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The percentages of verifica.tions of special predictions for 
certain localities are, as follows: 

Omaha, Nebraska (tweu ty-seven days), 89.35 ; Alabama 
(twenty-seven dayR), 86.66; Tennessee (twent,v-seven days), 
88.00 ; Owrgia, twentyseven days), 88.94; Baltimore, Mary- 
land, 76.61 ; Washington City, 77.82 ; Erie,Pennsylvania, 79.58; 
Boston, Massachusetts, 77.82 ; New Esren, Connecticut, 76.21 ; 
Portland, Maine, 77.42; Albany, New York, 76.61 ; Pibtsburg, 
Pennsjlvania, 72.58; Cincinnati, Ohio, 70.16; Louisville, Ken- 
tucky, 77.83 ; Columbus, Ohio, 70.97 ; Cle\reland, Ohio, 73.39; 
Indinnapolis, Indiaua, 75.81 ; Oswego, New York, 52.98; 
Rochesfer, S e w  York, 73.79; Buffnlo, New York, 80.&5; Mil- 
waukee, Wisconsin, 70.56; Chicago, Illinois, 66.53; Detroit, 
Michigan, ‘77.92 ; Toledo, Ohio, 77.82 ; Sanduxky, Ohio, 79.0?; 
Cairo, Illinois, 74.80; Saint Louis, Missouri, 70.16 ; Memphis, 
Tennessee, 85.89 : Shreveport, Louisiana, 85.48. 

CAUTIONARY STGNALS. 
During October, 1885, one hundred and twenty- seven caw 

tionmy signals wereordered. Of these, one hundred elid nine, 
or 85.83 per cent., were justified by winds of twenty-five miles 
or more per hour, a t  or within one hundred miles of the station. 
Twenty-five cautionary off-shore signals were ordered, of which 
number, twenty-two, or 88.00 per cent., were fully justified 
both m to direction and velocity; and all, or 100 per cent., 
were justified as to direction. One hundred and fifty-two 
eignals of all kinds were ordered, one hundred and thirtyone, 
or (16.18 per cent., being fully justifled. These do not in- 
clude signals ordered at display stations where the velocity of 
the wind is only estimated. Of the twentyfive cautionary off- 
rhore signals, fifteeu were changed from cautionary signals. 
Four signals were ordered late. I n  sixty-nine cases winds of 
twenty-five miles or more per hour were reported for which no 
eiguals were ordered. 

COLD-WAVE SIGNALS. 
During October, 1885, there were ninety-three cold-wave 

signals displayed, of which number seventy-two, or 77.4 per 
cent. were justified. 

As evidence of the value of cold-wave signals, and the favor 
with which these warnings are rcceired by the  general public, 
the following extracts from the i-eports of Signal Service ob- 
emvers, and from other soiims, are given : 

The meteorological committee state that “the establishment of the cold-wave 
warning signal at Jacksonville is highly appreciated by the board of trade and 
b the citizens of Florida, generally.77-Rqort oj’ observer, Jacksot~rille, 
Pl.orida. 

Ship ers of perishable produce and dealers in fresh meats are greatly bene- 
fittecf The warnings are. duplicated by flag at Richmond Mills (eight miles 
south of the cit ), and ve pea t  satisfaction to the farmers and millers in 
tha: vicinity.-Jqort oyobserver, Rochester, New York. 

DurinG displays visitors are al- 
most continuously in the ofice after information. Shippers of goods, coal and 
river men, and people of all avocations are interested in these warnings.-Re- 
port of observer, Rttsburg, Pmnsylvania. 

The warnings are of especial benefit to gardeners, roofers, dealers in oysters, 
fruit, and ve tables, farmers, ice-packers, railroad companies, and dealers in 
live-stock.-gqort of obsmer, Saint h i s ,  hfissmiri. 

