyear, viz., 1869. 

FROSTS. 
Savannah, Ga.: cold and clear weather prevailed on the 18th 

and 19tl1, with fro3t and formations of ice on calm water. The 
frost did considerable damage to fruit trees, field crops, and vege- 
tation of all kinds in the numerous truck farms contiguous to the 
aity. Frosts occurred also on the mornings of the 29th and 
30th, considerably injuring vegetatioa. Reports from Colum- 
bia, S. C., state that very cold weather prevailed on the 18th 
and 19th, with a destructive frost 011 the morning of t h e  19th. 
This frost was general along the coast line of the Carolinas, and 
injured early vegetables on the truck farms of that district to 
the etltimated extent of $100,000. 

Raleigh, N. C.: during the 28th and 29th very cold weather 
prevailed, the temperatiire falling 3 3 O  on the 28th, and reach- 
ing the minimum of the month, 2 4 O ,  on the night of the 29-30th. 
Heavy hoar frost occurred each night, doing much damage to 
fruit treee and garden plants. Reports from the voluntary 
observers a t  Aiken, Spartanburg, and Kirkwood, S. O., state 
that the heavy frosts of the latter part of the month were very 
destructive to vegetables and the blossoms of fruit trees. 

Louisville, Ky.: on the 28th and 29th very low temperatures 
prevailed, the minimum, on the morning of the 29th, being 
180.0. Reports from the surrounding country state that this 
cold wave did serious damage to fruit trees. 

Lynchburg, Va.: very low temperatures prevailed on the 
29th; minimum, 26O.5; early fruit and vegetables are reported 
to have been considerably damaged. 

Norfolk, Va.: reports from the surrounding country indicate 
that serious damage was done to vegetables by the snow and 
ice of the morning of the 29th. 

Fort Smith, Ark.: on the 28th and 29th heavy frost occurred 
in the western part of the state and the eaatern part of the 
Indian Territory, doing much damage to peach trees, the 
greater number of which were in full bloom. 

Little Rock, Ark.: the heavy frosts of the 29th and 30th did 
much damage to fruit trees, which were in blossom. On the 
morning of the 29th thin ice formed on calm water. The vol- 
untary observer a t  Lead Hill states that on the morning of the 
29th the temperature fell to 21°, with heavy frost, which killed 
nearly all the peach blossoms. 

Cairo, Ill.: very cold weather mnd' killing frosts occurred on 
the mornings of the 28th and 29th; minimum temperature, 
24O.2, on the 29th. The observer states that the frost8 were 
very destructive to early Vegetables and to the peach crop. 
Large fires were kept burning in the vicinity during the night 
of the 28-29th. In  some orchards in Pulaski county many bar- 
rels of coal oil were consumed in trying to save the peach buds. 

The following is from the March, 1887, report of the '6 South 
Carolina Weather Service : " 

The heavy frost of the 18th and 19th did considerable damage to early voge- 



Alabama ................. 
DO ..................... 

Arkansas ................ 
Do .. ................. 

Canforn la .-... .......... 
Do .................... Connecticut ." .......... 

Ariz;h& ................... 

oolo~~i; ................. 

Dak;;a .................... 

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

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

- .................... 

Nobile ................. 
Montgomery ......... 
I'reacott .......... 
Fort Apache .... 
For t  Smlth ............ 
Little Hock ........... 
San Francisco ........ 
8nn Diego _ ............ 
Denver .................. 
Pike's Pnak ........... 
New Haven I ......... 
New London ......... 
Fort Buford ........... 
Ynnkton ..... 
Wadrington 
Jncksonvllle ......... 

5 . 5  
65.0 
80.0 

.................... i 8alnt  Pnul ............ 
n~ ................. F o r t  Assinabolne... 

'1ss~s8iPpl .............. Vlckeburg ............ sL::l;2 ............... snint ~ o u i a  ............ 
i j . 6  
b.1 
79.1 
60.2 

u o  .................... 
Nebraska ................. 
Nevf;a.. ................. ................... PW Hampslliro ...... $: 2;;;:: ............ ............ 

Ow York. .......... : .... 
Do - ......... 

carolins:::::::: 
Do ..................... 

Ohlo. ....................... 
Do .................... 

Ore%: ;;............ ::::::: :::: 
Penneglvania .......... 

Do .................... 
Island ........... 

eoutb Carolina ........ 
Tenneame ................. 

Do .................... 

Y1rglnla.w ............... 
Do .................... 

'va8hi~gtOn Ter ....... 
w'6consin ............... 

DO .................... 

Te~g;.. .................. .................... ....................... 

Do .................... 

Iielena ................. 
01nn11a ................. 78.1 
Wlnnemucca ......... 74.7 

Atlantlc City ......... 
Uuffnlo.... .............. 51.0 
New York Clty ...... 49.6 
Charlotte 
wilmlngton -......... 1 .9  

I Cincinnati ............ 73.0 
Sendusky ............. 62.0 
l'ortlsild .............. gS.2 
Roaeburg .............. 1.0 
Pittellnrg .............. 68.5 
Philndelphia, ........ 53.3 
Block Island ......... 
Charleston ............ 2%; 
~ n o x v i i i o  ............ 
Memphis .............. '2:; 
Brownnviile .......... 6.8 
For tEl I lo t t  .......... 62.8 
Salt Lake Clty ....... 73.9 
Lynchburg ........... Ro.6 
Norfolk ................ 75.8 
Spokane Falls ........ 65.7 
~ l y m p i a  ............... 63.2 
~4 Croese .............. 

North Platte ......... ,"g:d 

SantaFB ............... 2;:; 
.............. g9.7 

Norrut \Vaalrlngton 32.3 

Milwaukee ............. $:! 
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18th,19th,20th, 23d,24th,26th, 30th; Sanford,lst, 18th, 19th; 
Duke, lst, 19th 20th, 24th, 30th; Manatee, lst, 29th; Alva, 
16th, 17th, 18th. 

Enst Oulfstales.-l6th, 18th to 2Oth, 22d, 23d, 29th, 30th. 
West Cfudfstates.-lOth, l l t h ,  14th, 17th, 18th ,  21st to 26th, 

Tennessee.-11th to 16th, 18th to 20th, 23d, 26th, 28th to 31st. 
Ohio Va1ly.-1st to 6th, 8th to 31st. 
Lake region.-1st to 31st. 
Extreme northwest.-2d to loth, 12th to 31st. 
Upper Mississippi and Missouri valleys.-1st to 31st. 
Northern slope.-1st to 31st. 
Middle slope.-1st to 12th 16th to 23d, 26th to 28th, 30th, 31st. 
Southern slope.-1st to 6th, 8th to l l th ,  13th, 14th, 16th, li'th, . 

Southern plateau.-1st 2d, 3d, 6th to 13th, 16th to 18th, 20th 

middle plateau.-1st to 23d, 26th to 31st. 
Northernplateau.-lst, 3d, 4th, 6th, 8th to 13th,  16th, 18th 

North Pacific ooast region.-1st to 4th, loth, 12th, 17th to 

dliddla Pacifio coast region.-lst, Sth, 6th, 8th, 18th to 21st. 

Ice formed in the southern parts of the country as follows : 
Arknnsat?.-Lead Hill, 22d, 23d, 28th, 29th ; Little Rock, 29th. 
Georgia.-Savannah, 28th, 31st. 
Louisiana.-Liberty Hill, 22d, 23d. 
South 0arolinn.-Spartanburg and Stateburg, 16th, 18th, 

1'exns.-Corsicana, 23d, 28th, Palestine, 28th. 
TEMPERATURE OF WATER. 

The following table shows the maximum and minimum tem- 
perature of the water at the several stations; the monthly 
ranges of water temperature ; the mean water temperature ; 
the average depth at which the observations were made ; and 
the mean temperature of the air : 

Temverature o f  water for Narch. 1887. 

28th,29th,YOth. 

20th to 26th, 27th, 28th, 29Jh, 31st. 

to 26th, 28th to 31st. 

to 23a, 26th to 30th. 

22d, 26th, Z t h ,  29th, 30th. 

ICE. 

19th, 20th, B t h ,  30th; Charleston, 18th, 29th. 

... ..... 

Table of comparative maximum and minimum temperatures for Narch. 

! I For 1887. , Since esta~lili)irnunt of station. 
-- 

Nin.  ' N I L ~  

- 
Min. 
- 

0 

29.0 
2 0  - i:o 
1 1 . 0  
23.5 
23.0 
39.0 
38.0 

-10.7 
-29.0 - 0.2 

4.0 
-23.0 
-16.0 

4 .0  
31.0 
53.0 
20.4 
2; .o 
9 .0  

10.0 
-12.0 

3.2 
1 0 . 0  

-10.0 - .6  - 2.0 
2.0  
3 . 0  

36.0 
26.0 - 7.9 - 7 .0  

5.0 - 7 .5  
-16.0 - 4 .9  
-31.0 
-22.5 

2 0  
8 :0  

-25.8 
-10.0 
-21.0 - 7.0 
- 3 .0  
-4 0 

0.0 - 4.1 
3.0 

23.0 
20.0 

1 . 0  - 3.4 
25.5 
19.0 
2 . 0  

5.0 

6.0 
18.0 
35.0 - 2.0  

%:0 

22:: 

12:: 

- 1:s 

16.0 
7 .0  

23.1 
-2 0 

- 

- 
0 

3:: 
0.0 

&.a 
82.8 
83.a 
n.0 

E: 
43.0 
69.0 
64.0 
7o.a 
87.0 

E: 
2:: 
87.0 
76.0 
Q.0 
73.0 
77.0 
95.0 

s9.0 
E:: 
2:: 
90.0 
53.0 
65.0 
76.0 
72.0 
70.0 
71 .o 
49.0 
68.0 
85.0 
82.0 
68.2 
€6.0 
86.0 
82.0 
82.0 
47.0 
72.0 
82.0 
72.0 
72.0 
79.0 
Q.0 
77.0 
76.0 
79.0 
80.0 
80.0 

i$I 
R3.o 
85.0 

E:: 
i9.0 
77.0 

1.0 
74.0 
71 .0  
72.0 
70.0 

- 

__ 
0 

36.2 
32 a4 
23.1 
21.8 
28.0 
3o.c 
45.0 
43.5 
13.2 - 4.9 
11.5 
15.2 - 9.8 

3 .7 

25 .2  
32.5 
23.8 
24.2 

26.0 

16.6 
20.5 
18.0 
43.8 
34.6 - 2.0 
0.5 

21.4 
9.8 

-14.2 
7.4 

-27.0 - 7.1 
36.9 
22.9 

-14.7 
4.2 

10.0 
10.2 

17.7 
-2 g 

19.5 
11.4 

- 1  
20:5 

52.4 

7 3  

;:g 

I k 4  

2 1  
x i  

14.9 

10.9 
31.2 
28.6 

21. 
17.2 
33.9 
21.6 
30.2 
46.9 
W.0 
27.5 
23.5 
25.1 
15.2 
25.2 - 1.0 - 4.0 

- 
0 

76.8 
79.9 
76.2 
78.9 
76.a 
74.9 

74.7 
31.3 
51.4 
53.3 
59.0 

E 

u o  .................... 
Dlstrlct of Colunlbin 
Florl_dp .................. 

u o  .................... 
Dlstrlct of Colunlbin 
Flodda .................. 

.................. .................... 
y o  .................... 

Qeo:p... ................. .I .................... I ylllnolC" .................. 
I ....................I 

Idah? 

Temperature 
at bottom. Average 

depth 
feet add 
tenths. 

Stntlon. - 
Nln. 
- 

0 ........ 
37.8 
31.0 

0 

klpena hlich a .......................................... 
Daltlmbre, N d  ................................. 41.5 
Boston. Dlass ................................... 37.9 
Duffalo, N. Y.R ........................................... 
2edar Keys, F I R  ................................ 72.4 
Ihnrleston, 8.C.b .............................. $3.9 
:hincoteagoe, Vu ............................. 51.4 
2levnInnd. Ohloa.  .................................... 
Detroit Ylch. a ......................................... 
Eastport. Y e  ................................... 36.0 
Escanabn, Mlch. a ............................ I ........ 

Key West, Fla 7 .3  

Hew York City ................................. 38.2 
Sorfolk, Va .................................... 
Pensacola, Fla ................................. 28:: 
Portland Ne .................................. 
lnvannae: Qa ................................... 59.4 
r o i ~ i o ,  O M O ~  ................................... 42.5 

Duluth: N1na.a ......................................... 
3rnnd iIaven, Nich .......................... 
Hohlle Ala I .................................... 
lncksonville. Fla .............................. $:; ................................. 
Saw Lbndon, Conn .......................... 9:; 

?ortland: Ore on ............................ :ki 
landusk Ohfoc .............................. 38.0 

39.4 I 37.8 2:; 34.5 I 31.6 

5.1 64.6 I . 
4 . 6  56.6 z:! 

14.0 42.7 1 40.3 

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

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

11.6 
n . 9  

36.0 
3.3 

.............. 
8.3 

............. 
57.3 
54.3 
37.4 ........ ........ ............. 

14.1 .............. 
3:: 
18.9 
16.2 
11.5 
14.9 
I ?  

17.0 
57.4 
11.5 

;;:i 
trratloni ' 

34.0 

32.1 
....... 
2% 
g:i 
3:: 
33.1 

30.0 
40.6 
33.0 
53.3 
33.2 

)r a6 , 
m a t 1  

- 

2.0 I 35.1 I -28.5 
bbles and fruit especially in the upper counties, while the freeze on the 29th 
and 80th wy88 d e v  disastrous throughout the state ; much of the fruit which 
s!rylved the first-mentioned frost succumbin to  the latter. All the early YE- 
r'et+l Of peaches Were killed. Plums and c%erries suffered severely. Straw- 
b e n e s  were set back about two weeks. I n  some instances potatoes were in- 

while beans, cucumbers, and squashes were killed. 
Frosts occurred in the various districts as follows : 
New England.-1st to 31st. 
Middle Atlantic states.-1st to 31st. 
South Atlantic stales.--lst, 2d, 3d, 10th to 20th, 22d, 23d, 

3101.ida.-Cedar Keys and Limona, 1st; Archer, lsf, 2d, 16 th  
24th 26th, Nth, 30th, 31st. 

..... ........ 
27.3 

a F r o m n  throughout the month. bRecord 
nterrupted by ice. dnecord for ag daya; 0 

ys. cRecord for ao days; o 
I# Interrupted by Ice. 

PRECIPITATION (expressed in inches and hundredths). 

table of miscellaneous meteorological data are given, for each 
Signal Service station, the total precipitation, with the de- 
partures from the normal. The figures above the several geo- 
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Factorvllle ........................... 
Palornio ................................ 

Okio. 
Wnuseon .............................. 

I'wirsyluatiio. 
Dyberry ........ _ ................... 
Gramplan Hills ..................... 

b'oullr Carolina. 
Klrkwood ............................. 
Stateburg ............................. 

Tezai. 
tiew Ulm ............................. 

Vernioi~l. 
Lunenburgs .......................... 
Nowport ........................... 
Strafford ................................. 

MARCH, 1887. 

Tioga .......................... 
Oswego ..................... 

I 
Fulton ........................ 
Wnyno ........................ 
Clearfleld ..................... 
KerEliaW ...................... 
Sumter ...................... ! 

Austin ........................ ' 
EEEOX .......................... 
Orloans ....................... 
Orange ......................... ~~ 

Abovo norniol. 

Inclreb. 
Astorla Orogon ................................ 12.34 
T a t o o d  Island, Was11 ....................... 11.15 

Port AngeleE. W.sb .......................... a.aa 
Brownwlllo, Tex .............................. 1.63 

Olympia, Wnsh ................................. 5.79 

- -- .- 

Arkanraa. Inches. 
3.% Lead Hlll ............................. 1 Boono ....... .................... 

Bolow normal. I 

I , ItlChed. 
Yontgomery, A l s  .............................. 5.79 
Atlanta, Ga ...................................... 5.30 

Yoblle A h  ...................................... 4.55 
Hatter)ae, N. C ................................. 4.15 

. AUgUEta, Ga ........................ ."........... 4.96 

Califor1110. 
Sacramento ........................... 

ConnecficuI. 
Cantoil * .............................. 
Hartford* ............................. 
Mlddletown ........................ 
New Haven ........................ 
Walllngford ....................... 

Florido. 
Archer ................................. 

Illinoir. 
Collinsvlllo ........................... 

eorla ................................... 
R1lo.v ..................................... 
Bandwlch _ ........................... 
Bycamore .............................. 

Ind lauo . 
Lafayotte .............................. 
Logansport ........................... 
Yovay .................................. 

Iowa. 
Yontlcello ............................. 
Inncallno ........................... 

lc0,lsCu. 
Independonce ........................ 
Lawrence .... I ........................ 
Welllngtun ..................... I ..... 

Louisiana. 
Grand Coteau ........................ 

Maine. 

$attoon ............................... Madison .,.....- ............ 
Colon ........................... 
Peoria ........................ 
YcHenry .................... 
Do Kalb ..................... 

,De Ralb ..................... 
Tlppeconoe ................. 
Csae ........................... 
Switzerland ................. 
Jones .......................... 
Muscattoe .................. 

Socramento ................. 
Ifartford ..................... 
Hartford ..................... 
Middlesex ................... 
New Haven ................. 
New H ~ v o n  ................. 
Alacliua ..................... I 

Montgoniory ............... 
Douglas ..................... 
Surnner ....................... 
B a h t  Laudry .............. 

... 
Oprdlnor ............................. 
Orono' ................................. 

Maryland. 
Camberland .......................... 
Fallston ............................... 

2.35 

4.18 
4.01 
4.42 
4.73 
4.64 

6.51 

3.44 
3.45 
a.61 
2.58 
3.6a 
2.13 

a.ao 

3.98 

::&! 
a.ro 
a.11 
1 . q  

6.88 

3.95 
4.04 

:;$ 

K e n n o k  .................. 
Penobacot .................... 
Alle hany .................. 
Harford ....................... 

e c  0 0  .- * 
2 6  .za 
, P A  
x $3 
k'"  
Iiichss. 

2.M 

1.m 

3.76 ::z 
4.22 
5.05 

4.14 

3.80 
3.ao 
0.94 
1.01 

:2! 
I .4r 
1.81 
2.78 

2.45 
1.14 

a.18 

Inclwr. - 1.05 

- 1.33 

- o.4a - 0.49 + o.ao - 0.51 + 0.41 

- 2.37 

+ 0.36 - o.ag - 1.67 - 1.5 - a.3 l  - 1.a4 

- 0.79 - 1.17 - 1.10 

+ 0.01 - 1.54 

Ueviatiow from averaoe wreciwitation-Continued. 

Inchur. Maasochusel&, 
Amlicrst ........................... ! Hampshire .................. 3.40 
Oambrldgo .......................... Btlddlerax ..................... 3.83 

Fraeiinglraoi DIlddlasex 4.37 
Lake Cochltunte .................. Mlddlesex ................... 
Lndlow ............................. ! Iininpdeu .................... 
Lyim * ................................. EEEOX .......................... 4.35 
Mystlc Lake JIlddleaox , 4.25 
New Bedfords I ..................... Brlstol ........................ 4.14 

~heEtllllt lxill ..................... M l d d l ~ ~ ~ x . . :  .................. 4.32 .................... .................... 
3 

....................... .................... 
4.59 
3 . h  
3.45 
3.05 

1.63 

3.00 
a.14 

3.68 

1.67 
3.03 

2.99 

3.07 
4.07 

3.34 
3.6a 

5.07 

3.34 
3.25 

4.59 
3.24 

3-36 

4.  I8  
3.68 

4.80 

5 
33 

14 

18 
17 

7 

15 

13 
13 

10 

38 

19 
7 
8 

a2 

X I  

0 -  0 4  
- 8 .  
d m  . 

h QX8 
E. 

Iirchu. 
4.18 
5.65 

5.IC 
4.92 
5.50 
5.04 
5.83 
5.03 
4.19 
5.23 
5.15 

0.a3 

' 3.04 
2.43 

2.45 

45:; 

::a 
1.49 

3.55 
2.49 

I .37 
0.97 

i . a t  
a.ao 
3.85 
4.30 

4.70 
3.03 

2.94 
2.97 

3.m 

From the "Bullotln of the New England Meteoroloalcal Society." 

- 
u. 
0 

6 
- I. 

-lY- 
Illches. 

0.78 
1.82 
0.88 
0.59 
0.95 r. 14 
1.15 
0.79 
1.69 
0.44 
0 5  
1:7i 

$ :;: 

I 2.10 

- 1.40 

- 1.a3 

- 0.33 - 1.95 

- 1.50 

+ 0.48 - 1 . 9  

- 1.97 - a.65 

- 3.80 

- 1.14 

$ ::: 
+ 0.11 - o.ar - i .ar  - 0.74 

- 1.78 - 
The following notes on precipkation are- furnished by vol- 

untary observers : 
Indiana.--Loganu ort, Cass Co.: the total snowfall of the present month, 

6.4 inches, is 4.3 incees below the average for march of the past thirty-three 
years ; the largest snowfall in that time was 29.2 inches, in 1869. 

lotoa.-Monticello, Jones Co. : during the past thirty-four years the peateat 
March month1 precipitation, 6.64, occurred In 1877 ; the least, 0.07, in 1869; 
the reatcst &arch monthly snowfall in that time, 26.6 inches, fell in 1876 ; 
the feast, 0.0, in 1877 ; the snowfall of the present month, 16.0 inches, is 8.8 
inches above the average. 

New York.-Palermo, Oswego Co.: the total mowfall of the present month, 
9.6 inches, is 4.0 inches below the average for March doring the past thirty- 
three yeam. 

Ohm-Wauseon, Fulton Co.: durin the past fourteen years the largest 
March precipitation, B.Ii2, fell in 1876 ; &e smallest, 0.62, in 1886 ; the largest 
monthly snowfall, 41.7 inches, in 1877 ; the smallest, 0.2 inch, in 1878; the 
snowfall of tho present month, 4.3 inches, is 8.0 inches below the aver 

Pen~~lvania.-Dyberry.  Wayne Co. : in the pnat &@teen yeam the?:&est 
March precipitation, 6.78, fell in 1871; the least, 1.08, In 1886. the total snow- 
fall of the present month, 23 inches, is 8 inches above the da rch  average of 
the past thirty-three years; the largest March snowfall in that time, 88 inches, 
occurred in 1876; the least 1 inch, in 1868. 

Grampiun Hills, Clearfieid Co.: the total snowfall of the month, 6.6 inches, 
is 11.1 inches below the normal of the past seventeen ears. 

Vermont.-Strafford, Orange Co.: during the ast ttirleen years the largest 
Mnrch precipitation, 7.10, occurred in 1876; the Yeast, 1.66, in 1878. 

Virgznia.-W theville, Wythe Co. : the total precipitation of the three 
months ending hlarch 318t, 9.G8, is 0.99 below theaverlrge of the same months 
for the past twenty-two years. 

SNOW. 
Louisville, Ky. : snow began falling heavily during the night 

of the 29-30th and continued without cessation until the follow- 
ing night. This fall of snow, 12.4 inches, is  the heaviest that 
has occurred here since 1869. The storm was general through- 
out  the state - a t  Lexington a number of roofs were crushed by 
the weight oi snow. 

Lynchburg, Vo.: snow began falling heavily during the 
early morning of t h e  31st and continued until 6.36 p. m. ; total 
Fall, 7.3 inches. Reports from the mountainous diatrictsof the 
southwestern portion of the state indicate that the fall was 
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heavy; at Christianburg and Fincastle, snow fell to a depth o 
9 inches. 

The dates ou which snow fell in the various districts are ar 

New Englund.-lst, 2d, 4th to 30th. 
Middle Atlantic stUtes.-lert to l l t h ,  13th to 26th, 27th to 318t 
South Atlantic 8tale8.-14th, 18th, 2184 27th to 31St. 
west Qulf Stai!m.-Lead Hill, Ark., 2lst, 28th. 
Tenneeeee.-lGth, 17th, 18tli, 2 0 4  22d, 28th, 20th. 
Ohio Valley.-lst, 4th, 5th, 13th to 23d, 26th to 31st. 
Loioer lake region.-lst, 4th to 7th. 13th to 31st. 
Upper lake regiOn.-lRt, 4th to 7th, loth, l l th ,  13th, 14th 

Extreme northwest.-lst, 6th, 7th, 8th, 12th, 16th to 20th 

upper Mississippi vah?y.-&h, 6th, Gth, 17th, 19th to 31st. 
1%issou~i Vallq.-lst to 7th, 9th, 13th, 14th, 16th, 18th tc 

Northern dope.-2d to 8th, 12th, 19tli,21st, 22d, 24th to 30th 
M i d d b  8bpe.-3d, 4th, 6th, 7th, 19th, 24th, 26th, 27th, 28th 

follows : 

16th, 17th, 18th, 30th to 31st. 

22d 29th. 

3bt. 

30th. 31st. 
8outhern 8bpe.-FOrt Stanton, N. Mex., and Fort Davis 

Tex., 27th. 
8duth&n plateau.-Santa FQ, N. Mex., 4th, dGth, 27th; Lava 

a. Mex.. 27th. 
bliddleplateau.-3d to Gth, 8th, 17th, 18th, 26th, 26th. 
N~thernpZateau.-Ist to 8th, 17th, Mth, 22d, 30th. 
North Pacijic coast region.-4th, 9th, 12th, 15th, 19th, 23d 

26th, 27th. 
MONTHLY SNOWFALLS. 

[ Eqressed in inches and tenths.] 
The following stations report a monthly enowfall of threc 

OaZifornia.-Surnrnit, 14; Cisco, 8; Emigrant Gap, 7. 
Oolorado.-Pike’s Peak, 14.3 ; Montrose, 4. 
oonnecticul.-North Colebrook, 26.2 ; Cantou, 14.6 ; Collin8 

Vih ,  12.8; Bethel, 10.2; Hartford, 9 ;  Middletown, New LOU 
don, aiid New Haven, 3. 

s Dakota.-Richardton, 11; Bismarck, 7.6 ; Parkston, 6.6; 
Fort Totten 6.3; Huron, 6.1. 

District off Colu?lzbia.-Wasliington City, 4.7 ; Kendall Oreen 
3.3. 

Illinois.-Lake Forest, 12 ; Windsor,‘ 11.9 ; Rockford, 11.2; 
Cedarville, 10.8; Pekin, 9.5; Joliet, Oneida and Sandwich 
9; Minonk, 7.6; Woodstock, Storling, and heoria, 7; Rilej 
and Aurora, 6.6 ; Martinsrille and Chicago, 6.2 ; Waukegon 
and Monmouth. 6;  Payson, 6.6: Ottawa, 6.2; Collinsville, 6 ;  
Belvidere,. Poutiac aud Camden, 4; Mattoon, 3.9; Hoopeston 
3.8; Melvin, 3.7; gycarnore and Griggsville, 3.5. 

IT~diana.-Jeffersonville, 16 ; Lrtcouia, 12; Logansport, 5.4; 
vevay, 5 ;  La Grange and Indianapolis, 3. 

IoWa.-Des Moines a, 18; Cedar Rapids a, 16.6; Monticello, 
IG; Dubuque, 14.7; Oskaloosa a, 13.6; Independence, 12.6; 

Ranidsb. 12: Des Moiuesb. 10.8: Muscatine. 9.1: Os- 

inches or more : 

Qhosab, $; Divenhr t ,  7.8; Clinton, 7;’ Cresco, 6.6;  Kebkuk, 
6*2; Bancroft. 6. 

KUnsas.-W&&ld, 7.4; Globe, 7 ; Leavenworth, 6.8 ; W y  
andotte 6.2; Manhattaua and Lawrence, 6; Manhattnnb, 4; 
Bellevide, 3. 

&nhcky.-Harper% Ferry, 15.6 ; Midway, 13 ; Louisville, 
12.4, 

Maine.-Keut’s Hill, 31; Cornish, 39 ; Portland, 27.6 ; Orono, 
26.5; hwis ton ,  26.1; Gardiner, 25.1; Belfast, 19; Eastport, 
18*1; Bar EIarbor, 14. 

~aryZund--Fallston, 16; Woodstock, 9.6; New Midway, 8.2 ; 
Bdtilnore, 6.8; Oumberland, 6. 

~~8Uohusetls.-Rowe, 36 ; Williamstown, 34; Dalton, 30; 
Qilbertville, 25 ; Fitchburga, 22; Fitchburgb, 21.8; Monsou, 
21 f h d l o w ,  20.6 ; Mansfield, 19.8 ; Concord, 18.2 ; Somerset, 
18; Worcester, 16.7 ; South Hingham, Blue Hill Observatory, 
andiDudley, 16 ; Plymouth and Deerfield, 15; Amhersta, 14.6; 
North Truro, 14.4 ; Milton, 14.2 ; Westborough, 14; Spring 

~ ~ 

0eld and Amherst b, 13.5; Oroton and Newburyport, 13; North- 
ampton and Fall River, 12; Taunton a, 11.8; Boston and Law- 
rence, 11.6 ; New Bedford a, 10.6 ; Raudolph and Taunton b, 10 ; 
New Bedfordb, 9 ; Cambridge, 8.3; Nantucket, 4.4. 

Michigan.-Traverse City, 17.5 ; Harrisville and Lansing, 
11 .6; Detroit, 11.4; Alpeua and Thornville, 10.6; East Sagi- 
naw, 7.8; Benton Harbor, 7.5; Orid aud Mottrille, 7; Saint 
John’s, 6.8; Kalamnzoo, 6.2; Saint Louis and Grand Rapids, 
6.1; Cassopolis, 6;  Alma, 5.7; Mnckiuaw City and Oreenville, 
5.3; Detroit, 5; Jonesville, 4.5; Oanges, 4 ;  Adriau, 3.8; 
Birmingham and Port Huron, 3. 

&f~nncsota.-Dnluth, 6.4 ; Spring Valley and Rochester, 5.2; 
Ninusapolis and Saint Vincent, 4.9; Red Wing, 3.8; Albert 
Lea, 3.7; Eau Claire and Moorhead, 3.5. 

Missouri .-Sai II t Louis, 3.5. 
Montana.-Fort Magiuuis, 12.4; Fort Custer, 3.9. 
Neliraska.-Hay Springs, 7.6 ; Brownville. 7.2 ; Valeutine, 

7;  Fairbury, 6.5;  De Soto, 6.6; Lincoln, 6.2; Omaha, 4.8; 
Qenoa, 3.7; North Platte, 3.4; Fremout, 3.3. 

New Brumwick.-Parker’s Ridge, 36. 
New Hantpsl~ire.-Shelburne, 35 ; Berlin Mills, Grafton, and 

Moiint Washiugtoii, 33 ; Quincy, 30; Strafford, 24; Hanover, 
22.6; Walpole, 21.6; Concord, 20; West Milan, 19.2; Man- 
chester a, 16 ; Manchester b, 16, c,  12.6; Nashiia, 13.6. 

New Jersey.-Clayton, 11.2; Atlantic City, 7;  South Orauge, 
G.8; Dover, 6;  Beverly, 4.8; Roseland, 4.5; Moorestown, 4.3. 

New Mexico.-Santa FQ, 3.6. 
New Pork.-Lebanon Spriugs, 37 ; Oooperstowu, 33.6 ; 

Auburu, 24; Albany, 22.2; Menands 20.1; Oswego, 16.6; 
Humphrey, 12.8; Boyd’s Corners, ll; White Plains, 10.2; Le 
Roy, 9.7; Palermo, 9.5; Ithaca, 8.9; Buffalo, 7.9; Penn Pan, 
7.6 ; Rochester, 6.3. 

North Carolina.-Reidsville, 4. 
Ohio.-Clereland, 10.1 ; Yelloiv Springs, 9.3 ; Garrettsville, 

5.3 ; Ruggles, 5 ; Lewisburg, 4.5 ; Wauseon, 4.3 ; Portsmouth 
and Tiffln, 4; Sandusky, 3.2; Jacksonborough, 3. 

Penwy1vania.-Dyberry, 23 ; Blooming Grove, 18.5 ; West 
Ohester, 9.2; Bethlehem, 7.2; Orampian Hills, 6.6; Wilkes- 
barre and Erie, 5.5; Wellsborough, 4.6; Easton, 4.5; Pitts- 
burg, 4.4; Philadelphia, 3.2. 

Rhode I8lUTd.-BriStOl, 11.6 ; Provideuce, 9 ; Woonsocket, 
7.2. Olneyville, 7;  Block Islaud, 6.7. btuh .-Frisco , 3.1. 

Vermont.-Stratford, 63 ; Northfield, 44.9 ; Townshend, 43.3 ; 
Charlotte, 37; Jacksonville, 36.5; Burlington, 35; Marl- 
borough, 31.6; Newport, 29.6 ; Chelsea, 27.6; Poultney, 26.6; 
Brattleborough, 23.8; Lunenburg, 22 ; Veruon, 20. 

Virginin.-Lynchburg, 13.8 ; Dale Enterprise, 13.6 ; Bruing- 
ton, 10; Rappshannock, 6.3; hlarion and Wytheville, 4.5; 
Chincoteague, 4.4; Variety Mills, 3.9. 

West Virginin.-Middlebrook, 26.6 ; Helvetia, 12.6. 
Wisconsin.-Fond du Lac, 11 ; Milwaukee, 10.9 ; Franklin, 

10; Delaran, 9.2; Prairie du Chien, 7 ;  Manitowoc,6.2; Green 
Bay 4.7. 

T#yoming.-Camp Sheridan, 6.5. 
DEPTH O F  UNMELTED SNOW ON GROUND AT END OF MONTH. 

[Expressed in inches and tenths. ] 
C‘onnecticut.-North Colebrook, 26 ; Bethel, trace. 
Dakota.-Fort Totteu, 1; Fort Buford, trace. 
District of Columbiu.-Washiugton Oity, 1. 
Illinois.-Chicago, trace. 
Indiana.-Laconis, 12; Jef€ersonville, 6 ;  Veray, 1; La 

Grange, trace. 
Iowa.-Des Moiuesa, 6 to 8;  Oedar Rapidsa, and Monti- 

cello, 6;  Independence and Cedar Rapidsb 2 to 3 ; Des 
Moiuesb, 2; Oskaloosa, 1.5; Muscatine and Dubuqne, 1; 
Oresco, 0 to 3. 

Kansas.-Wakefield and Wyandotte, trace. 
Kentuoky.-Midway, 10 ; Harper’s Ferry, 9 ; Louisville, 2.7. 
Maine.-Cornish, 36; Gwdiner, 24; Orono, 8; Bar Harbor, 

3 ;  Portland, 2; Eastport, 1. 
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Amt. 

a. 24 

a . m  
3.209 
2.15 
2.00 

1.40 
2 . d  
2.01 

3.13 
5.97 
5-05 
4.60 

3.47 

1 .2o 

........ 

........ ........ 
1.18 
1.00 
2.67 
3 4  

3.10 
2.05 

2.35 
3.00 
2 . q  
a .a0 

2% 

2.27 

........ 
2.27 
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"29 ........ ........ 
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Amount. 
--- 

............... 
9,917 ............... 

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

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

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

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

............... ............... 
16.11 

10.30 

7.07 
6.41 
6;~) 

............... 
i:2 

............... ............... ............... ............... ............... ............... .............. j ............... ............... ............... .......... ".. ............... 
7 . 9  

7 . 9  
16.36 ............... 
10.60 
8.60 
7.77 

NARGH, 1887. 

2.01  

2.m 

2.06 

5.50 
2.40 
1 . 1 2  
3.50 
2.04 

_ _ _ ~  - ~ 

iNaryland.-Fall~ton and New Midway, 4 ; Baltimore, 3 
Woodstock, 2. 

Ma88ach~setis.-Deerfield, 12 ; Blue Hill Observatory, Nortl 
Tcuro, Taunton, Somerset, and Westborough, trace. 

Miohigan.-Zscanaba and Mackinaw City, 14 ; Alpena, 7 
Marquette, 5; Lansing, 1.5; Grand Haven, 1; Port Huron 
0.6. 

Minneeota.-Saint Vincent, 2.2; Duluth, 2 ; Saint Paul 
trace. 

Mis8ouri.-Centrerille, trace. 
Montuna.-Poplar River, trace. 
~ebraska.-~rownvil~e, trace. 
New Hamp8hire.-Mount Washington, 20 ; Manchester, 14 

--I' 

IlMaoaaclurcllr-C'd .............. ..... I Wllliamstown 5, 6 

w m  riains.. .... 17 ................ i Do ............... ax, 22 
Do ............... 17,  23 

............... Ohio. ............... Jacksonborough.. 4 ,  5 ............... Jeffersou ............ 5, 6 ............... Loverhg ............. 5, 6 

New Bedford ...... IO, 11 ............... 1 xes York. 

7.55 1) Cooperstown ...... 5,6 

li Oleoon. 

N B S ~ U B ,  tr&e. 
New Jersey.-Clayton and Atlantic Cit.y, 3; Lakewood ant 

Moorestown, 1.6; Beverly, 1.2; Dover and South Orange 
trace. 

New York.-North Volney 30 (in the woods); Cooperstown 
20; Palermo, 12; Albany, 9;  Menands, 6;  Oswego, 0.6 
Ithaca and Le Roy, trace. 

North Carolina.-Reidsviile, 3. 
Ohio.-Portsmouth, 4; Yellow Springs, 0.8; Elyria, trace 
Penn8yZvunia.-Dyberry, 24; Blooming Grove, 6 ; Falls 

ington, 1.6; West Chester, 1 ; Philadelphia, 0.3; Grampiar 
Hills, Phillipsburg, Quakertown, and Erie, trace. 

Vermont.-Charlotte, 60 to 120; Strafford, 48 ; Newporb 
40; Northfield, 36 ; Brattleborough, 24.5; Poultney, 20 ; Bur 
lington? 8. 

Virgznia.-Lynchburg, 7 ; Dale Enterprise, 4.5 ; Varietj 
Mills, 3.2'; Rappahannock, 2.1 ; Ohincotengue, 1.6; Marion, 1 

Weat Virginia.-Middlebrook, 6 ; Helvetia, 1. 
Wiscon8in.-Wausau, 8; Franklin, 4;  Madison, 3; Fond 

du Lac and Nilwaukee, 2; Embarrag, 0.8; La Crosse, trace. 
HAIL. 

dnttoon .............. 
:harIeston ........... 
;unimor .. ............ 
'nlestlnc ............. 
Tandnlla ............. 
!entralln ............ 
riahtown ............ 
dascoutah ......... 
dbion ................. 
kdrfleld .............. 
p h v l e w  ............ 
liree Mile 
ordan's Grove.. 

Indiana. 
uqman .............. 
lutlervtlle .......... 

Iotca. 
ledar Rsplds ........ 

Xenlwcky. 
larper's Ferry ..... 

Maine. 
lardiner .............. 
Do ................. 

lrono. ................ 
lar Harbor ......... 

Afaaaaehurr(lr. 
Landolpli 

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

Little Rock, Ark.: on the 10th a violent wind and hail storm 
visited Bradley county in this state. The storm was very de- 
stmctire, blowing down a number of houses and barns and in- 
juring several persons. Large tracts of timber were destroyed. 

Cairo, 111.: high westerly wind, with light rain a t  intervals, 
prevailed on the 27th; maximum velocity of the wind, thirty- 
two miles per hour. A thunder-storm, accompanied by heavy 
hail, occurred during the afternoon. The hail-stones were the 
Bize of marbles, and remained on the ground nnmelted about 
an hour. The high wind and hail were very destructire to fruit 
trees in this  vicinity, nearly stripping them of blossoms. The 
hail storm was fievere a t  Paducah, Ky., the stones being a8 
large as walnuts. 