The service has been very accurate in these warnin . The public now hare 
unbounded confidence in the weather department. ‘%e observer is often con- 
sulted by interested parties, and great benefit is derived.-Rcpmt of ohserver, 
Clwelan+, Ohio. 

ractical benefit to the public at 
large than any recent improvement in the bnited States Signal Service. I 
know, personally, of many instances during the past winter where farmers 
were saved from serious losses in the shipment of potatoes and apples by the 
timely warning of the cold-wave si Other instances I know, by report, 
where losses were sustained in the sE&ent of live stock (cattle and hogs) by 
neglecting or disregarding the warning. Our citizens and farmers hare learned 
to rely on the forecasts given almost implicitly, and it is not too much to say 
that, in m judgment, the Y p e r t y  saved byha use during the past severe 
winter in t i e  Mississippi Va ley would pay for ita maintenance for a 
tion.-Extract fim a letter .from Eon. J. F. Webb, mayor of L ~ ~ ~ ~ ~ ;  
nid. 

Great interest is manifested by the ublic. 

I consider the cold-wave signal of more 

RAILWAY WEATHER SIGNALS. 
. Pr0f.P. H. Mell, jr., director of the “Alabama Weather 
Service,” in the report for October, 1885, states : 

The verification of predictions for the whole area was 93 per cent. for tem- 
perature and 86 per cent for weather. 

The following roads com rise this s stem : Western of Alabama ; South and 
North ; Montgomery and gobile ; d b i l e  and Girard ; Geor ia Pacific ; East 
Tennessee, Virginia and Qeorgia system in Alabama - Memp%is and Charles- 
ton - Columbus Western ; Atlanta atid West Point o$ Georgia ; Northeastern 
of deorgi, ; Atlanta and Charlotte Air Line ; Western and Atlantic ; Georgia ; 
East Tennessee, Virginia and Georgia system in Georgia; and Savannah, 
Florida and Western. 

Prof. Benjamin F. Thomas, director of the L 6  Ohio. Meteoro- ’ 

logical Bureau,” in the report for October, 1885, says : 

perature, 96 per cent.; for weaier, 89 per cent. 
The verification of railway si nals for the month was as follows : For tem- 

ATMOSPHERIC ELECTRICITY. 
AURORAS. 

Point Judith, Rhode Island, 6th : a brilliant auroral display 
was observed from 11 p. m. until midnight,. 

Mount Washington, New Hampshire, 8th : an aurora wag 
observed e t  9.45 p. m., consisting of two arches of pale straw- 
colored light. The upper arch disappeared a t  10.20 and the 
lower one a t  11 p. m. 

Poplar River, Montana, 8th : at 9.05 p. m. a diffuse auroral 
light appeared in t h e  north and continued without change 
until 11.30 p. m., when it disappeared. 

h i n t  Vincent, Minnesota, 8th : an irregular auroral arch 
formed iu the  northern sky a t  9 p. m. ; it extended from 1700 
to 2 U 0  azimuth and had an altitude the display was not 
bright ; occasionally a few beams shot upward from the arch to 
an ttltitiide of loo. 

Fort Totten, Dakota, 8th : an aurora was observed at 10.10 
p. in., reaching an altitude of 30° and covering 150° of the 
horizon ; at, intervals an indistinct arch, with shooting beams, 
was visible; the displa,y ended et3.15 a. m. of the 9th. 

Escanaba, Michigan, 8th : a faint aurora waa observed from 
7.58 to 10.40 p. m. 

Fort Buford, Dakota, 8th : an aurora appeared at 7.40 p. m.; 
i j  consisted of an arch which extended from north-northwest 
to northeast, and to an  altitude of 1 5 O ;  iL wm most brilliant 
at, 8.14 when the light extended upward 25O; after the latter 
hour it gradiially faded. 

Burlington, Vermont, 11th : an auroral light, extending from 
northwest to northeast, and to an altitude of 20°, was observed 
from 7.30 to 11 p. m. 