Lynchburg, Va.: a heavy thunder-storm, with hail and snow, 
occurred i n  Tazewell county on the 31st. 

Hail is also reported to have occurred, AS followR : 
Arkan8acl.-Little Rock, 27th. 
California.-Nicol aus, 3d. 
Colorado.-Montrose, 26th. 
Florida.-Limona, 17th. 
Georgia-Milledgeville, 28th. 
Idaho.-Caeur d'alene, 20th. 
Illinois.-Sonth Evanston, 6th, 27th ; Cairo, 20th, 2184 27th ; 

Jacksonville and Pekin, 27th. 
Indiana. -Indianapolis, 6 tb . 
Kansas.-El Dorado aud Leavenworth, 8th ; Independence, 

8tb, 26th; Fort Riley and Wakefield, 26th. 
Kqntucky.-Harper's Ferry, 6th, 27th ; Frankfort, 27th. 
Maine.-Cornish, 28th. 
Maryland.-New Midway, 3d. 
dlas8uchu8et2s.-Amherst, 6th, 27th ; Somerset and Westbor- 

Miseouri.-Sai n t Louis, 27th. 
Nebraska.-Brownville, 8th ; Tecumseh, 26th. 
New Jergey.--Dover, 2d, 6th ; Clayton, 3d ; MoorestOwn, 3d, 

ough, 19th. 
Hi88i88ippi.- Vicksburg, 27th. 

22d; Atlantic City, 28th. 

5 
5 
6 

s, 6 
5 ,6  

5 

5, 2 
5, 6 
5, 6 
5, 6 

5 
5 

5 , 6  
5 ,  6 

26, q 

27 

6 

28, 29 
18, ag 

10 

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

New York.-Brooklyn, 3d ; Fnctoryville, 22d, 27th j Setauket, 

North Curo2ina.-Reidsville, 26th, 31st. 
Ohio.-Garrettsville, 6th ; Elyria, 12th ; NapQleon, 27th. 
Pennsy1vunia.-Wellsborough, 6th; Dyberry, 6th, 28th ; 

* 

South Carolina.-Spartanbnrg, 4th ; Stateburg, 28th. 
ITennescree.-Milan, 2lst; Nashville and Memphis, 27th. 
Texm.-Austin, 8th. 
Vir~inia.-Chincoteague, 6th ; Lynchburg and Rappahan- 

Washington Territory.-Neah Bay, 13th ; Spokane Falls, 

Sleet fell in the various states and territories during the 
month aa follows : Lead Hill, Ark., 21st. New London, Conn., 
6th. Fort Sully, Dak., 7th. Cape Henlopen, Del., 4th. Wash- 
ington City, 4th,5th, 8th. Mattoon, Ill., 2d; Sprin&field, Ill., 
5th, 2Gth, 27th; Rockford, Ill., 6th. Butlerville and Fort 
Wayne, Ind., 6th. Cresco, Iowa, 20th; Keokuk, Iowa, 27th; 
Fort Madison, Iowa, 31st. Eustport, Me. 22d, 28th. Balti- 
more, Md., 3d, 6th. Marquette, Jlich., 8th; Mackinaw City, 
Mich,, 9th. Saint Paul, Minn., 30th. Saint Louis, Mo., 4th, 
21st, 26th, 27th. Poplar River, Mont., 7th. Eay  Springs, 
Nebr., 22d. Dover, N. J., 10th ; Beverly, N. J.. 28th. Oswego 
and West Point, N. Y., 6th; Palermo, N. Y., 6th, 27th, 28th; 
Albany, N. Y., 6th, 28th; Fort Columbus N. P., 22d; Platts- 
burg Barracks and Le Roy, N. Y., 27th. kaleigh, N. C., 28th; 
Batteras, N. C., 29th ; Charlotte and Statesville, N. O., 31st. 
Cincinnati, Cleveland, Napoleon, and Yellow Springs, Ohio, 
5th; Wauseon, Ohio, Sth, l l t h ,  12th, 21st, 27th; Columbus, 
Dhio, 6th, 14th; Garrettsville, Ohio, 5th, 27th. Philadelphia, 
Pa., 3d; Pittsburg, Pa., 6th; Dyberry, Pa., 28th. Snowville, 
Va., 4th, 8th. Tatoosh Island, Wash., 18th.  Parkersburg, 
W. Va., 4th, 5th, 19th, 20th. Milwaukee and Embnrras, Wis., 
Sth, 24th; Fond dn Lac, Wis., 9th. Camp Sheridan, Wyo., 
19th, 26th, 30th. 

22d, 28th ; Madison BarrackR, 28th. 

Bethlehem and Grampian Hills, 28th. 

nock, 9th. 

29th. 
SLEE-T. 

Table of excessive and greatest monthly precipitation for dfarch, 1887. 

)I StatJon. - 
Date. I 1 Date. 1 Amt. 1 Amount. ( 1  

- -  
4.51 6.56 /I Astorfa .............. 
1.54 ............... ( 1  Mount Angel ..... 4 . ~ 0 1  6.00 D o  .........._. 

............. 
1.10 ..... .. ........ Portlknd .......... 
3.25 .............. 
2.25 ............... .... 
4.50 .............. 
3.10 .............. 

4.10 ............... Bandon ............. 

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

............... .............. ............... 4.02 
a.co 
3.50 ............... .......... 

.......... 
a.cm ............... ..... 

............... .............. .............. ........... ........ ........ ...... 
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DROUGHT. 

New Ulm, Tex. : the total precipitation for January, Febru- 
ary, and March, 1887, 4.36 inches, is 9.39 inches below the 
average of the same mouths during the past fifteen years. The 
total precipitation of the present mouth, 1.27 inches, i s  t he  
least that has fallen in any March during that time. The vol- 
untary observer a t  Corsicans itud other places in the eastern 
Part of Texas state that a protracted drought has prevailed 
81nc8 December, 1886. 

Ban Antonio, Tex.: on the 31st the observer a t  this place 
reDorts,.concerning the drought in Texas, as follows : 

The drought in this section continues, little rain having fallen since the first 
which occurred November 18th ; cattle and horses are dying in large num- 

bers, chiefly from want of water. Market reports indicate that the number of 
hides, or hides from cattle that have died on the ranee, handled this 

year has been unprecedentedly. large. Several cattle owners in Atascosa and 
F n O  counties are shipping their herds to the Indian Territory for pasturage. 
The agricultural outlook for this section is decidedly gloomy. Corn is coming 
UP Slowly, but if rain does not fall soon it will not make a stand, while oats, 

and all small grain are regarded as complete failures. 

Fort Grant, Ariz.: the observer a t  this place reports the 
total rainfall of the month to be a few drops on the 22d. The 
soil at the end of the month was exceptionally dry for the 
~ ( N - ~ O U  and rain mas needed badly. This section of the terri- 
tory depends, from spring until early autumn, for its supply of 
wahr on the melted snow from the Graham Mountains, about 
five miles northeast of station. These mouutains are usually 

Fwl. 
a !Several Narrow ........ None ............ Several houses ........ 810,ooo J. 0. Knapp, Llmoua, Fln.; "NewYork 

World ' March 19 1887. 

ham, Tophi's Qrove, W. Va. 
None..l None.. 1,720 ..................... Court house and .................... N. A. Diho ld ,  Rock'Caatle: P. B. Van- 

resldonces. 

he ldos  luany un- 
roofed ; fences de- 
molished. 

None, None.. ..................... None ............ ~ohouaesandbarns .................... A. Y. McDonnell, Burton, W. Va. 

None..I Noue, ..................... None ............ Severnl ....................................... Kea1 Whlte IIocklngport Ohlo. 

None.,! None.. Narrow ............................. rohouaesanroofed, ..................... F. D. Hay, Polut Plensant, W. Ya. 

Nono..iSovoral Narrow ............................. H o u n e s  unroofed ..................... F. M. Swarm, Tyler Creek, \V. Va. 

None.. Nono.. ..................... None ............ Several ................. . . . . . . . . . . . . . . . . . . . . . .  l i lrsm IVIl~ox, Yintou, Oho. 

I foucoe destroyed, 
nnd tlmber blown 
down. 

and trees wo8- I 

covered with snow a t  this 8eason of the p a r .  TQe absence of 
unmelted snow in this range'duriug the present month indi- 
cates a severe drought for the coming summer, which will 
greatly damage the extensive cattle iuterests of this vicinity. - 

kansas and the Indian Territory, regetation of all kinds mas 
suffering from lack of raiu. Farmers stated tliat the ground 
was too hard to plow, and that crops already planted would be 
a failure uuless rain fell shortly. The Arkansas River was 
very low and the cotton and lumber industries of this town 
were a t  a standstill, awaiting a rise in the river. Navilgation 
was practically closed a t  all river ports above this place. The 
Canadian River in  the Indian Territory, a tributary of the 
Arkansas, was lower than it has ever been before withiu the 
memory of the oldest settlers. 

Wellington, Eans.: the voluntary observer a t  this place 
states that the mouth has been exceedingly dry, the total pre- 
cipitation being only 0.22 inch. The growth of regetation of 
all kiuds WAS greatly delayed by want of moisture. At  Salina 
the total fall of the moiith was only 0.01 inch, and crops were 
beginning to feel the effects of the drought. 

K0y West, Pla.: on the 12th, during a thunder-storm, 1.36 
inches of rain fell; this rain ended a drought that had pre- 
vailed for several months and relieved the people of many in- 
conveniencies and discomforts. I t  mas the only heavy rainfall 
since October 26, 1586, and the majority of the cisterns of the 
town had become dry. 

Fort Smith, Ark.: at  the end of the month tliroughout Ar- . 

Tampa, F I ~  ................................ 
ToPh's Qrovo and Rlpley, W.Ya. 

WINDS. 

17 

14 

. Report of tornadoes for the month of March, 1887, by Lieut. John P. Fidey,  Signal Corps, U. S. Aimy, Assistant. 

Rwklngport ohlob .................. 
VInton O M ~  ........................ i .... 
Point x h a a a ,  w. ~a ............... 

Placo. 

24 
24 
aq 

I i  
I- 

Tyler Creek, W. VL ... : ............... 
%ley, W. v a  ........................... 
Lincoln, Ohio ............................. 
aurrayaville, W. ~ a .  c ............... 
Elergreon, oiiio ........................ 

BonuY'a Polnt, W. Va.d  ............ 

'24 

a4 

24 

24 

aq 

a4 

........... tretdd. 

other bulldlnge. 
........." ........... Narrow ........ Nono ............ Court liouso , and  a,& Jeckaon County '' IIorald," W. Ye. 

Point Tex ........................ 
B1gbYVllle 'Teun e ..................... 
Burtow a t  nea;lorley, Qa.f ... 
------- I 

26 
27 
31 

- d 
E a f 

F -- 
I 

lg87, are shown on chart ii by the arrows flying with the mind; 
are also given in tho table of miscellaneous data. The 

general movement of the air Over the eastern half of the 

5 p. lu ...... ' no. 
4.30 p. m.!,ne. 

6.30 p. m .! ne. 

the northwest; along the coast of Washington Territory and 
Oregon, from the south or southwest; In  other parts of the 
country the mind-direotion mas rariable. 

4 p . m  ...... no. 
5 p. m ....... no. 
5 p. in ....... ne. 

5p.m ...... ne. 
6 p . m  ..... I ne. 

4 t o 8 p , m .  ne. I 

I I  to 15 bu l ld lnp  ........... L .......I J. H. Morrle, Evergreen, Ohio. 

i dertroyod, IV I t h 
damane to other 

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

........... None.. None- 

Funnel None.. None.. 
................................. ! 

I ............ .................... pro e h y .  
Narrow "...... None I Bi~1l~ln&uaunroofed 

aud othordamage. 
Nar roa  "., Very destructivo 

go None Vary destriiotlve 
600 to p o  None i Conalderable dam- 

age tohousoe, tlm- 
ber, snd fences. 

......................... .......................... ............ .......................... ...... ..... ..................... i 
Thomas J. Orr, Roney'a Polnt, W. Va. 

J B Pondroni Pilot Polnt Ter. 
0: F: Wllllnms( A 8 h ~ 0 o d  &an. 
W. 11. H. Ste&art, BsrtAw; James A. 

Thlgpen Wadley; B. 8.  Carswell, 
lorley,'Ga. 

a A large and very dark cloud covedng the nw. horleon and movlng rapldly from nw. to 80. aud then e .  Storms of tlrle character very uncommon In this locality. 

aTho funnel-shaped cloud nppeered in the w., liavlng R llgit color at tho lower eud and very dark above. There was n heavy roaring noise on the approach of the storm. 
d A  copper-colored cloud WB(I meen t o  approach from tho nw., precedod by Ilght, feathory clouds. 
sTwO very dark clouds one fronl s~ atid tho other from the w., rolled and tumbled in  wlid commotloo, aoconipanled by loud noise, and then moved to the e. 
f o h d  Rrst formed twin ty  mllos sw: of Bartow. 

large quaut l ty  of water in'tho Ohlo Rlvor w a ~  llfted b the Come of the wlnd and curried noma two hundred and Rfty yards. 
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2d; 60, sw., 3d; 60, 
w., 19th; 56, nw., 

25th; 52, nw., 27th; 

- __ ._ ._ - 
HIGH WINDS. 

[ In  miles per hour.] 
Wind-velocities of fifty or more miles per 

t h e  maximum velocities for the month, which 

Mount Washington, N. 
3d; 80, nm., 4th; 68, nw. 
w., 9th; 66, n., 11th; 68, e., 
80, e. 22d; 88, w., 23d; 80, nw., 
nw., 27th; 80, sw., 28th; 52, se., 

. table of miscellaneous data: 

nw., 12t,h; 66, nw., 

nw., 31st. 

Bhreveport La ............................ 
Fort Smith, Ark ........................... 
Llttle Rock, Ark ........................... 
Leavenworth, Kans ....................... 
saint Pnul,%iun .......................... 
Lo Crosre, W1n.a ........................... 
Dubuque, Iowa .............................. 

Arkatds Ricer: 

Miuouri River : 
Omahr, Nebr ................................. 

Mi.wiedi i R i r e r :  

INLAND NAVIGATION. 

29.9 
22.0 
23.0 

18.0 
20.0 

14.5 
24.0 
16.0 

STATE O F  WATER IN RIVERS AND HARBORS. 
I n  the following table are shown the danger-points at thl 

vaxioua river stations; t h e  highest and lowe8t depths fo 
March, 1887, with the- dates of occurrence, and the monthl: 
ranges : 

Hetghta of rivers above low-water mark, March, 1887. 
[Ezprured i n f e d  and hen(hr.1 

1880 ....................... 
1881 ....................... 
1882 ...................... 
1883 ...................... 
1% ....................... 
ad ....................... 188 ....................... 

d Stations. 

April 13 
May 4 
April I 

.April 24 
April g 

April 23 
mny 5. 

! Vlcksbo&, Miss ........................... ......... Memphis Tenn .............................. 
New Orleans, La ........................... I 

Highest wuter. 

Date. 

~. 

Eielghl 
- 

18.4 

10.4 

17.9 
18.2 

7.9 
6.3 
9.0 
8.4 

10.4 

48.6 
36.4 
44.7 
14.7 

13.1 

5.6 

20.0 

54.6 
32.0 

44.2 

11.8 
27.3 

18.2 

17.0 

7.0 
20.5 

14.1 

Lowest water. 

Date. 

?cord for 21 days. 

- 
Seighi 
- 

14.7 

1.7 
3 .' 
9.1 
6.6 

6.9 
4. 

4 .7  
4.3 

13.0 
22.1 

42.1 

5.2 

a . 6  

12.9 

3 .0  
12.9 
6.4 

6.4 

2.4 
5.2 

7.3 

14.9 

15.5 

3.0 

2.1 

- 

- 
R 

- m  
2 6  

2 2  
8 - 

3. 

3. 
7 .  

8.' 
I1 .( 

1.1 
1.1 
3.: 

7.' 
26. I 

2.c 
1.1 

IO. 
41.: 

2:: 
12.i 

2g.t 

37.1 

9.4 
22.1 

10.5 

2.1 

4.5 
5.c 

11.1 - 
Mississippi River.-Dubuque, Iowa : on the 10th the ice in 

the river moved about two hundred feet; on the 12th it began 
breaking up and moving out rapidly; on this  date the transfer 
steamer 6' Campbell " made her first regular trip and naviga- 
tion was considered opened. From the 12th to the 16th large 
quantities of ice passed down. 

Davenport, Iowa: on the 7th the ice in .the river opposite 
the city moved in a mass about one hundred feet, on the 8th 
about two hundred feet; it began breaking up rapidly on the 
9th and 10th and moved down the river slowly. From the 
11th to the U t h ,  inclusive, large quantities of ice passed down. 
The first boat of the season, the steamer L 6  Wes Rmbo," ar- 
rived on the 14th. 

. 

the Missouri Pacific Railroad trains were shut out from their 
transfer landing at  Bird's Point Mo., the tracks beiag covered 
with water and heavs driftwood. 

Memphis, Tenn. : the river remained high throughout the 
month, reaching its highest stage, 36.4 feet above low-water 
mark, on the l o t h ,  l l t h ,  13th, and 18 th ;  this is 0.4 foot 
higher than any other flood on record at this station. The 
observer state6 that from February 16th until March 26th the 
river was 34.0 feet above the danger-line, but that it did no 
damage in the immediate vicinity of Memphis, except slightly 
interrupting tratIlc and submerging the lower floors of houses. 

Missouri River.-Fort Buford, Dak.: the Missouri River at 
this point remained frozen until the l l t h ,  when the ice below 
the mouth of the Yellowstone began breaking up. At  Rocky 
Point, Mont., the ice gorged and the river rose thirty-five feet 
in twelve hours, flooding the warehouse of tho Benton Trsns- 
portation Company, damaging Rome stores. Above the mouth 
of the Yellowstone the ice did not break up until the 16th, 
when it began running out freely, but the water rose rapidly 
until the Mth, from that date until the end of the month the 
flood subsided slowly and large qnantities of ice passed down. 

Leavenworth Kans.: the water in the river rose steadily 
from the 1st to AOth, on the latter date and the 31st it remained 
itationary at  18.2 feet above low-water mark: On the 1st and 
2d large quantities of ice passed down. During the remaining 
days of the month the river at this point was clear of ice, but 

considerable amount of driftwood was noted. 
At Omaha and Brownville, Xebr., Yankton and Fort Ran- 

lall, Dak., the ice in the river broke up and commenced float- 
ing down on the  12th. On the 22d the river overflowed its 
banks at Fort Randall and flooded the bottom lands. 

Lake iM,ichigan.-Milwaukee, Wiu.: the heavy northerly gales 
if the month drove the ice in the lake southward, and large 
Eelds of i t  still remained in the southern end of the lake a t  the 
:lose of the month. Several vessels left this port OII the 30th 
or Chicago, but were obliged to return, being unable to force 
b passage through the heavy ice off Rscine Point. 

Grand Haven, Mich.: the schooner L L  Jennie Mullen," from 
Ihicago, arrived at  th i s  port on the morning of the 10th; this 
vas the first sailing vessel to arrive this season. On the above 
late the lake was nearly elear of ice, and craft of' all kiuds 
vere getting ready to leave port a t  an early date. 

Escanaba, Mich.: at the end of the month Little Bay de 
goquet and adjacent waters were still covered with three 
eet of hard ice. The following, from the records of the Signal 
Ifflce, shows the dates of opening and closing of navigation a t  
his port for the fifteen years from 1872 to 1886: 

Yearn. I Opened. j Closed. jl Yearn. 1 Opened. 1 Closed. 
-. - I-, ~ 

373 ........................ 
374 Cairo, Ill. : the water in the river at this point reached its 375 ........................ 

. subsided slowly, being 23.1 feet above on the 31st. On the 7th 

the season, arrived on the 18th. ........................ 
highest stage on the 9th and loth, when it  was 48.6 feet above 
the low-water mark; from the 10th until the end of the month it ........................ ................. 

Nov. ag 
Dec. 5 
Deo. I: 
Dec. 8 
Dec. 9 
Dnc. 1 
Dec. 6 



- 
Lake Brie.-cleveland, Ohio : the schooner (' C. Huchinson 7' 

left this port for the Islands on the 14th j she obtained her 
Cargo and returned, reaching here on t h e  20tt1, after having 
been fast in the ice off this place for several days. On the 
28th the steamer 6 '  City of Cleveland 7 7  arrived from Detroit. 

Lake Superior.-Duluth, Minn. : t h e  lake at this point re- 
mained frozen solid throughout the month. 

Detroit Ri.aer.-Detroit, Mich.: the ice in the river moved 
out on the 2d, doing no damage; on the 3d the river was clear. 

Hudson River.-Newburg, N. Y.: narigation on the river, 
betweeu here and New York City, was reopened on the 11th. 
The steamer ' 6  Newburg," of the HomBr Ramsdell Transporta- 
>on Line, left this place a t  1 a. m. and reached New York City 
In four hours. On the above date the river above Newburg 
was still covered with ice. 

P L O  ODs. 
Bismarck, Dak.: on the 16th the ice in  the Missouri River 

at thiR point broke up and began moving down, but soon formed 
a gorge at a point taboiit half a mile below the town,  and at 3 
Pa m. the water had risen six feet. On the same day a gorge 
formed at  Washburn, a town forty miles north of Bismarck. 
During the 17th the greater part of the ice in the Missouri 
%er above the mouth of the Yellowstone began moving, but 

the afternoon of the same day i t  gorged twenty-five miles 
below Fort Buford and flooded many miles of country. During 
the night of the 17-18th the gorge at Washburn gave way ; in 
the morning the water began rising rapidly at Bismarck. 
&though the ice at this point m a  nearly solid from bank to bank, 
Yet the flow of rapidly rising water broke i t  into large pieces, 

ATMOSPHERIC ELECTRICITY. 

some an acre in extent, forming a gorge at Siblej Island, five 
miles below the town. The water rose rapidly, overflowing the 
river banks, and on the afternoon of the 18th the river, which 
is usually a t  th i s  point about three-fourths of a mile wide, had 
increased to five miles. A number of small buildings were 
carried away, and the telegraph line between Bismarck and 
Fort Lincoln was completelj. demolished. About 6,000 acres 
of meadow land south of Bismarck were covered to a great 
depth with water and ice flowing at the rate of about six miles 
per hour. The water continued rising until the 22d; from the 
23d until the 26th it fell slowly, on the latter date the gorge 
at  Sibley Island broke and the water receded rapidly. The 
river attained a greater depth during this flood than it did 
duriug the spring flood of 1881, causing great suffering and loss 
of property to settlers along its banks for miles above the gorge. 

Sioux Citj, Woodbury Co., Iowa: t h e  Missouri River rose 
rapidly at  this point on the 26th, and during the afternoon 
attained a height but little lower than that of the high water 
of 1881, At points on the river above this town large areaa of 
bottom lands were orerflowed, and considerable damage done. 

Yankton, Dak : the llissouri ltiver at this point reached its 
greatest height on the 26th, and the water backing into the 
James River did considerable damage to roads and railways. 
The track of the Milwaukee Railroad at Burbank, on the Sioux 
City and Dakota branch, was badly waahed and t raac  was de- 
layed for several days. After the 26th the water subsided slowly. 

Saint Joseph,Buchanan Co., Mo.: the Missouri ltiver at this 
placed overflowed its banks on the 28th and flooded abont a 
square mile of the lowlands on the Kansas side. 

I 

AURORAS. 
The auroral light was reported from very few stations during 

March, 1887. That which appeared on the night of the 20th- 
218t was the most extensively observed j i t  was visible a t  but 
one station in New England, Mount Wahington, N. H., and 
one in the upper lake region, Escanaba, Mich., although gen- 
erally clear weather prevailed in these districts; it was also 
reported from Saint Vincent, Minn., and two stations in east- ern Dakota. The sky over the lower lakes and Ohio and Mis- 
SlSSippi valleys was obscured by clouds. This aurora, as it 
&?Peared at  Saint Vincent, was of a faint white color, and very 

; toward midnight i t  increwed in brilliancy, but shortly 
after began to fade, and disappeared at 1.30 a. m. 

a n  auroral light of moderate brilliancy was reported from 
nearly all stations in northern Michigan and one in northeast- 
ern Montana on the night of the  19-20th. This display prob- 
ably extended from the Lake region to eastern Montana, but 
Was obscured over the intervening region by the clouds which 
covered the sky. The light waa most brilliant a t  Marquette, 
Mh., where i t  appeared in the form of a bright white arch, 

to 215O, aud to an altitude of 4 5 O .  

&vera1 streamers were visible a t  10.30 p. m. j the display dis- 
appeared shortly after 11 p. m. 

On the night,of the lst-2d nn aurora waa visible a t  Tatoosh 
laland, Wash., but waa reported from no other station, although 

weather prevailed over all portions of the oountry, except 
Montana, northern Dakota, and parts of the lower lake region 
and New England. It consisted of a pale white light, extending 

40° north to 650 south of the magnetic meridian, and to 
altitude of 80. At 12.20 a. m. streamers of a bright Sellow 

color shot up to 811 altitude of 36O; they increased in number 
and.brightness until 12.60 a. m. when the display began to 
dlmlnish in inteusity and had faded away at  1.36 a. m. 

On the uight of the 23d-24th an aurora was observed at a 
stations in northern New England and one in New pork. 

O1ear weather prevailed over all parts of the country, except the 
lake region, Minnesota, and Dakota. At Burlington, vt*, i t  was quite brilliant, and W&R visible from 10 p. m. Of the 
3 

from aimuth 

23d until 1 a.m of the S4t& Several streamers flashed up in 
the northwest at 12.30 a. m. to a height of 20°. 

The place of observation and condition of the sky during the 
remaining displays are as follows : 

On the 8th a very faint aurora wa8 observed at Pekin., Ill., 
and Des Moines, Iowa ; clear or fair weather prevailed in all 
northern sections of the country, except the upper lakes and 
npper MisRissippi valley. 

On the 13th, a t  Fort Totten, Dak., and Cresco, Iowa; sky 
clear, except in tlie Lake region and middle Atlantic states. 

On the 16t,h, a t  Mackinaw City and Alpena, Mich., and Poplar 
River, Mont.; the sky waa clear of clouds over the region 
lying between these stations. 

On the 21st, a t  North Truro, M a s . ,  and Nmhua, N. H. j clear 
~ 1 '  fair weather prevailed over New England; to the westward 
as far as Wisconsin the sky WRS obscured by clouds. 

On the 24th, at Gardiner, Me., Oswego, N. Y. Marquette 
Mich., and Crete, Webr. ; the sky was  clear in all portions of 
the country, except over the lower lakes and middle Atlantic 
states. 

Thunder-storms occurred in the various states and territories, 

Alabama.-Qreensborough, 6th. 20th ; Montgomery, 7th; 

Arizona.-Presco t t 24th. 
Arknnsae.-Lead Hill, Sth, 19th, 26th, 27th. 
Oo20ra4do.-Pike's Peak, 19th ; Denver, 30th. 
Dzetriot of Uo1umbia.-Washington Oity 27th. 
Florida.-Archer, Sth, 9th, 17th, 20th, 26tbi, 27th, 28th ; Jack- 

ionville, 8th. 9th, 27th; Pensacola, Sth, 16th, l7th, 2 0 4  31st; 
hnford, Sth, 27th, 28th ; Tallahaasee, 8th, 27th, 31st ; Mer- 
itt's Island, 9th, 17th, %th, 27th ; Duke, 9th, 27th ; Key West, 
lath, 13th; 26th ; Cedar Keys, 20th. 

Gmr.gia.-Forsyth, 7th ; Atlanta, 7th, 27th ; Milledgeville, 
Tth, 28th. 31st; Quitman, 8th, 27th, 31st; Savannah, 28th, 
Llst. 

Illinois.-Charleston, 27th. 

THUNDER-STORMS. 

as folloms : 

Mobile, Sth, 20th, 31st. 

I 
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Indianu.-Butlerville and Sunman, 9th j Jeffersonville and 
Vevay, 9th, 27th. 

Indian Z'erritory.-Fort Sill, 8th; Fort Reno, Sth, 26th; 
Fort Gibson, 9th. 

I[owa.-l)es Moines, Cresco, Indepeudence, and Monticello, 
8th ; Cedar Rapids, 8th, 19th. 

Kansas.-Wyandotte, 8th ; Globe and Independence, Sth, 
19th, 26th ; Wellington and Wakefield, Sth, 26th ; Salina, 10th ; 
El Dorado, 19th, 26th ; Fort Riley, Etnporia, and Manhattan, 

%entucky.-Harper's Ferry, Ist, 6th, 7th, 27th ; Midway, 3d, 
4th, 6th, 9th, 27th; Frankfort, 3d, 27th; Louisville, 9th, 27th. 

~ouiAianu.-Shrevel)ort, Gtli, 7th, 29th; Grand Coteau, 7th, 
Sth, loth, 20th, Wth, 31st. 

Maryland.-Ciimberlrtnd: 24th. 
M~sissip~i.-Vicksburg, 7th, 20th, 27th. 
~i8souri.-spring~eld, 26th ; Saint Louis, Cen trerille, and 

Nebraska-Brownville, Sth, 26th. 
New York.-Humphrey, 24th. 
North Carolina.-Raleigh, 'ith, 27th, 28th ; Reidsville, 25th, 

26th; Hatterm and Kittx Hawk, 2184 28th, 316t; Lincolton 
and Statesville, 27th, 28th j Charlotte, Wash Woods, Wilmiug 
ton Weldou, and Lenoir, 28th. 

dhio.-College Hill, Tiffin, and West Milton, 9th j Yellow 
Springs, 9th, 26th ; Cleveland, Sandusky, and Elyria, 24th; 
Oolumbus and Portsmouth, 27th. 

Penny Zvania-Pi t tsborg Gram pi an Hills, Phillips burg and 
Wellsborough, 24th ; M e d d l e ,  25th. 

South Ca~oZina.-Spartanburg, 4th, 27tl1, 28th ; Aiken, 7th ; 
stateburg, 7th, 28th ; Charleston, 28th, 31st. 

Tennessee.-Nashville, 34 4th, Gth ; Memphis, 6th, 27th, 30th ; 
Chattanooga and Milan, 27th. 

Texas.-Palestine, 5th, 6th, 9th, 27th ; Cleburue, 5th, Gth, 
~ 27th; Corsicana, 5th, 26th; Comfort, 6th, 9th, 19th; New Ulm, 

7th, Sth, 9th; Galveston, 7th, 10th; Browusville, Rio Grande 
Oity, and Austin, 8th; Snn Antonio, 9th; Corpus Christi,9th, 
27th. 

. 26th. 

Central College, 27th. 

Utah.-Salt Lake Citj ,  18th. 
Virginia,-Bird's Nest and Variety Mills, 28th. 
Wmhi?aglon Territory.- Wall a Walla, 16th. 
Wisconsin.-La Crosse, 4th ; Madison and Prairie du Chien, 

BARE ELECTRICAL PHENOMENON AT 8EA. 
Capt. C. D. Swart, of the Dutch bark J. P. A*," makes the 

following report of a remarkable phenomenon observed by him 
at 6 p. m. March 19,1887, in N. 37O 39/, W. 57O 00': 

During a severe storm saw n meteor in the shnpe of two balls, one of them 
very black and the other illuminated. The illuminnted ball was oblong, and 
appeared aa if ready to drop on deck amidships. In a moment it bccamo n.q 
dark as night above, but below, on board and surrounding the vessel, every- 
thing appeared like a sea of fire. The bnll fell into the water ver close aloug- 
aide the vessel with a roar, and caused the sea to make tremendYous breakers 
which swept over the vessel. A suffocating atmosphere prevailed, and the 
perspiration ran down every pereon's face on board nnd caused everyone to 
gasp for fresh air. Immediately after this solid lumps of ice fell on deck, and 
everything on deck and in the rigging became iced, notwithstanding that the ther- 
mometer re 'stered 19O Centigrade. The barometer durin this time oscillated 
so BE to m a g  it impossible to obtain a correct reading. 8pon an examination 
of the vessel and ri gin(: no damage WBB noticed, but on that side of the vessel 
where the meteor fell into the water the shi '8 side appeared black and the 
copper plating was found to be blistered. AWer this phenomenon the wind 
increased to hurricane force. 

ELECTROMETER READINGS. 

8th. 

Observations of the electrical potential of the air were made 
during the month of March, 1887, st 9. a. m., 11 a. m., 1 p. m., 
and 3 p. m., daily, at Washington City,'Baltimore, Md., New 
Haven, Conn., Boston, Mass., Ithaca, N. Y., and Colambu8, 
Ohio. At Washington City, in addition to the regular series 
of observations, a set of simultaneous observations were made 
on March 24th at  the Signal Offlce, elevation 46 feet, and at 
the top of the Washington Monument, elevation GOO feet. The 
following table shows, briefly, the results : 

I'olta. 

12.05 p. UI ............... 8a5 
ra.10 p.m ............... 815 
12.15 p. m 8a5 
1a.ao p 111 

12.30 p. In ............... 850 
12.31 p. in .............. 8s 
11.32 11. ui ............... 
1a.33 11. m ............... 825 
1 ~ ~ 1 t . m  ............... Boo 

2: 12.35 p. ni 
12.36 p. 111 ............... 825 
1a.3 p . m  ................ Boo 
Ia3 i lp .m ............... Boo 
11.39 p. m ............... I 875 
Ia4o p. In ............... 850 
1245 p. m ............... 800 
12.9 p. ni ...............I 750 
1a.55 p. m ...._......... 850 
1p.m ................... Boo 

A Y ~ I ~ R ~  d 

I a  m ...................... 

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

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

1.o5p.m ................. i 875 
I 

ierencr 

vo1ta. 1: Volta. 
6601 r .15p .m 8a5 
741 t 20 p. m ............... 875 

850 ............... 925 ............... goo ............... 875 ............... 950 ............... 9% ............... ggo 
2 p. ui ............_.... gag 
a.05 p. m ............... 8 s  
2.10 p. m .  .............. ............... 6 ............... 915 ............... low 

............. iz 

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

.... .......... : 

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

............... goo ............... gag 

............. 950 .......... 3 p. rn" .................. 450 

............... 900 

.......... j, 
I 

r forty-fonr obscrvatlous. 800 volts. 

- 
d 

0 
s 
5 z 

V O l f d .  

- 
......... 

2 
48 
&, 
60 
42 
30 
54 
XI4 
72 
90 
90 
66 

IO8 
90 . Ioa 
I86 
161 
% 

- 
Of the regula; series of observations, the following points 

appear to be noteworthy : Negative values were obtained on 
March 4th, during light snow; on &he 5th, during threatening 
weather; on the 7th, during heavy rain; on the 9th, during 
rain; on the 14th, during cloudy weather; on the 17t11, during 
clear weather; on the 18tl1, during snow ; on the 21st and 2Bd, 
during rain and snow; on the 24th, during light snow; and 
on tho 31st, during heavy mow. 

At Boston, Mass., negative values occurred at  3 p. m. on 
March 16th, preceding light snow by six hours; on the 17th, 
precediug snow by five hours, and during the snow; on tho 
18th, preceding and during rain; on the 19th, a t  11 a. m. and 
3 p. m., light rain beginning at  11.30 a. m. ending at 1.45 p. 
in., beginning again at  3.35 p. m. ending at  5.40 p. m.; on 
the 21st, preceding sleet about flfteen hours; on the 22d, at 3 
p. m., preceding rain one hour, and snow the next morning. 
During the BIIOW the values are positive. On the 24th a nega- 
tive value occurred a t  1 p. m. under a cloudless sky; light 
snow occurred during the early morning of the  25th ; on the 
27th, a t  3 p. m., a negative value is recorded; light rain be- 
gan in the early morning of the 28th and lasted until 12.45 p. 
m,; negative values occur nt 1 p. m. aud 3 p. m.,preceding 
sleet by nine hours. 

At ColumbuR, Ohio, negative values occur on March 21st 
at 1 p. ni. and 3 1). m., during fine rain arid mist, and do no{ 
appear to have any predictive values. Snow on several occa- 
sions was accompanied by positive values, apparently average 
values, not influenced by the occurrence of the snow. 

At  Ithaca, N. Y., negative values occur on March lst, and 
at  11 a. m. and 1 1). m., during threatening weather, bu t  no rain 
or snow followed, and t h e  iudication for the purpose of pre- 
diction WM misleading. Negative values occur on the 3d, not 
followed by precipitation ; at 1 p. m. ou March 6th, light snow 
beginning one hour and three-quarters later; on the 6th at ad 
four observations, light rain and snow, continuing unti\ mid- 
day; on the 8th negative values a t  all four observations dur- 
ing cloudless weather, and not apparently reconcilable with any 
change in the weather. On March loth, a t  all four observa- 
tions, during threatening weather and preceding suow twenty 
hours ; on the 14th negative values are recorded a t  9 a. m., 11 
a. m., and 1 p. m., and a very high positive value at 3 p. m. 
Sleet began early in the morning, ending at  10 a. m., and snow 
bogan at  2 p. m., continuing that day and the next; ou t h e  
16th, a t  11 a. m., a negative value was recorded, and light snow 
began three hours later. Snow on the 17th was accompanied 
by positive values. Snow on the 18th was not preceded by 
negative indications, but wm followed on the 19th by low posi- 
tive and negative values during threatening weather, which, 
it may be noted, continued for some time, but unaccompanied 
by precipitation. Low positive values OB the 2lst precede snow 
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lng with the continuance of the snow. Following the snow 
negative and low positive values; on the 26th negative ralueg 
Precede snow by at  least ten hours ; on the 27th low positive 
values, preceding, and on the 28th negative values during, 
light rain . 

At New Haven, Oonn., light snow ou March 1st was not pre- 
Ceded, accompanied, or followed, by any marked change in the 
Chracter of the electrometer readings, Low positive values 
On the  9th precede rain by nine hours, and large negative 
Values occur on the 10th during the rain, turning to positive 
When the rain ended. Low positive values are recorded on the 
17th, preceding light snow; on the 21at low positive values 
Precede rais by nine hours, and rain and snow on the 22d are 
awOmpanied by negative and positive values. The following 
conditions on this date are noteworthy: suow began at  8.60 a. 
m. and ended a t  10.30 a. m., beginning again at 1 p. m. ; rain 
began at 11.20 a. m., ending sometime in theafternoon, begin- 

22, 3.8, and 94.2 volts. Rain on the 28th is accompanied by 
high negative values, turning to low positive when the rain 
had ended, and increasing in value, although rain began again 
at 6 p. m. 

At Baltimore, Md., whore a continuous record is maintained, 
the most violent disturbance occurred from 6.40 p. m. of the 
21st to 11 a. m. of the 22d, during which, for a considerable 
time, the fluctuations exceeded the limits of the record, 700 
volts on either side of the zero. A disturbance of large ampli- 
tude, but small duration, occurred from 9.30 p. m. of the 
13th to 2.40 a. m. of the 14th. On other dates disturbances 
occurred, particularly on the Bth, from 3 P. m. to 6.30 P. m.; 
on the 7th from 8 a. in. to 11 a. m. ; and on the 9th from 1 p. 
m. to 11 p. m. Chart vi shows, in the first diagram, the ob- 
servations made simultaneously at the Monument and the Sig- 
Oilice, and on the other diagrams the observations for the 
month at  Boston, Mass., and at  Ithaca, N. Y. 

~- ~ 

OPTICAL PHENOMENA. 