Mount Washington, New Hampshire, 11th : an aurora wa8 
observed at 9.55 p. m., consifitiug of occasional streamers shoot- 
ing upward from a bme of light in the north, and converging 
a t  the zenith; at 11.40 p. m. the display WRR still visible though 
less brilliant, and at miditight i t  had entirely disappeared. 

Mackiuaw City, Michigan, 11th: a t  7.30 p. m. there ap- 
peared a faint auroral light of pale pink color, reaching an al- 
titude of 20° and Covering BO0 of the  horizon. The display 
continued until 12.30 a.m., when the sky wasobscured by clouds. 

Marquette, Michigan, 12th: an aurora, resembling t h e ,  ’ 
morning dawn, was obserred at 1 a. In. 

Moorhead, Minnesota, 13th : a faint aurora was observed 
from 10.30 to 11.50 p. ni.; it consisted of a pale light in the 
north extending to an altitude of 1 5 O .  

Port Totten, Dakota: ai1 aurora, consisting of a pale yellow 
color, extending to an alt.itude of 20° and covoring 100° of the 
horizon, was observed fmm 10 p. m. to midnight. A h i n t  
auroral display was also observed on the 14th from 10.16 to 
11.50 p. m. 

Mount Washington, New Hampshire, 15th : a brilliant 
aurora was observed a t  10.55 p. m.; the light was of an in- 
tense greenish color, and illumiuated the mountain as brightly 
as though the full moon shone. 

Alpena, Michigan, 15th : an aurora was first noticed at 10.10 
p. m., consisting of a few faint streamers, which appeared and 
disappeared a t  intervals until 10.60 p. m., when they were last 
observed. 
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Dulnth, Minneltota, 15th : H pale, white auroral light w a ~  ob- 

semed from 8.10 p. m. to 11.25 p. ni.; at times i t  appoared iW 
a partiallarch ; no beams were risible. 

w a d  90. 
Fort Buford, Dakota, 16th : an aurora vas observed a t  4.44 

a. m. and continued until 5.15; i t  consisted of a well-defined 
arch extending upward 1 5 O  and covering the horizon from 
north-northwest to northeast. 

Escanaba, Michigau, 38th: a faint aurora was observed 
from 8.14 to 9.53 1). in. 

Mackinaw City, Mioliig;tn, 29th: when the sky cleared at; 
8.30 p. m. an aurora was observed; the display continued 
until 10.45 p. m., comieting of a light of' pele pink color, wliich 
extended upward 1 5 O  and over 30° of the  horizon. 

Escanaba, Michignu, 30th : a faint aurora warns observed from 
8.63 to 11.44 p. ni. 

Mackinaw Cit,y, Michigtin, 30th: an auroral light was ob- 
Aerved from 8 t.0 11.45 p. m.; altitude, 25O; azimuth, 300. 

Marquette, Michigan, 30th : an aurorii was observed a t  10 p. 
m.; an arch appealed covering Poo of tlie horizou; tlie displiilF 
ended a t  1l.30. 

Alpena., Michigan, 30th : 811 aurora a.ppea,red a t  9.40 p. m., 
consisting of' a diffuse light on the northern horizou; the dis- 
play ended a t  11.30 I). m. 

Portland, Maine, 31st : a. hin t  auroral display was obgerved 
from 9.45 p. m. until midnight; it consisted of $11 irregular 
arch of 30° and covered 90° of the horizou. 

Poplar River, Montaua, 31st: a pale auroral arch was visi- 
ble from 9.85 to 11.40 p. m.; two faint stre;uiiers rose to an 
;i.ltitude of 15O 

Mount 'Wa.shington, New Hampshire! 31st : an auroral light 
of bluish color was observed from 9.30 to 11.40 p. m.; several 
&reamers were visible. 

Obher aurora,l displays were observed diiriug the mouth, as 
follows : 

8th.-Webster, Dakota; Syca.niore, Illinois ; Cresco, Iowa ; 
Oardiner, Cornish, and Eastport, Maine ; Manistique, Nichi- 
ga.u ; Contoocook, New Hanlpshire; Waiiseon, Ohia.; Newport, 
Vermont. 