HALOS. 
b l a r  and lunar halos were observed on the 3d and 4th at 

the majority of stations in Iowa, Illinois, Indiana., southern 
Wisconsin and Michigan, Ohio, New Pork, and Massachusetts, 
Preceding aud accompanying in these states the highest 
Pressure of the month, and followed in the Lake region and 
New England on the 4th and 6th by a severe cold wave. Dur- 

the presence of these halos cirrus and cirro-cumulus clouds, 
with light haze, prevailed. 

On the 6th lunar, and on the morning of the 7th solar, halos 
Were observed at  a number of stations in the Lake region and 
Ohio Valley; they were follorred by a steady rise in pressure, 
the mercury at  different stations within these districts rising 
b o  to four-tenths of an inch during the succeeding twenty- 
four hours. 
. The storm of the 24th waa preceded in New England, the 

middle Atlantic states, and lower lake region by cirro-stratus 
and cirro-cumulus clouds, with solar halos, which mere reported 
from a number of stations. During the 25th cmd 26th this low 

was succeeded orer the northeastern quarter of the United 
Btates by rapidly rising pressure, and from the 27th to 29th 

a general cold wave, which extended over the greater part 
Of the country. The area of high pressure was accompanied 
on the 26th and 26th by solar halo8 which were reported on 

25th from a number of stations in the Ohio and upper 
Mlsdssippi valleys, and on the 26th, with haze, from sta- 

tions in the lower lake region, Ohio valley, and south Atlantic 
states. 

Lunar halos mere reported from a large namber of stations 
in the lower lake region and the upper Mississippi valley on 
the 30th and 31st; those of the 30th were followed by rising 
pressure. 

The phases of the moon (Washington mean time) during 
March, as given in “The American Ephemeris and Nau- 
tical Almanac” for 1887, are as follows: New moon, 23d, 23 
h. 1.6 m.; first quarter, 2d, 7 h. 69.6 m., and 31st, 20 h. 44.6 
m.; full moon, 9th, 3h. 26.7 m.; lrtst quarter, 16th, 20 h. 33.9 
m.; perigee, 9th, 7.0 h.; apogee, 23d, 1.7 h. 

Fort Maginnis, Mont.: from 10 a. m. until noon of the 4th 8 
very distinct mirage waa visible toward t h e  southwest, bring- 
ing into view the valley of the Yellowstone River whioh is 
over sixty miles distant. With the aid of a field g h ~ s ,  hills 
and canons, covered with undergrowth, mere plaiuly seen. 

MIRAGE. 

Mire,ges were also observed at the following places : 
Arizo~ta,.-Willcox, 27th, 28th, 29th. 
Dakota.-Parkston, l o t h ,  l l t ,h,  24th, 31st ; Webster, let, 

Kmas.-Salina, lst, 2d, 4th, 7th, 8th, 9th, 16th, 30th; 

Nebraska.-Fairbury and Marqnetfe, 1st. 
North Carolina.-Reidsville, 14th, 17th. 

16$h, 17th, 18th. 

Wake5eld, 23d. 

- - -_____ --- 

MISCELLANEOUS PHENOMENA. 

FOREST AND PRAIRIE FIRES. 
poreat and prairie fires occurred at  the following places: 
Port Reno, Ind. T., prairie fires, lst ,  2d, 16th, 17th ; Duke, 

pla., forest fires, lst, 24th; Yankton, Dak., prairie fires, Oth, 
lo th ,  l l th ,  16th, 16th, 17th; Wytheville, Va., drea on the 

12th, 14th; Hay Springs, Nebr., prairie fires, 13th 
to 16th ; North Platto, Sebr., prairie fires, 14th, 15th, 19th t o  
2Pth, 29th; &oher, Fla., forest 5res,l0th to 19th, 22d; Pike’s 
Peak, Colo., prairie fires toward the southeast, 22d, 23d, 24th ; 
Fort Meade, Dak., timber fire in the southeast, 23d; Fort El- 

Tex., prairie fires, 24th, 26th, 29th ; Ninnescah, Kans., 
Prairie fires, 26th to 28th ; Fort Sill, Ind. T., prairie fires, 27th ; 
A1va, Fla., forest fires, 31st. 

Buron, Dak.: a t  10.40 p. m. of the 12th a brilliant meteor 
seen moving from a point about 20° above the southern 

It moved slowly, and parallel to the horizon, disap- 
pearing at  a point south of west, and leaving a line of bluish 

METEORS. 

lighb, with numerous brilliant sparks. The observer states 
that the meteor was visible about one minute. 

Escanaba, Mich.: at 10.05 p. m., of the 14th a brilliant me- 
teor maa seen startiug from a point near the zenith and moving 
northwesterly about 46O, when it disappeared. 

Meteors were also reported to have been obsernd at  the 
various stations, as follows : Fort Thomlts, Axiz, 13th ; Keeler, 
Cal., 23d, 28th; Nicolaus, Cal., 26th; Parkston, Dak;, 12th; 
Quitman, Qa., 14th; Pekin, Ill., 26th; Vevay, Ind., 26th; 
Clinton, Iowa, 18th ; Monticello, Iowa, 19th ; Cedar Gapids, 
Iowa, 26th; Woodstock, Md., 8th, l l th ,  14th 20th; Escannbs, 
Mich., 14th; Kalamazoo, Mich. 2 2 4  31st; boorhead, Minn., 
13th; Beverly, N. J., lst, 2d- henands, N. Y., 1s t ;  Hiram, 
Ohio, loth, l l t h  ; Mount Angei, Ore on 20th ; Stateburg, S. O., 
24th; Oleburne, Tex., 14th ; Salt Laic bits,  Utah, 18th; Poult- 
ney, Vt., 29th; Rappahannock Va., 1 1 t h  ; Variety Mills, 
Va., 23d; Embarras, Wis., 1 8 t h ;  Delavan, Wis., 24th; Le 
Orosse, Wis., 31st. 
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INDICATIONS. 
The predictions for March, 1887, were made by 2dLieuteuant 

Frank Qreene, Signal Corps, U. S. Army, Assistant ; they Were 
verified by 1st Lieutenant Thomas M. Woodruff, 6th Infantry, 
Acting Signal Olllcer and Assistant. 

The detailed comparison of the tri-daily indications for 
March, 1887 with the telegraphic reports of the twenty-four 
hours for which the indications were prepared, shows the 
general average percentage of verifications to be 74.36. The 
percentages for the different elements are: Weather, 76.69; 
wind, 72.63; temperature, 72.01. By states, etc., the per- 
centnges are: For Maine, 73.80; New Hampshire, 74.36; Ver- 
mont, 76.36 ; Massachusetts, 74.86; Bhode Island, 76.08; Con- 
necticut, 77.93; emtern New York, 77.02; western New York, 
73.01 ; eastern Pennsylvania, 76.73 ; western Penusylvania, 
69.92i New Jersey, 76.27 ; Delaware, 74.70; Maryland, 74.63 ; 
District of Columbia, 72.39 ; Virginia, 74.06; North Carolina, 
78.98; South Carolina, 77.47; Georgia, 77.31: eaatern Florida, 
74.38; western Florida, 76.10; Alabama, 76.69; Mississippi, 
76.73; Louisiana, 76.34; Texas, 74.76; Arkansas, 77.45; Ten-, 

-- 
~ I Q R A T I O N  OF BIRDS. 

Geese flying northward.-Bancroft and Davenport, Iowa, aud 
Genoa, Nebr., 1st ; Corsicana, Tcx., lst,  Sth, 18th ; Charleston, 
Ill., lst, 6th, 8th,  20th; Muscatine, Iowa, aud Ninnescah, 
Eans., 2d; Garrettsville Ohio, 2d, 22d; .Lead Hill, Ark., 3d, 
6th, 14th, 16th, 19th; SiIver Falls, Tex., 3d, 19th; Erie, Pa., 
5th; Port Reno, Ind. T., Bth, 6th, 16th, 17th; Tecumseh, Nebr., 
6th; Parkston, Dak., and Palmyra, N. Y., 7th ; Cedar Rapids, 
Iowa, 7th, 19th; Hiram, Ohio, and Phillipsburg, Pa., 8th; 
Webster, Dak., loth,  l l th ,  12th, 15th, 18th, 23d, 29th, 30th, 31st ; 
Wakefield, Kam., loth, 30th, 31st; Fort Wayne, Ind., l l t h ,  
16th, 23d; Kitty Hawk, N. C., and Saint Vincent, Minn., 
13th ; Fort Meade, Dab., 13th,18th, 20th ; North Truro, Mass., 
13th, 21at, 24th; Somerset, Mass., 14th; Liberty Hill, La., 
16th; North Platte, Nebr., 15th, 16th; Palestiue, Tex., 16th, 
18th, 20th; Hay Springs, Nebr., 16th, 17th; Poplar River, 
Mont., 18th; Fort Sill, Ind. T., 19th; Astoria, Oregon, 22d; 
Bird's Nest, Virginia, 24th, 25th; Frisco, Utah, 30th ; Moor- 
head, Minn., 31st. 

Qeesejlying southwurd.-Fort Bidwell, Cal., 3d, 14th ; Mem- 
' phis, Tenn., 6th; Tatoosh, Island, Wash., 10th. 

Geese ftying ea8tward.-Wauseon, Ohio, 10th. 
Geese j ly ing westward.-Wauseon, Ohio, 21st. 
Duokejlying nort?Lward.-Eitty Hawk, N. C., 6th, 7th, 31st; 

Charleston, Ill., 6th; Duke, Fla., 7th l l t h ;  Oswego, N. Y., 
9th; Bancroft, Iowa, 10th; Tatoosh Isiand, Wash., 13th, 16th, 

CAUTIONARY SJGNALS. 

Of the total number of signals ordered during March, 1887 
i t  was practical to determine the verifications of one hundred 
and seventy-three; of these, one hundred and forty-seven, or 
84.97 per cent., were fully verified both as to direction and ye- 
locity. Number of signals ordered for on-shore winds, two, 
both of which were verifled. Number of signals ordered for 
northeast Finds, nine, all of which were fully verified both as 
to direction and velocity Number of signals ordered for north- 
west winds, seventy; fully verified both as to direction and 
velocity, fifty-two, or 74.29 per cent; verified as to velocity 
only, one, or 1.43 per cent. Number of signals ordered for 
winds without regard to direction, ninety-two ; verified, eighty- 
four, or 91.30 per cent. Number of signals ordered late, i. e., 
after the verifying velocity had begun, six, or 3.47 per cent. 

I n  addition to the above, three hundred and seventy-nine sig- 
nals were ordered at  display stations, the verifications of' which 
i t  wa8 impracticable to determine. 

In twenty-one instances winds were reported which would 
have justified the display ofcautionary signals, but for which no 

._ -- .- 
26th, 27th; Poplar River, Mont., 15th, 16th; Cedar Rapids, 
Iowa, 19th ; Wakefield, Kans., 30th. 
. Cranes-flying nortlmard.-I;lk Falls, Kans., 20th. 

Cranes jlying eastward.-Wauseon, Ohio, 7th, 16th. 

Polar bauds were reported from the followiug stations : 
Prescott, Ariz., 18th; Keeler? Gal., l l t h ,  31st; Montrose, 

Colo., 31st; North Colebrook, Conn., 31st; Jacksonville, Fla., 
16th; Archer, Fla., 31st; Riley, Ill., 3d, 8th; Pekin, Ill., 24th; 
Baliua, Kans., 7th, 8th, 30th; Gardiner, Me., 2 4  4th, 14th; 
Central College, Mo., 16th; Moorestown, N. J., 9th; Wauseon, 
Ohio, l s t ,  3d, 4th, 28th, 31st; Tiffln, Ohio, 26th; Dale Enter- 
prise, Va., 26th; Variety Mills, Va., 30th; Prairie du Chien, 
Wis., 4th, 19th. 

Fort McDowell; Ariz., 24d; Fort Grant, Ariz., 20th, 22d; 
Yuma, Ariz., Slst, 22d; Rio Graude City, Tex., 6th. 

POLAR BANDS. 

SAND STORMS. 

WATER-SPOUT. 
Captain Dakin, of the s. s. iLAustria,7' reportv having ob- 

served one large and several small water-spouts ou March l l t h ,  
in N. 36O 441, W. 71O 301, during terrific hail squalls. 

SUN SPOTS. , 
Mr. H. 1). Gtomey, of North Lewisbnrg, Ohampaigu Co., Ohio, 

reports having observed sun spots on the 22d'and 31st. 

Iowa, 72.77 ; Kansas, 76.71 ; Nebraska, 71.74; Missouri, 72.12; 

There were six oinissions to predict, out of 11,067, or 0.05 
per cent. Ofthe 11,061 predictions that have been made, nine 
hundred and SeventY-eight, O r  8-84 Per cent., are ~33nSidered 
t0 have entirely failed ; five hundred and eighty-two, Or 6.26 
per cent., were one-fourth verified ; 2,144, or 19.38 per cent., 
Were One-half verified ; 1,647, Or 14.89 Per *ut., Were three- 
fourths -=rifled; 5,710, Or 51-62 Per cent., Were fully verified, 
so far aa can be ascertained from the tri-daily reports. 

given for the Pacific coast the Percentage8 of 
indications verified for February, I887 j this data was received 
too late for publication in the REVIEW of that date. The pre- 
dictions were made by 2d Lieutenant J. E. Maxfield, Signal 
Corps, u. 5. Army, Assistant; they were verified by 1st Lieu- 

Assistant* The percentages for the different districts are ' 
Washington Territory* 64*89 ; Oregon, 64*84; northern adi- 
fornia, 74.81 ; southern California, 82.21. 

Colorado, 76.86; eastern Dakota, 63.95. 

Below 

Craig' 4th Acting Officer 

COLD- WAVE SIQNALS. 

Total number of cold-wave signals ordered, the verifications 
I of which were determined, one hundred and thirty-three ; veri- 
fied, one hundred and seven, or 80.46 per cent. Thirty signals 
were ordered, the verifications of which i t  was impracticable to 
determine. 

In addition to the above, in two hundred and eighty-seven in- 
stances, the signals ordered from this olllce were repeated by 
the observers a t  the regular stations to towns in their vicinity. 
The verifications of these it was impracticable to determine. 

LOCAL VERIFICATIONS. 

Tho fdllowiug is from the March, 1887, report of the (6 Minne- 
sota Weather Service , 

Venficationa of weather signnls for Minnesota were 74 per cent. for weather 
and 70 per cent. for temperature ; for eastern Dakota, Wper cent. for weather 
and 81 per cent. for temperature ; for northern Iowa, 76 per cent. for weather 
and 82 per cent. for temperature. 
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’ . The following is from the March, 1887, report of the “Ten- 
neseee Weather Service :,’ 

The percentage of serificatiolls of weather and temperature predictions were: 
f?r Nashville, weather 100 per cent., temperature 87.1 per cent.; for Clerks- 

MONTHLY WEATHER REVmW. 

The following is from the (( Bulletin of the New England 

Verification of weather si nals at New Haven wn.9 92 per cent. for tempera- 
ture, 87 for weather. At #ashus the 1 a. m. predictiolis had a local verifica- 

Meteorological Society ) 7  for March, 1887: 

87 
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STATE WEATHER SERVICES. 

The following is an extract from the March, 1587, report 
Of the “Alabama Weather Service,77 P. H. Mell, jr., of’ the 
AfPicultural and Mecbauical College, Auburn, director : 

The average 
amount of3rrain was 5.36 inches below the normal. Even at those stations 
where records have been kept for a number of years such a small precipitation 
ha not been given in any previous March. Sllght falls of snow were reported 

The temperature was 4O.4 below the normal for March, and colder by 2O.2 
than the avera e for February of this year. Frosts were frequent throughout 
the month, anf considerable damage was done to fruit and earl vegetables. 

The sudden changes in tem erature were very serious drawbacks to market 
gardening, and large losses fave been sustained. 

Summary. 
Mean temperature, 64O.6; highest tem erature, 80O.0, at C 4 ufanla and New- 

ton on the Gth, and at  Livingston on t%e 4th; lowest temperature, 19O, a t  
Gadaden, on the 19th; ran e of temperature, 61’; greatest monthly ran 8 e of 
@mperature, 59O, at Cfads$en; le& monthly range of temperature, 40 , a t  
FaYette; mean daily range, 18’; greatest dail range, 46O, at  Cfadsden, on the 
2d* least daily range of temperature, oo, on t i e  17th, at  Greensborough, and 
at bnion Springs on the 13th. 

Mean de th of rainfall 1.97 inches; inenn daily rainfall, 0.004 inch; great- 
est de th ofmonthly rainfall, 4.07 inches, at  Tuscumbia; least depth of monthly 
minfayl, 0.07 inch, at Troy. 

Average number of days on which rain fell, 4; average number of clolldy 
da 8 6; average number of fair days, 10; average number of‘ clear days, l G .  

k r m e s t  days, 4th, Oth, 13th, and 26th; coldest dny, 29th. 
prevailing direction of Mhd, northwest. 
The following is an extract from the March, 1887, report 

Of the (LArkansm Weather Service,” Mr. Qeorge R. Brown, 
Of Little Rock, director : 

Bail storms were reported from Searcy and Fayetteville on the 26th i Little 
Rock, Palarm, and Monticello the 27th ; and Palarm 30th. Snows, at Eayette- 
hlh Eureka Springs, nnd Conwn the 28th. 

Heavy rains at Conway Gth anzsea rcy  26th. The heaviest rain and most 
general of the month was on the 6th. Reports from nearly all poitions of the 
‘b!9, and the stations at  Cairo, Ill., Memphis, Tenn.., and Shreveport, IJ~., 
show the average for that day to be from one to three inches. 

T W O  cool waves passed over the state, on the 3d and and 13th doing but lit- 
tle damage, and in most plnces not cold enou h for a frost. The cold wave of 
the 27th, 28th, and 29th was more severe aiif did great damage to fruits and 

At Judsonia the temperature wa9 loo below freezing on the 
2gts, an% ice a quarter of an inch thick. 

Frosts were re orted from Russellville 2d, 22d, and 29th ; Palarm, Cairo, 
Ill*, Shreveport, F,a., 22d ; and generally on the 23d 28th, and 29th, with ice 

most places even as far sonth as Helena and Monticello, ., The highest observed temperaturc was 88O.O at Fayetteville University, and 

The ver small precipitation has made the month remarkable. 

Several observers, too meagre, however, to measure. 

I n  the northern portion of the state the fruit is reported as entire i y destroyed. 

ve etables. 

loweet 24O.O at same place. 
. The rainfall throu hout the state has been from one-half to one p d  a half 
’?che8 less than I~SU$. while t.he mean temperature is from one to four degrees 

tho average of March. 
The following extracts are from the March, 1887, cLMonthly 

&view of the Illinois weather service,” C O ~ .  Charles F. 
Mills, of Springfield, director : 

, The month of March was, all things considered, very leasant. There was 
an ahenee of the fierce fitorms of winter, high winds anzheavy drifting snows 
that tend to make it, climaticnlly, the least fnvored of the winter months. The 
m e ~ r o l ~  ical conditions xvere reversed, in that the first art of the month was 
warm an% springlike, while the last few days were marfed by the occurrence 
Of the only severe cold-wave and heavy snowfall (the latter in the southern 
cou?ties only). 

areas of high ressure and seven of low ressure passed over the state 
during the month. 6 f  the former, that of the &h was tho most marked, and 
Of the latter that of the 24t11, neither being remarkable for extremes. The 
Tan e of pressure was peatest  in the northern and least in the southern part 
Of t t e  state. 

Tmpmature.-The temperature waa normal for the month, being skh tb ’  
in the northern and central counties, and slightly above in the southern. 

The highest tempemtures occurred on the 12th in the northern and central 
c’?lnties, and on tho 1st and 2d in the southern coontiee.. 

I 

The lowest temterature occurred on the 28th and 29th throughout the state, 
ran ‘ng from -7 in J o  Daviess county to 24O in Alexarider county. 

&e mean daily range of temperature waa about 2 O  above the March normal 
for the past six years. 

T h e  mean temperature of the month for the state, 37O.6, was exactly the 
March normal for tne aat thirteen years. March, 1877, M-ith a mean temper- 
ature of 3I0.G, being t!e coldest, and March, 1880, with a mean temperature 
of 48O.0, being the warmest on record. The incan temperature of the north- 
ern counties was 8 1 O . 8 ;  of the central, 38O.1, and the southern, 45O.6. 

The lowest monthly menn temperature reported was 23O.6, from Lake Forest, 
Lake Co., and the highest, 47O.9, from Cairo, Alexander Co., making a ran 
nf 24O.5 from the extreme northern to the extreme southeru portion of tc 
state, or a rise of about lo in the mean temperature for every sixteen miles 
traversed going south. 

Precipitation (6~ches).-General precipitation fell on six days, the amount 
deposited being ver light in the northern counties, nearly an inch below the 
normal in the central, and about the avera e in the southern. Excessive rain- 
fall (over four inches) was reported from hfarion and Clay counties on the 6th. 
A heavy snowfall was reported from the same section on the 30th. 

The average precipitation for the state for the month, 2.27, was 0.39 below 
the March normal for the past ten years. March, 1882,4.47, bein the reatest, 
and Narch, 1885, O.Gl, the least monthly recipitation on recorf. T%e aver- 
age for the northern counties, l.W2, was 1.21\elow; for the central counties, 1.70, 
w a s  0.87 below, nnd for the sonthern counties, 4.19, was 1.02 above the March 
normnl for the past ten years. 

The aver3 e snowfall for the state for the mouth was 6.1, exactly the March 
normal for &e past four years: for the northern counties, 6.2; central, 4.5, 
and southern, 7.4. The greatest monthly snowfall re orted was 17.0, from Rich- 
land county ; the least, 1.0, from Pope county. A {envy snowfall a 
12 inches, occurred in the south-central part of the state on th; S%gt% 
the snme section that had the heav rainfall on the 64 th ) ;  the northern 
boundary of this snow storin reachei to the central part of the state. But 
little of this snow remained on the ground on a. m. of April 1st. 

The maxi- 
mum velocity was from forty to fifty miles per hour from the west on the 24th, 
cawed by the rapid movement of an area of low pressure moving northeast- 
ward through the Saint Lawrence Valley. 

That of the 28-29th covered 
the entire section of country east of the Mississippi River. 

The prevailing direction of the wind was from the northwest. 

The cold waves were few und none severe. 

The following is an extract from the March, 1887, L L  Bulletin 
of the Colorado Meteorological Asso~iat ion,~~ Prof. F. R. Loud, 
of Colorado Springs, director : 

The March weather has been remarkably pleasant, being warm, and, to a 
great degree. free from the wind-storms which prevailed in February. The 
rainfall in most ‘sections was also light. At Denver, as will be seen by the 
annexed table, the fire lowest March rainfalls on record including that of the 

!or last Larch is but one-tenth of a degree below the highest which is recorded, 
that of 1879. 
Table of temperature and recipitation at Denver and Colorado Springs for 

A r c h  during sixteen years. 

resent ear) differ hut slightly froui one another, while t 6 e mean temperature 

1872 ................. 
I873 ................. 
1874 ................. 
187‘ ................. 
I876 ................. ;;$ ................. ................ 
1879 ................. 

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

Denver. gzg 

0 h e l m .  0 hichet. 
34.2 0.21 I ......... 0.59 
37.6 0.87 ......_............ 
43.2 0.20 ..................... 
43.8 0.21 0.93 39.6 36.8 I......,.... ....... .... 
ii:; 0.97 38. .. ......... 
33.5 1-36 34.0 1 0.39 
45.9 0.23 43.4 0.19 

I 

The followiug is an extract from the March, 1887, re- 
Prof. H. A. Huston, port of the (( Indiana Weather 

of Purdue University, Lttfnyette, director : 
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Mount Wadhlngton ......... .................... 
Blratford ......................... ......................... 
West MiIfln .................... ....................... 

The mean temperature was about normal over the greater part of the state 
the greatest departure being 3O.9 below at Logansport. The warmest day WBI 
the 2d, and the coldest the 29th. The highest temperature was 78Oat Marengo 
and the lowest 8' at Angola. 

Precipitation was mostly below the normal, except s t  Worthington where il 
was.1.36 inches above, and at Sunmnn where it was  1.13 inches above. A 

heavy mow storm occurred in the southern portion of the state on tht ;:x and 31st, fourteen inches bein reported from some stations. Thunder 
storms were reported on the 6th, 9tE, and 27th. 

The observer at  Princeton, Gibson Co., reports that on the morning of the 
. 6th, after a heavy rainfall the previous night, the ground was thickly coverec 

with yellow dust resembling SUI hur. The ,  uantity was so great that in some 
places it had gathered in drifts h e  snow. h i s  dust extended over the enlirc 
county, and was believed to be the pollen of the southern pines which hac 
been caught up and carried along by the wind. The observer at  An ola re 
ports that, owing to the lack of snow, the wheat crop in hiR neighboiood is 
considerably injured hy the frost. 

The following is an extract from the report of the Michigan 
State Board of Agriculture for March, 1887. The state weather 
service is in charge of N. B. Conger, brgeant, Signal Corps: 

Temperafure.-The mean temperature for the state for March, 27O.6, is the 
=me aa the mean obtained from a series of readings extending from five yearr 
at Mackinaw City to nineteen ears at the Agricultural College. 

The mean tem erature for t ie central counties, as obtained from the mean 
temperature for t i is  month a t  Port  Huron, Agricultural College, and Grand 
Haven, is 30°. 1. 

The absolnte range of temperature for the state is 78O.6. The maximum 
temperature, 6 4 O ,  at Caseopolis. and the minimum temperature, -14O.6, at 
Gmylin The greatest range of temperature a t  any station waa 67", at Gray- 
lin , a n 3  the least ranpe was 41O.4, at Sa -naw City. 

fjrof. R. C. Kedxie of the Agricultural Eolle e who has a continuous record 
for the laat twenty-four years, furnishes the &owing means, obtained from 
observations made a t  the college: Mean temperature, 31O.46; mean barometer, 
28.933; mean rainfall, 2.68 inches. As these observations extend over nearly 
a uarter of a century they are reliable for the mean of central Nichigan. 

heeipitafion.-The precipitation haa been below the normal about 0.96 
inch in the atate. The maximum rainfnll, 3.00 inches, at Port Huron, and 
the minimum rainfall, 0.22 inch, at Mackinaw City. The central part of the 
state received the highest average recepitation, while the nortbern and south- 
ern ortions are below the normay from 1.00 to 1.12 inches. The average 
numier of rainy days is but 7.3. On the 6th instnnt rnin fell, which continued 
until the morning of the 6th, and melted what snow there was on the ground, 
leavin it bare throughout the central and southern portions of the state. 
Snow fell on the lath, but melted as rapidly aa it fell. 

The snow that fell on the 21st and 22d, Iny in some portions two inches deep 
on the level. 

The snow of the 24th, which began in the afternoon, was remarkable for the 
size of the flakes which in several instances were carefully measured and found 
to be two and a half inches long by one and three-fourths inches wide. These 
heavy flakes fell for fully thirty minutes, when they became smaller. The snow 
storm of the 27th left a corering of snow on the ground of from 2 to 4 inches. 

The total enowfall in the state ranges from 2.0 inches to 11.6 inches. The 
precipitation alon the peach belt of' west Nichigan has been Iiehht, 

The growth of t%e weather signal stations bm been very gratifying, aa sixty 
stations have been establiehed since January 1 st. 

Three cold-wave si the month, and were all justi- 
fied by the anticiPateTfal1 of 16' to 26O. T i e  signals were ordered from 
twelve to thirty-six bows in advance of the wave. 

. 

als were ordered durin 

The following extracts are from the March, 1887, report of' the 
"New England Meteorological Society," Prof. Wm. H. Niles, of 
the Institute of Technology, Boston, Massachusetts, president : 

Reports for the month were receired from one hundred and forty-four ob. 
servers. 

The average precipitation for the month for thirty-two stations waa some- 
what in excese of normal; the excess wns most distinct in Massachusetw, where 
thirteen stations avera e 1.11 inches above their normal, while eight stations 
in southern New Engfand had an average deficienc of 0.23 inch. During, 

tionally deep. The mean tem erntiire for the month at twenty-five stations 
averaged 2 O . g  below the norma! 

The weather of the month w s  controlled by seven c clonic storms; four of 
these, on the 2d, 7th, 26th, and 28th, passed down the daint Lawrence Valley; 
two came from the south, passing along our c o a t  on the 10th and 22d; one 
apparently crosped from the Lakes over northern New England and lingered 
nearly a week off-shore, from the 14th to 2 0 4  the anti-cyclones preceding and 
following it paasing by on the 12-13th and 21st. 

March opened with clear, quiet, cold weather, under an anti-cyclone, givin 
a low mornin minimum that waa at many stations the lowest of the montf 
(6' to 1 6 O  in 8 e  south, 0' to 24O in the north); but in the afternoon clouds a 
peared in advance of a weak cyclonic storm that pmsed over Canada on ti; 
2d, eiving us hi her tem erature, halos, and some cloudiness, but very little 
preapitation. h e  weatier then remained fair up to the 6th, when a strong 
anti-cyclone (30.8 inches) gave a second low morning minimum, the lowest of 
t h e  month for nearly all stations that had not already had their lowest temper- 

and at  the end of, the month the snow in northern h e w  P England waa excep- 

- 
Max. Yin. Fall. 
--- 

0 0 0  

38 --ag 67 
30 -15 45 , 
36 -23 59 

Parndisonoad ........................................ 
;reen Btreet ........................................ 
~ a p l a  Btrset ......................................... 
RoundlIIll......... ..................... ............_ 
Holyoka Btreot ..................................... 
NorthStroet ......................................... 
Wunroo Street ..................................... 
North ProapectStreet ........................... 
Prospect Street .................................... 
-___ 

As this anti-cyclone moved off the coast, and while the next succeeding 
cyclonic centre was still in the far northwest, there waa a rapid fall of pressure 
to about thirty inches causin a henvy and unex ected snow storm, beginning 
with easterly winds about 18f. to 20h. on the 6tg and continuing over night 
till morning or about noon of the 6th, and yielding when melted one to  two 
inches of water; in the south the snow generally changed to rain on the morn- 
ing of the 6th. Durine the snow storm the temperature stood at most stations 
between 1 6 O  and 30°, rising to between 20° and 40°, with smnll diurnal varia- 
tions durin the cloudy 7th; but as the cyclonic centre passed eastward over 
Canada au$ the pressure began to rise about midnight of thd 7th the tem- 
perature fell, preparatory to marked diurnal variation under the clear anti- 
cyclone of the 8th and 9th; the noon maximum of the 8th and the morning 
minimum of the 9th differed by more than forty degrees at  many of the north- 
ern interior stations. 

The Hampshire Natural Hiswry Society haa established a number of ther- 
mometer stations in Northam ton, MWE., a t  points about a quarter of a mile 
Bpart, and all within a mile of the post-office; the following abstract from the 
records for Harchis furnished by the secretary of the society, Mr. W. R. Jones: 

* * * * * * * 

perature. 

i I  

182 38.0 1 Sa I a1 " i  O x 28.7 

i a g  39.9 49 p, x9 x9.x --a 5 ag.0 
a85 35.8 49 11 a1.a 3:: 
xag 35.7 :gi at X8.2i - a ]  
140 39.1 19 18.4 1 -3 %:; 
I 5 37.7, 50 a1 ao.4 5 29.0 

Fed .  0 0 I 

150 3 .2 9 ,IJ,'lO :::$ ' 1 5 31.0 

135 37.4 47 21 x . I  I ! 1 
x9a 39.5 l 25 ax.o j f 1 30.1 ----- 
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. The foIlowing is from the March, 1887, report of the ‘‘ Mis- 
&issippi Weather Service,” Prof‘. R. B. Fulton, of the Univer- 
sity of Mississippi, Oxford, director : 

0 

57.8 
9 . 1  
46.6 
37.5 
49.a 
42.2 

45.8 
39.1 
47.9 

43.2 

Summary. 
Mean temperature, 68O ; highest temperature, 87O, on the 12th, at  Green- 

*le ; lowest temperature. 28O, on the 30th, at  Lamar and Palo Alto ; monthly 
range; 69O.  Mean monthly rainfall, 2.90 iriches ; greatest monthly rninfall, 
6.36 inches, at Batesville ; least monthly rninfall, 1.02 inches, at  Waynes- 
borough ; avera e number of days raiu fell, 8. 

Frost occurre8 generally throughout the state, except in the extreme south- 
ZTn portion on the following dates: 1st 17th, 18th, 19th, 21st, 22d, 23d, 25th, 

I .................. .................. ! 
1.8 ....... 
0.0 

0.1 
1.4 ‘ 
0.0 
I .6 
0.0 ~ 

0.0 1 

2% 30th, 31st. 
- 

Hail occurred at  Biloxi, 20th; Edwards, 27th; Jackson, 27th; Oxford, 30th. 

Jackson, March 26 : at 6.30 p. m. a dark cloud arose in the northwest, fol- 
lowed by considerable wind, rain, and very heavy hail. No damage done to 
CrO 8 or fruit. 

lrtonish Plantation : This month has beeii nn unexceptional o_ne-no vio- 
lent storms and but very little rain. 

The following is from the March, 1887, report of the ‘(Mis- 
souri Weather Service n prof. Francis E. Nipher, of Washing- 
ton University, Saint Louis, director: 

March, 1887, has had a mean temperature of 4GO.1, which is 2O.4 above the 
hormal at the centrnl station. The highest tern erature recorded was 78O. 7 on 
the let, and the lowest was 2 6 O  on the 29th, bo& being common temperntures 

The temperature fell to, or below 32O, on six dnys during the 
aonth. The rainfall and melted snow was 3.87 inches, which is very near 
the average, 3.74. Nearly two and one-half inches of this fell iii about ei hteen 
houn on the 5th. Snow fell on four days, viz., on the 21st, 28th, Z d ,  and 
W h ,  that on the 30th beiiin rather heavy. between three and four inches. 

Extracts from reports of observers. 

The thermometer fell in two hours from 78’ to 48’. 

March. 

0 

80.0 
86.0 

51.0 
77.3 
71.0 
73.0 
70.1 
z3.0 
r9.8 

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

- - .  
In on that day. 

h e  lowest tcmpertitures reported from the state are : 14O, at Ironton, Kirks- 
v i b  .and Louisiann . 16O.2, at  Fayette ; 18O, at Miami and Sedalin ; and 19O, 
at doustonin. The highest tern eratures were : 86’, at  Pro ‘l’eni ; 80°, at  Co- 
lumbia, Sedalin, Steelrille, and $ray ; and 79’, at Oregou. 

ag.2 
40.1 
33.6 
34.8. 
35.7 
31.7 
37.7 ----- I i 
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........................... 
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I .o ................. 
4 .o 
4.5 
3.0 - 4.7 
1.0 

-15.0 - 5.5 

Five etorm-centres were trnced across the country on the Si nal Service 
maps and several disturbances affected our weather conditions, w%ose centres 
passed along the Gulf stream in their usual uortheasterly course and are not 
Iuclnded in the above number. Suffice it to say that the storm movements 
were rn id and hi h winds followed, aud that after the 10th of the month they 
were edct ive in $ing up the roads and clearing away the fog, and traveling 
in the state became more agreeable. 

The temperature for March was lower than the average March temperature 
for sixteen years, but still higher than the remarkably cold March of 1885, - 
when the mennat New Bruuswick wns 29O.8. The mean monthly tern ernture 
for the state, as given below at eleven statious-Atlantic City, Dover, I h b e r t -  
villc, Moorestown, New Bruuswick, New York City, Paterson, Philadelphia, 
Princeton, Somerrille, and South Orange-when compared with the normds 
determinedfor those stations, shows nn aver e deficiency of 3O.3. The excess 
of heat received in February hns thus beenyost in  March ; and, strange na it 
ma seem, it was just 3O.3. 

lfrosta were quite frequent in Mnrch, and in miny places exposed to the 
south it remained in the ground to a depth of three inches when the month 
closed. 

The following ie from the March, 1887, report of the “North 
Carolina Weather Service,” Dr. Charles W. Dabney, jr., of 
Raleigh, director: 

That popular and roverbial maxim relating to the mouth of Narch, “ Enter 
BS a lamb, exit as afion,’) and vice versa, wna practically illustrated in this 
m e .  The month opened balmy and spring-like, with warm, genial sunshine, 
high temperatores (the niaxilnum at nearly all s t d o n s  was noted on the 2d), 
clear skies, and general abaence of rain; peach trees began to bud and baf,  
fre& grass appeared, and many earl garden plants burst forth in blossom. 
On the other hand, four of the final L y e  were remarkable for strong winds, 
hoar frosts, heavy rains, SIIO~V, and sleet, with decidedly freeziu weather at 
all points. The temperntures were generally reduced to loo an! 15’ below 
freezing, and in the nioutainous districts even 21’ below freezing wns recorded. 
It was during this period (on the 30th) that most of the observers noted their 
minimum for the month. The severity of this change and its general scope was, 
unfortunately, largely destructive to plant life. The approsching frost was duly 
announced by the United States Sigtial Service, and the cold-wave si nal was 
hoisted a t  ltnleigh before 11 a. m. of the 28th nineteen hours in n&nnce of 
the cliange. The temperature dro ped 33O. h a r m t  cold, and equable tem- 
peratures were about even1 dividjed; the daily vartations were as followe: 
normal on the 4th, (ith, Ht$ 11th 12th, 20th, 21st, 23d, 27th, and 28th; 
abnormally high ou the lst, 2d, sd, 7th, 8th, 10th 13th 24th, 25th, and 26th; 
abuormally low ou the 5th, 14th to 19th, 22d, ZSth, 30tk, and 31~ t .  

The heavy and continuous rnins in connection with the abnormally high 
temperatures during the first part of the month were favorable conditions 
uuder which vegetation obtaiued fin earl start. The avernge monthly rain- 
fall, 3.16 inches, as compared with the odcial records at eleven stations of the 
Signnl Service within and adjacent to the state, shows a deficiency of 2.86 
inches. 

Tho followiug is au extract from the March 1887, report 
of the ‘ 6  Ohio Meteorological Bureau,” Prof. B. k’. Thomau, of 
the Ohio State University, Oolumbus, president : 

The weather for the month presented no very marked departures from the 
records for the same month in preceding yearn. The mean barometric press- 
ure was 80.06 inches, agreeing with the average. The highest premure, 30.88 
inches, was recorded on the 4th, following the cold wave of the 3d. This is 
ou,r,highest March record. 

The menn was, SSO.8, 
with a rnnge between the insximuin of 7S0 on the 2d, and the minimum of 6 O . B  
on the 29th. This range of 69O.5 is slnaller by 7O than in any preceding March. 
Cold waves occurred on the 8d and 28th. The above mean tem erature is 
2O.4 below the normal, but our-five-year average for March is l0.1Tower still. 

Tho mean rniiifall was 2.28 inches, .06 below the average, and 1.14 below 
the normal. General mains occurred on the Gth, Bth, 9th, 21st, 22d, ‘L7th, and 
28th, the heaviest fall being recorded op the 5th and 6th. 

1 he temperature for the month wna unusually steady. 

The following is from the March, 1887 report of the ‘‘ Orogon 
Weather Service,” in charge of B. 5. kague, Private, Signa1 
Corps, Roseburg : 

Temperature.-The temperature has been above the normal throughout the 
state. A warm wave spread over the state on the 22d ; the hi hest tempera- 
ture recorded was 81°, at  Roseburg. I n  the northern part o f  the state the 
coldest weather w n ~  from the 1st to 6th ; in the southern part from the 17th to 
21st. 

Rai~lfall.-’l’he rainfall has been above the avernge from the Calapooia 
Mountain to the Columbia River, and below the average thence to the south- 
ern boundary. Prom the 8d to 6th, heavy rain fell from Roseburg northward ; 
from the 1st to 1Gth i t  was generally rainy throughout the state ; from the 
16th to the end of the month an occasional light rain fell, 

Vid.-The winds were southerly along the Columbia and through the 
Willalnette VaUeq ; northwesterl in the Um ua Vnlley ; and southerly in the 
Rogue River Val ey. fes r eva i l egn  the 11th along the coast and 
interior valleys, and on%?%gin t ie vicinity of Portland. 

The lowest temperature was 23O, at  Linkville, on the 18th. 

The following is from the March, 1887, repart of tbe LLSouth 



90 MONTHLY WEATHER REVIEW. MARCH, 1887. 

Oarolina Weather Service,” Hon. A. P. Butler, Commissioner 
of Agriculture for South Carolina, director : 

The month has been cool and dry, with temperature and rainfall both below 
the average. A t  Charleston the mean temperature was G4O.8, or 2O.4 bclow 
the mean of the last sixteen years and the total rainfall wns only .60 inch, or 
3.68 inches less than the aver e !or the same period. 

The mean temperature for %e entire state was 61O.4, or 1O.2 lower than that 
of the preceding month. The average rainfall was 1.85 inches, being 1.G6 
inches less thnu that for February. 

The opening days of the month were warm and pleasant, but nRer the gen- 
eral rains which occurred on the 8th and 9th cool west to northwest and north 
winds set in and continued with more or less regularity until the 20th. After 
that date the winds became variable and there was a gradual increase of tem- 
perature until the 28th, when a sudden fall occurred and the northwest winds 
again predominated. 

As a whole the month Gas unfavorable for truck ardeningand fruitgrowing 
interesta, the cool winds referred to having chilled $e planta and stunted their 
growth. 

The heavie8t rainfall of the month occurred throughout the state on the 8th 
and 9th, and wai accompanied by a marked decrease of temperature, these 
conditions probabl causin the formation of the area of low barometer which 
appeared off the Korth taroline coast on the gth, and which moved slowly 
northeastward along the coast until the l l t h ,  when it reached Nova Scotia. 
The northwest and west -winds which prevailed over our state until the 20th 
were due to the presence of an extensive area of low barometer central over 
the Atlantic Ocean and off the coasts of New England and Nova Scotia from 
the 11th to the 20th. 

Durin the 21st an area of low barometer passed within the limits of our 
state. ‘his storm develoDed in Louisiana on the 20th and passed eastw,ard 
don  the Gulf coast into southern Geor ‘a ; thence northeasiward along the 
gout% Carolina coast during the 21st. #e storm increased in severity during 
ita northeasterly movement and caused violent winds on the middle Atlantic 
and New England coasts. It was followed in this state by brisk west and north 
winds and clear weather. 

The temperature fell suddenly in our state during the ni ht  of the 28th, the 
reporta showing a decrease in temperature of 26O to 30’ getween 2 p. m. of 
the 28th and the same hour on the 29th. 

The following telegram from the Chief Signal Officer of the Army, at Wash- 
ington, D. C., was received at Columbia at 11.30 a. m. on the 28th: 

To Observer, Columbia. S. C.: 
“Hoist cold-wave signal. The temperature will probnbly fall suddenly twenty 

degrees by 7 a. m. Tuesday. 

“WASHINGTON, D. C., March 28. 

“(Signed) GREELY.” 

‘( WABHINGTON. D. C.. Namh 28. 
A few minutes later the following was received: 

~ I -  7 -  - -  
“ To Observer, Columbia, S.  C.: 

Alabama on the morning of the 29th. 
“ Severe frosts are expected in the interior of South Carolina, Georgia, and 

“(Signed) - GRFELY.” 
This information was immediately distributed, through the co-operntion of 

the railroads and by s ecial telegrams, throughout the state, so that at 1 p. m., 
or several hours in aflvance of the cold wave, .by energetic effort on the part 
of those whose interests were liable to damage by frost, preparation could have 
been made to protect plants, gardens, etc. An examination of the reports 

from display stations &OWE that this warnin was  of great benefit to many 
people, and that such preparations were ma$e, and mth successful resultu, 
many gardens of early vegetables hnving been saved from injury. 

Summamj. 
Mean temperature, 61O.4 ; highest temperature, 82O, at Columbia and Spar- 

tnnburg, on the 2d;  lowest temperature, 23O, at Spartnhburg, on the 19th; 
range of temperature, 69O ; greatest daily ran e of temperature, 4a0, at Flor- 
ence, oii the 1st; Cheraw, on the 2d. and lpartanburg, on the 26th; least 
dnil ran e of tcmperature, 2O, at  Newberry, on the 6th. 

d e a n  %ail rainfnll, 1.86 inches i greatest monthly rainfall, 3.89 inches, at  
Ahbeville ; {enst monthly rainfnll 0.60 inches, at Charleston ; greatest dail 
rainfall, 1.47 inches, at  Bennettaviile, on the 8-9th ; date of heaviest rainfa6 
throughout the state, 9th. 

The following is an extract from the “Tennessee State 
Board of Health Bulletin” for March, 1887, prepared under 
the direction of J. I). Plunkett, M. D., President of the State 
Board of Health. The weather report is prepared by E. 0. 
Bate, Director of the State Meteorological Service : 

The 
highest temperature was 77O, recorded on the 1st and 26th, and was the lowest 
maximum reported in the five years beginning with 1883. The lowest tem- 
perature was 18’, recorded on the 29th, and was the highest minimum reported 
in the period above-named, the lowest being 6 O ,  re orted in 1886. The mean 
dail range of temperature was very nearly norma[ 

T i e  state waa visited by three cold waves during the month, viz., on the 
3 4 t h ,  13-14th, and 27-28th; the predictions of which were all fully verified, 
the tempernture reaching even 6’ to 16’ below the predictions. 

The mean rainfall was 3.79 inches, slightly below the normal and nearly 
two inches below the mean of the past five years in March. Oithis amount 
the eastern division received an average of nearly three and three-fourths inches; 
the middle division nearly four inches, and the western division n little more 
than three and a half inches. The greatest rainfall was 6.41 inches, reported 
at Florence Station, and the least was 1.60 inches, reported at Fostoria. 
The dn s of the greatest rainfall were the 4th, 6th, 7th, 9th, and 27th; of 
these, t i e  greatest fall occurred on the 6th, when an average of 1.11 inches 
fell throughout the state. The greatest local dailvrainfnll occurred a t  Florence 
Station on the 6th, and measured 2.86 inches. kut few of the rains were gen- 
eral. Those on the 14th, 17th, 18th, 21st, and 28th were reported with snow; 
most of them were light and partial. The lst, 2d, loth, I l th,  12th, 13th, 16th, 
24th, 26th, and 26th were reported without rain. Snow fell in vnrioue parts 
of the state on the 14th, 17th. 18th, 21st, and 28th; most of these falls were very 
light; the grcntest depth reported was at  Fostoria, 2 inches. 

Summary. 
Mean temperature, 49O.O; range of temperature, 69O; mean month1 range 

of temperature, 49O.6; greatest monthly range of temperature, 66O, at Jreene- 
ville and Hohenwald; least monthly range of tem erature, 4Z0, at Covington; 
mean daily range of tempernture, 16O.8; greatest sail  range of temperature, 
42O, on the Ist, at Grief, and on thc lZth, at Hohenward; least dail range, lo, 
on the 4th, at Riddleton, and on the 20th, at Trenton; mean oi!maximum 
temperatures, 74O.O; mean of minimum temperatures, 24O.6. 

Avera e number of clear days, 13.4; average number of fair days 6.7; aver- 
age numfer of cloudy days, 10.9; average number of days on wdch rain or  
mow fell, 9.4. 

Warmest day, 26th; coldest day, 29th. 
Prevailing direction of wind, northwest. 

Average number of rainy days, 7. 

The mean tempernture for March was 49O, slightly above the normal. 

METEOROLOGIOAL NOTES. 

AVERAQE STORM TRACKS FOR THE MONTH OF MARCH. 
[By 2d Lleut. FEANK ORPENL, Signal Corps, U. 9. Army, Andstant.] 

In  the construction of chart number vii, showing the average storm tracks 
for the month of March, ninet nine storm tracks have been considered, the 
Rtorms occurring in the years g o m  1878 to 1886. Only those storms were con- 
sidered whose paths clearly laid within the limita of observation in the United 
States. of the United 
States were not considered, because owing to the sparsit o f  stations of ob- 
servation in the British Provinces, the exact location of t ie  storm-centre was 
not clearJy defined. 

Upon examination it is found that these storm-centres pursued, in a general 
way, paths of such similarity that they may he said to .be divided into four 
clasrres, the path of each class being distinct and different from the others, and 
readily discerned. 

These aths, as shown on the chart, are desi nated by the letters 88, BB, 

A A.  These s t o r m  first ap ear near the northern boundary of the United 
States, about the one hundrefand tenth meridian west from Greenwich, and 
move southeastward throu h Montana and Dakota passin then eastward near 
the latitude of Saint Paul, %inn., thence crossing bakes d c h i  an and Huron, 
move down the Saint Lawrence Valley, disappearing genera& off the Nova 
Scotian coast. A smaller number, A a’, after following the general direction 
A A a ear to be deflected more to the south after assing Saint Paul, and 
mov$!own over Lake Erie disappear to the east 6f helaware Bay. 

Many tracks that only skirted the northern boundar 

C C, D B, with secondary paths, A a’, B bb P , C cc’. 

B B. These storms are first noticed in Montana about the one hundred and 
seventh meridian west from Greenwich, and at  once take amoresoutherly course, 
southeastward through Nebraska and northern Kansas, assink eastward near 
Saint Louis, thence inclinin gradual1 to the nprthwarb: moving up the Ohio 
Valley along the southern e! e of Lages Erie and Ontario, and moving down 
the Saint Lawrence Valley, fisappearinj near ita mouth. A smaller number 
after first following the general course B, continue in a direct east course 
aRer passing Saint Louis, and pass to the eastward, disappearing near the 
mouth of Delaware Bay. 

C C: These storms are firat noticed in northwestern Texas between latitudes 
82’ and 86’ N., near the one hundredth meridian west, one portion moving in 
a dirction a little north of east through Arkansas, Tennessee, and southern 
Virginia, passing off into the Atlantic Ocean south of Norfolk, Va. A slightly 
greater number, C cc’ take at once a courge in a near1 direct northeast line 
through the Indian ?erritor Missouri, Illinois, the lower part of eastern 
Michigan, and following the k i n t  Lawrence Valley disappear in the Atlantic 
Ocean near Newfoundland. 

D D. These storms a pear to ori ‘nate in the western part of the Gulf of 
Nexico, in the vicinity OF Galveeton,%ex., and in general move in a- direct 
northeast course through Louisiana, Mieeissi pi, northern Alabama, east Ten- 
nessee, following the trend ofthe Blue Rid e A .% ountains and skirting the southern 
coast of New England, disap ear in the Atfantic Ocean about the southern &ores 
of Nova Scotia. Ver rarefy storms a peering in the Gulf of Mexico are ap- 
parently pressed soudward by the iniuence of an area of high barometrio 
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Pressure in the Mississip i and lower Missouri valleys, and move eastward 
don  the Gulf shores to t f e  Atlantic Ocean, and following the Atlantic coast 
$ 0 8 3 ~  move off into the Atlantic off the Nova Scotian coast; these are SO few 
1x1 number 8s to occupy no place on the chart. 

The relative frequency of storms on the different. paths in the month of 
March is, A, 48.6 per cent.; B, 22.2 per cent.; C, 21.2 per cent.; D, 8.1 per 
cent, 

Of the forty-ei ht  storms included in track A, but five or 10 per cent., fol- 
lowed the path of* aa’, and these disappeared off the Atlantic coast between 
North Carolina and Connecticut; twenty-seven, or 67 per cent., disappeared 
e88t of the Gulf of Saint Lawrence and north of Massachusetts, and sixteen, 
Or 83 er cent., disappeared north and west of the Gulf of Saint Lawrence. 

Of t ie twenty-two storms composing track B, nine, or 40 er cent., pursued 
the track B bb’; eleven or 60 g.l. cent., disappeared east o t the  Gulf of Saint 
Lawrence and north of kassac usetts; one, or 4.6 per cent, disappeared west 
of the Gulf of Saint Lawrence, and one erratic storm, after dip ingas far south 
88 the Gulf of %Mexico, disappeared off the coast of South Car J ina  

o f  the twenty-one storms composing track C, eleven, or 62.4 per cent pur- 
sued the track C C, and disappeared east of the Gulf of Saint Lawrence and 
north of Nassachusetts. and nine, or 42.0 per cent., pursued the track C cc’ 
and disappeared emjt of the Atlantic coast and sout of Delaware; of these 

moved eastward along the Gulf coast and afterwards moved up close along the 
nine, two moved eastward to the north coast of F 1 orida. one other storm 

Atlantic coast. 
- - 

Of the 8 storms composingthe track D, seven, or 87.6per cent., disappeared 
of the Gulf of Saint Lawrence, and one, or 12.6 per cent., disappeared 
of that gulf, 

Number of stmms of each class which occurred in each year in the month of - Iliarch. 

’ I ’  Year. I 

I 2 :::::: ................................... ...... 
g-;;;; ................................. ..... ................................. ...... 

................................. . .  
Total ........................... I I  6 11 7 6 

3 1  9 11.i ------------ __  :---- 
pRED1CTIOX OP 1’00 XEAH K E W F O U X D I A S D .  

[By h r g t .  E. B. GannlOTT, 8igual Corps.] 
The fopbanks which are encountered over and in the vicinity of, the Banks 

Of Newfoundland constitute the most dreade6 feature of trans-Atlantic travel, 
more particularly during the annual southward movement of the Arct.ic ice- 
fields. It is therefore evident that investigations likely to lead to meteoro- 
l0(Wa1 facta which govern the formation of fog in that region would be of 
unu8u81 interest to mariner! 

In  the ursuit of these investigations it is allowable to resume that, with 
knowle&e of the conditions under which .fog is forme$ the possibilit of 

the devel0 ment of those conditions would not be remote. %‘he 
Obvious cause of fog grmation over the Banks is the intermingling of wnrm 
and cold air and water currents. As regards differences in temperature of 
the water, considered alone, it is not shown that this is the element which 
e?ntnbutes to the developmelit of dense fog, and it therefore follows that the 
air currents constitute the chief auxiliary cause of the more dense formations. 
?! ice-fields necessarily, and very appreciably, lower the temperature of the 

their vicinity, and the amount of moist.ure preci itated in the form of 
Fog 18 pverned by the differences in tem erature of t i e  air currents which 

on their margins. A naturafsequence to the approval of this 
theory would be the conclusion that the greater the differehces in temperatuqe 
Of .OPposing air curretits the greater the amount of fog precipitated at their 

With this fact granted we have only to mcertain the causes b‘ Which m m e s  of air exhibiting great ranges in temperature may be brought 
together. As has been stated the ice-fields contribute atmosphere exhihitmg 

’temperatures. for the op o8inp warm air currents i t  is necessary to con- 
sider the position) of the Banis with reference to the relative flow of ocean 
CuRente and wind-directions calculated to draw into this locality masses of 

The principal.source of warmth is found in the waters of the Gulf 
Stream which flow froni the southwestward and pass over the Routhern por- 
‘Ion and to the southward of the Great Bapks. 

n e  atmosphere Over this warm stream IS necessarily more humidgnd warm 
that which overlies the adjacent ocean or the neighboring land, and in this fact we have the second condition requisite to the precipitation of .fog 

It now remains to determine the general meteorolo cal conditions 

of air. I n  this connection it is necessary kat  the plnd-%rections 
whereby the atmosphere is propelled must be considered, as this' element con- et‘tuta the apparent active agent by means of which it is thought that the 

As herein 
the region of warm, moist air lies to the southward and southwestward the Banks of Newfoundland, and, as will be readily seen, .the wind-direc- 

neceesary to force this air upon the colder air over the ice-fields would 
be included within the southeast and southwent quadrants. AS this re ‘on 

O1nt of contact. 

air. 

nece@afiry to cause a continued and large interminglin of the P og en endefing 

Occurrence and location of fogbanks may be foreseen. 

nn area traversed by a greater portion of the storm-centres w %! Ich 
4 

fasa eastward from the continent, and which advance, as a rule, over the Great 
,nkes and along the Saint Lawrence Valley, i t  is not uhreasonahle to con- 

clude that, with a knowledge of the laws which govern wind-directions in ad- 
vance of and within storm-areas the presence of dense fog over the Banks 
could be determined with a considerable degree of accuracy. 

Recent investigations by the Signal Service have verified the above con- 
clusions with reference to the eneral conditions under which fog has been 
encountered over the Banks furin the past few months, and it IS believed 
that a further study of the subject mql result in the possession of knowledge 
which will prove of practical benefit to maritime interests. 

The voluntary observer a t  Manatee, Fla., lat. 2 7 O  211, long. 

“ Several farmera have informed me of queer streaks in which frost is appear- 
ing. In  one field, where tomatoes were planted, every lant waa killed! except- 
in two rows in about the middle of the field. Anotfer farmer noticed in a 
fi8d of beans that froRt killed in spots, the whole field being apparently level. 
Several others give about the same experience.” 

Very slight undulations in the surface of the ground would permit the coldest 
air to settle in the lowest places. Variations in the conditions, quality, color, 
or constitution of the soil wouldpermit some parts of the field to radiate heat 
and cool more ra idly than others ; variations in the conditions of the plants, 
so that the sa o?some are more easily frozen than others. A trough or gen- 
eral slight in$ine of the field may cause a flow of air along a few rows of vege- 
tables and save them from freezing. Special parts of the field that are wetter 
than others will not suffer as much from frost as neighborinadry spots, because 
the upwnrd conduction of heat r n t a  the cooling to t e freezing 
When such peculiarities are note by observers the will assist in react$: 
solution if they will re ort in reference to both t i e  frosted and unfrosted 

1 as to the diierence in elevation i (2) whether the soil is light or 
[3] whether the surface has been cultivated since rain has fallen ; (4) 

does either portion appear to be more moist than the other ; (6) did adjacent 
bushes or trees protect either portion from the wind, if any ; (6) whether the 
unfrosted parts were near trees ; (7) any other relative conditions noticed. [Edi- 
tor REYIEW. J 

Prof. Selin Lemstrom, the Finnish savarrt, well know for his 
observations and studies of the aurora, has recently published 
in Paris the results of his auroral research mithin the Arctic 
circle. The following reviews of his work are given : 

* * * The view that auroras are due to ositive currents of electricity 
illuminating the air on their passage to the ear$, has been solidly established 
by hf. Lemstriim’s results at  Sodank lid, Finland. His “ discharging appara- 
tus’’ served the precise purpose of danklin’s kite. The one experiment was 
not more decisive than the other. Not only did luminous appearances ac- 
company the settin in of a current towards the earth from the network of in- 
sulated wires spreafover the summit of Nount Oratuntura, but the light evoked 
was distinctly auroral. Examined with the spectroscope, it yielded the still 
enigmatical “ citron line ” discovered by Angstrom in 1867. This is the in- 
variable and chief constituent of auroral radiations. Besides one fitfully pres- 
ent, detected by Zijllner in the red, i t  is the only vivid line ita spectrum,in- 
cludcs. Ten others, more or less dubiously enumerated, are faint, hazy, in- 
determinate. M. Lemstriim says that there is a fair agreement between some 
of them and the lines in the laboratory-spectrum of rarefied air.-Nature, uol. 

8 2 O  361, reports: 

,pa e 436. ”* 
form different to lightning. but stiil of an atmospheric nature. 

* The aurora borealisis we learn, an dectricalphenomenon in B 
At a certain 

ditltsnce from each-pole is  a belt or zone whence a continuous but varying 
discharge of electricity into the atmosphere takes lace ; this is the aurora 
borealis and australis. This theor is now accepted !y all leading sawants ea 
the only natural ex lanation of d e  phenomenon, and it has recently been 
greatly strengthened) by the removal of one important point against it, viz., 
that electricity could not be transmitted through a vacuum or chamber of 
rarefied air, an assumption by Prof. Edlund, the celebrated Swedish hysicist. 

Prof. Lemstrom demonstrate8 that the aurora borealis has a doubg period- 
icity of about eleven and fifty-six years, and that the terrestrial magnetic 
storms follow the same laws, and that these too, strange to say, coincide with 
those regulating the sun spots.--london Ebclrical  Reuiew, uol. 20, page 274. 

Su erintendent of Telegraph Simpson, of the Chicago, Milwaukee, and Saint 
Paul%ailway, has issued a circular that the company, with a view of 
ing the interests of those en aged in the culture of tobacco and crane;:: 
have made arrangements wit! the United States Signal Service Department, 
through Sergeant Rhode, the observer at .Milwaukee, to furnish frost warnings 
to the company from May 1st to October lst, in each year, for distribution to 
stations in the cranberry and tobacco-gromng regions. A frost Bignsl, con- 
sisting of a.black flag eight feet quare,  with a white centre three feet square, 
has been adopted, and it will be displayed from the top of a flagpole, where it 
will be plainly visible from the surroundin country. The company assume8 
the expense of sending these warnings b t iegraph, and the parties interested 
in the rowing of the crops are expectedrto furnish the flag and dis lay it. * * * The first warning mll enable the cranberry growers to Abod their 
marshes, and the tobacco cultivators to build smudges around their fields to 
keep the frost away. 
and expense in securing this favor for the people on its lines.-Ewening Tis-- 
cowin, April 20, 1887. \ 

FIlOST-WARNIKQ EIQNALS. 

The Saint Paul company is entitled to credit for trouble . 
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Table of miscellaneous meteorological data for Narch, 1087~Signa l  Service obeervations. 

I I IT 
-----___ -~ 

Atmospheric pressore (in lnclies 1 Temperaturo of the alr (In degree8 Fuhronheit). i " i  .Ng 1;: I \vVtnds. 
and hundredths). I W - 5 ,  

New England. 
Eastport ............... 
Portland ............. 
Mount Wi~~hlngton 
Boston ...... ........... 
Edgartowna ......... 
Nantucket ............ 
Vineyard Haven.... 
Block Inlnod ......... 
Narragansett Pier.. 
New Haven ............ 
New London ......... 

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

...... 
M i d .  Allantic SlurU. ! . Albany ................. 
New Yolk City ..... I 1&1 ag 6 ag.ga '-.os. 30.77 
Philadeluhla ......... 117, ao:k 129.98 I . 0 0 ' ~ 1 . 7 s  

8 29.68 ' 29.97 .ox1 30.86 

AtlanticCity ........ 
Cape Henlopen 
Baltimore ............. 
Ocean Citya .......................... ........ .................. 
Wanhingtoo City ... 
Oape Henry ........... 16 ................................... 
C~r~ncotoague 81 ag 95 29.94 ,-.03'30.66 
Lynchburg I 651: 2g:3o j 29.98 --.01/ 30.68 
Norfolk ................. 
Boulh Allanfir 6lalsa. 
Cliarlo:te ............... 
Hat terns ............... 
Kltty Hnwk .......... 
Baleiglr ................. 
Bmltbvllle.. ........... 
Wasll Woods .......... 
Wilmington ........... 
Charleston ............ 
Augusta ............... 
Savanna11 .............. 
Jacksonvllle .."...... 

Florida Peuinmla. 
Cednr Keya ........... 
Key Went ............ 
Banford ................. 
Earlan QtiVsl3(CL. 
Atlanta ................. 
Pensncola .............. 
Mobile .................. 
Montgomery ........ 
Vlckeburg .............. 
New Orlenns ......... 
Wedeni Qulf & a h .  

slireveport ............ 

106 a g . p  I 30.m ;--.01,30.7a I 
......... ...... .... i 30: 29.95 ! ag.* !-.04 30.62 

.............. ...... 
Ban Antonio ......... Palestine 

I i I  

9; ..................I ...... "! ........ 
439# ......... ......................... 34 I I  ......... I ......... ' ........ .: ........ j ........ 

sa/ 29.94 ! a9.w ,--.w, 3 0 . 9  ri ag.+ , .,n.w !-.m 30.46 

87) 29.96 i 30.02 1-m 30.41 

I a a ,  3 0 . 6  ~ 3o.q '- or! 30.43 , 
a z !  30.07 : 30.04 I :mi 30.36 ! 
asl30.03 .io.oa ~ 30.41 

808 ag.16.30.00, .00 30.56 
121 29.99 ,29.98 '-.oz 30.53 

I ,  

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

I 3 29.86 : 30.03 '--.Oa, 30.48 

43 3O.W 30.03 ,--.a 30.42 
I , ,  
I "  

I '  
........ i 

... ...... ...... ... ...... 
5 29.54 I170 
5 29.63 17'0:g 
s ag.66 I1610.821 
5 29.63 170.78 
I 29.66 l17lo.761 

5 29-77 

I :;::i 
29.74 

I ag.81 
I 29.80 

, -  

..... 
Ohio Vut. h Tmn. 

, -  

..... 
Ohio Vut. h Tmn. 

Chattanooga ......... 
Knoxville ............. 
Memphis .............. 
Nashville .............. 
Indtanapolis ......... 
Oolnmbus .............. 
Loolevllle 

Pi ttsburg .............. 

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

Lowerlake reuion I I I I ' ! 1 I i  I 
Bnffalo .......... -. ....... +'ag.25'3o.m1+.04 30.74'4 a g . z t ' d I . p ]  
Oswego ................ 335 ag.61 2g.w I .Q) 3 0 . ~ 0  1 5 29.33 '&.47, 
Rocheator .............. 62I/ag.31 30.00 .00 30.78 i 5 29.25 ?411.54\ 
Erie .................... 681 ag.28 30031 .03'30.6g 4 ag.35124;~.&$ 
Cleveland .............. W: 29.28 3o:w .03 30.68 I 4 29.17 24 1.31 

638'29.36 30 06 .06 30.69 . 4 a 9 . a  !b1 .341  
Toledo .................. 6 I '  29.35 30:06 I 06 30.67 i 4 29.32 %1.351 
Detroit ..............-. 6iai a9.3a 30.06 1 i 106 30.71 4 a9.3a !q/I.39: 

Bandosky ............... 
Upper lake region. I 

Alpens ................. 
Escftnaba... ........... 3 :;::' 
Grand Haven ......... 620 19.38 
Lansing. ............... 870 20.1a 
Mackinaw City ..... 
Marquette ............ 
Port Eiiron ........... 

...... Ohlcngo ................. 
Oreen Bay ............ 
Mllwankee ............ 
Duluth ................. 
Moorhead a6 ag IO 30 I 1 
Beint Ylncent _...... $I2 '2 '30'18' :OJ 

Port Totten ........... 1,4 7: 28 46 I 30.12 .os 301% I 3 
#or: Yatea ............. 

Ezlrmnenorlhwul. 1 I .............. .06130.87 . I 3 29.48 23II.391 
3 ag.36 I 6'1.57 

3 29 9 I 2li:El 
Blsmamk ............. 1,6941 30:14 3 29.45 231. 
Port Buford ........... 1 , 8 p  a8:m 130.0 .03i 30 81 

31.311 1 . 7  
28.5:+ 0.41 
28.8- 3.3: 
I0.3'+ 0.3, 
31.6;: 2.51 
32.9 ......... I . 
33.3'.. ....... 1 
33.61.. ...... .! 
32.81 .......... 33.71- 0.9, 

31.3'- 3.4 

I 

a8.1'- 4.0' 
34.3'- a. i l  
36.41- a .7 
35.6- a.3: 

3 6  - ....;..; 
40.3 - 0.a' I 
43.5- 1.9, 

34.0;- 1 . 1  

;;:i-":; 

38.3 - 2.5 

44.2- 1.6 

! I  I 

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

ne. 

43.01 51.2 

47.11 
44.5 
4 5 4  

46.8 
43.4 

46.9: 

56 . i  
.48. 

4.271 
5.30 

5.79 
3.79. 
2.78: 

3.43 4.551 

3. 1.271 I 

0.09' 
I .  161 

::I1 

\v. 
11. 
0. 
0. 
BW. 
8. 

0. 

0 w. 
0. 
0. 
0. 

ne. 

......'...I ...... 
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Table of mwcellaneous meteorological data for March, 1887-Signal Sermcc observations-Contlnued. 

I I I I  - Atmoapherlc presosre (In lnchea 
I I Temperature of the alr (In degrenn Fahrenholt). II I aiid hnndredtlis). 

Extremes. 

~ 6 t h  Stli, 18th, igth, and loth. 
NoTK-The d n b  nt Mount Waallington N. n., Ylke's Peak, (lolo., and statlone havlu no departures are not used io compntlug the dletrict averages. 

baj,a85, record f r  a5 ilnSa. onecord for a6 d&s. 
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Alabama. 
Oreensborough ........ 
Livingston .............. 

, Monnt Vernon B'k6. 
Arizona. 

Huachnca Fort ...... 
M ~ D o ~ e l i , '  F o r t  ...... 

. Mojave, For t  _......... 
Hot 8 rlnge ............ 
Lead &I11 .....,........... 
Alcatroz Ialnnd ......- 
Angel Island ........... 
Benicla Barracks I .. 
Bldwell For t  
Cahnenba ..................... 
College CI ty ........., 

, Arkamad. 

cal(f0rliia. 

........... 

MARCH, 1887. 

80 
80 
81 

80 
93 
93 

8: 

75 
69 
80 

MONTHLY WEATHER REVIEW. ' 

1.04 
1.54 
0.93 

0.00 

Meteorological record of voluntary observers, etc.-Continued. 
Temperature. i ! 
(Fnhrenhoit.) , 

I 

I 
1 
, 

Meteorological record of voluntary observers and A m y  post surgeons, Narch, 
1887. 

The maximum and minlmum temperatures at statlons marked thus (e) are from roadlngd 
of other than standard Instrunrents. 

5 
13 
I3 
14 

30.9 
37.2 
35.3 
39.2 

Gonoa ..................... 
Lincoln ................... 
Niobrara, For t  ......_ 
Btockham ..................... 

Hay Springs .......... 
Yarquatte ....................... 
Bobinson, For t  ........ 

77 
75 
79 
81 
76 

1.22 I 

0.22 ~ 

z.2 I 

0.88 I 
8.90 1 
0.63 
0.20 

Logansport* .......... 
Maiizy .................. 
Sunmunq ............... 
Vevay ................... 

72 

2 
76 

Mount Angel ........ 
Pennaybania. 

Altoona ................. 
Bloonitng Grove *... 
Bethlehem 
Dyherry 
Yaston ......................... 
Fallslngton 
Franklin. _ ............ 
Germantown ......... 
Grampian Iillls e... 
Yeadvllln ............... 
Phllllpsburg ........ 
Quakertown* ......... 

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

67 

73 
54 
50 
53 

52 
1 

5 
65 

0 

5 

18 
I1  

32.4 

31.1 
39.4 

36.0 

16 - 5 
6 
7 

10 

14 

........ 
32.0 
34.0 
34.4 
33.1 ........ 

0.71 
0.98 
0.78 

I 
I 
! 

KaMar. 
Allison .................. 
Hayn Fort  ............ 
Elk h l l e  ..................... 

88 
a4 

Clayton * ......." ........ 
Dover .................... 
Lakewood ............... 
Mooreatown ............. 
%ndiugton .............. 
Roseland ............... 
South Orange ........... 

New Mexico. 
Baynrd, For t  ........... 

57 
2: 
E 
49 
52 
86 

. Sacramento .............. 
Salinas .................... 
Ban& Barbara,.. ...... 
Banta Marla ............. 

Colorado. 
Collins, Fort  ............ 
Lewis For t  ............. 

donneclicut. 
Bethel ........................... 

81 
82 
83 
83 

80 
63 

0.25 

0.45 
0.40 

3.15 ........ j 

Manhattan b ........... 
Ninnosurh .............. 
Riley, Fort ............ 
Salinn * ...............- 
Wellington ............ 
Wakefleld ............... 
Wyandotte ............ 

Kenfucku. 
Bowling Green ...... 
Frankfort  .............. 
IIarpor's Ferry ...... 
Midway ................. 

Louiaiuna. 
Grand Coteau ......... 
Liberty Hill ................. 

Naine. 
Bar Harbor ............ 
Cornlsh ................. 
Gardlner ............... 
Orono .................. 

XosUland. 
Cumberland ........... 
Fallston. ............... 
Great F ~ I I ~  ............ 
McDonogh ............. 
Ycllenry For t  ...... 
New MId&ay e...... 
Woodstock ,.... ....., 

Maaaachtwefh. 
Anilierst ................. 
Blue Hill Obs'y: 

83 
86 
81 
61 
85 

$ 
75 

:a 
71 

81 

48 
48 
47 
44 

60 

$2 
56 
64 
$ 
46 

0.90 
0. 29 
0.76 

I 
: 

! 

4.3' I 
l.54 ! 
2.2g . 

I 'a74 
1.34 I 

Burlington ............ 44 
Charlotte. .....,....... 48 
Lunenburg ............. 46 
Newport ................. 44 
~ o n ~ t n o y  ............... ............... 45 
StraRord 42 

sully For t  .............. 
Tot&, For t  ........... I 

Webster ............... ..- 
yatos, Fort .............. 
Dblrici of Columbia. 

Dlstrlbuting rencrv'r 

70 
57 
74 
54 

58 
2.08 
3.43 ......... 
4.14 
7.55 
2.45 
1.20 

; 

j 

i 
I , 

........ I) Dale, En terprlae* ... 
1.52 I. Marion ................. 
1.78 . i  Monroe, Fort ......... 
4.96 I Huppahannock ..... ......... Summit ................. 

7 
70 
67 
67 
70 

Athens .................... 
Forsyth'. ................ 
Mtlledgevlll0 ........... .. 
Qnltman. ............... 

Idaho. 
Bola6 Barracks ........ 

73 

79 

74 

5 

Napoleon ................. 
North Lewlsburg ..... 
Portanmu t h  ..... _". .. 
BU glen * ................. 
TI& a .................. 
Tlnln b* .................. 

2 
E 
2 

1.20 
3.20 

::; 

3 

1.01 
1.25 
1.14 
1.66 

I .a2 
0.55 

3.11 

I .88 
2.25 
1.41 

........ 
1.21 

I 
i 
East Bkglnaw ........ 
iinrrlsville* I ......... 
Kalamazoo 
Lansing ................. 
Mottvllle. .............. 
Tbornville ........... 
Traverse City ......... 

Minnuola. 
Ylnneapolle ........... 
Bnelllng, F o r t  ........ 

Miuouri .  
Centrevllle ............ 
Central uollege _..... 
Conception ............. 
Byringfleld ......... 
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19 

9 
1 1  

i 
IO ...... 
- 8  
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21 
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31 
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IO 
20 
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IO 
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2 
3 
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13 
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IO 
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I2 
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14 
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I2 
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I2 

18 
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7 
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13 
- 
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7.07 
6 . 3 4  
6.41 
0.57 
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0.30  

0.52 

::E 
?$I 

3.55 

2 4 7  

1.49 

4.W 
2.08 ' 
1.08 
0.66 

1-44 ' 

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

::E 
0.98' 
1.37 
3.07 
o.9t 

4.56 
3.37 

1.76 
0.32 
0.35 

0.75 
0.56 
1.27 
I .ga 
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3.63 
1.87 

3.85 
3 . a  
4.30 

4.70 
4.05 
3-03 
2.82 
4.55 
7 . 9  

2.11 
1-97 
2.94 

8.60 
0.35 

........ 

::E 
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'nchcb Oregoti. j 0 

I Z' 1 . m  :I Albany* ................. - .- D.-...-- 

- 8 29.0 
6 31.8 
o 28.0 

46.4 0.23 !! 
43.3 ......... 
22.8 3.78 

......... 3.30 

....... ! 2.74 1 
2. 8 I 
2 . t  

1.14 
1.45 ........ 
trace 
0.10 
0.57 
0.64 
1.10 
I .72 
2.18 
2.75 
0.63 
0.42 
0.05 

0.01 
0 .22  
0.68 

....... 

1.69 

........ 
2.88 
6.801 
2.77 

2.28 
2.W 

5.03 
3.55 
7.27 
5.88 

1.57 
3.61 

2.36 
1.67 
1.97 
3 . w  

4-05 

4.93 
5.63 
5.59 
3.30 
4.35 

4.10 

....... ....... ....... 
28.6 ....... ....... ....... 
34.5 
34. I 
29.6 
39.8 

3;; ....... 
33.4 

56.4 

57.1 
45.5 
44.4 

28.6 
32.9 
34.9 
33.7 
24.0 
31.4 
25.9 
27.4 
24.7 
25.0 
26.8 
28.3 
24.9 
23 ,o 
29.9 

23.6 
9 . 5  
13.1 
30.9 
34.1 

43.7 

43.6 
49.0 
43.5 
45.2 

....... 

....... 

....... 

Z:% 
31.7 
40.8 

28.6 
30.0 
36.5 
33.9 
37.7 

31.1 
33 .O 
32.9 
40.0 
31.5 
35.5 
37.4 

.... ". 

42.3 

- 

3.57 I. 

........ I' 
92 

New Ulni ............... 91 

3.69 1 1  Silver Falls ........... 1 88 0.9 ;, McIntosh, For t  ...... 
3.64 I Hingold, For t  ........ 100 

Alken .................... / 77 
Klrkwood ............ 72 
Spartanburg * ......... 62 
Biateb i i rp  .............. ' 75 

Tenneuee. 1 ss 
Ashwood 73 

77 

Cleburne ............... 85 
Comfort .................. 97 
Concho, Fort  .......... ~ 95 

................ .................... l l t l an  
T u a r .  

Anstin ................. 

Corsicana ............... I ...... 
...... 
43.8 
46.6 
43.0 

64.9 ....... 
....... 
26.2 
27.5 
25.9 

34.9 
34.6 
37.9 
35.3 
37 7 
37.0 
36.0 

26.4 

27.7 

21.3 
25.4 
30.7 

31.8 
31.4 

33.0 
31.8 
31.8 
24.9 
aq.2 

16.5 
28.6 
23.5 
33.0 
27.8 

27.6 

15.8 
rl.1 

....... 

....... 

....... 

....... 

....... 

...... 

....... ....... 
38.8 
45. 

36.1 
39.5 
40.0 

22 

20 
16 

17 

39 ...... 
- 1  

-10 
- 4  

-14 

I8 
16 

17 
19 
19 
15 

20 

- 2  

6 
6 

- 3  
5 

13 
14 

11 
0 

....... 
I2 
I 1  
IO 
0 

9 

3 
-24 

3 
- 5  

5 

3 
- 7  

-13 

11 

- 2  

-I2 

:a 
17 
17 

4 
11 
4 

7.77 
1.75 
1.17 

0.76 
3.02 

1.64 

1.85 

1.13 
2.14 
0.93 

........ 
1.00 

::3 
0.08 

5.10 
5.69 
2.71 
5.03 
4.79 
4.35 
5.15 
4.98 

1.23 
0.69 
1.17 
1.85 
1.35 
I .30 
0 5  

2.27 
1 :a5 

I .w 
1.21 

0.40 

EBRALTA. 
In the ( 6  Meteorological record of' voluntary observers and 

Army post surgeons for February, 1887," the rainfall for Pacolet; 
8. C., should be 6.06 instead of 6.97 inches. 

In the Hame REVIEW, on page 62, the rainfall departure a t  
Wilmington, N. U., should be -1.70 instead of +1.70. 
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