9th.-Eastport and Keut"s Hill, Maine. 
I 1th.-Gmdiner, Cornish, Orouo, Buckfield, and Portland, 

Maine ; Cambridge, Massachusetts ; Hiram, Ohio ; Newport, 
Verinout ; Mani towoc aud Madison, Wisconsin. 

13th .-Cornish, Maine. 
14tli.-Webs ter, Dakota ; Cambridge, Massachusetts, aurora 

suspected ; Harvard, Nebraska. 
. 16th.-Gardiner, Maine; Cambridge,Massacbiisetts. 

16th.--Web~ter, Dakota. 
17th.--Welmter, Dakota. 
18tti.-Fort Totten, Dakota ; Dyberry, Pennsylvania; 

Qeor&.-Atlttnta, 3d, 28th ; Athens, 28th. 
Illi'nois.-Anua, lrrt; Cairo, lst, 2d, 18th; Chicago, 2d; 

Spriugtielcl, 3d, 18th, 83d, 28th; Chiirleston, 2d, 7th, 18th, 
27th ; Collinsville, 3d, 57th ; Mattoon and Windsor, 18th, 27th. 

I?ila,i'nwn.-Greeucast,le, 3d, 3d, 7th, 18th, 19th, 27th ; Indian- 
apolis tind Lafayette, 18th, 27th ; Fort Wayne and Logansport, 
18th ; Terre Haute, 27th ; Jefferaonville, 28th. 

I n d i a n  Territory.-Forts Reno and Sill, 24th. 
Iowa.-Independence, 11th ; Iudianola, l l th ,  12th, 27th ; 

Keokuk, l l th ,  18tl1, 37th ; Burlington, 13tb, 18th, 37th; Fort 
Midisou, 17th, 37th ; Cedar Rapids and West Union, 24th; 
Des lMoines, 37th. 

Kunsns.-West Leaveiiworth, lst, l l t h ,  13th, 18th, 24th, 28th; 
Allison, 10th ; Achison, IOth, l l t h ,  18th, 21&, 27th ; Fort Scott, 
loth, 11th ; Leavetiworth, l l th ,  12tl1, 27th, 28th; Concordia 
aut1 Wyandotte, 11th ; Indepeudence, l l t h ,  84th ; Wellington, 
l l th ,  17t11, 24t11, 27th ; We~tmoreland, l l th ,  25th, 87th ; Yates 
Centre, l l t h ,  !Xth, 27th; Topeka, 18th, 24th, 27th; Ninnescah, 
34th. 

Louisiaim.-Shreveport, l l t h ,  12th, 25th, Slst ; Point Pleas- 
ant, 31st. 

Muine.-Baugor, Eastport, and Oardiner, 3d ; Portland, 3d, 
14th ; Orono, 3d, 14th, 30th. 

,l-inry/nnd.-Fort McHenry, 2d; Oceau City, 5d, 4th ; Bdti- 
inore, ad, 29th; Fallston, 3d, 39th. 

Marrsncltu8et~.-Blue Hill, Fall River, Somerset, Taunton, 
and Worcester, 3d ; Westborough, 3d, 4th ; Dudley, 3d, 5th ; 
Amherst and Rove, 4th. 

Micl t ipf i .  -Alpens, Bi nu iugh a.m , Detroit , Escan aba , Qrand 
Haven, La.nsiiig, Mackinaw City, Mauistique, and Saginaw, 
3d; Mottcille, 18t.h; Port Huron, 27th. 

1Kisso2cri.-Cartha,ge, 11th; Lamar, l l t h ,  27th ; Saint Louis, 
lSt.h, 31st: Conception, BPth, 27th. 

Nebrfl.ska.-North Platte, 10th ; Genoa,, loth, 37th; Crete and 
Marqiietbe, 11th; De Soto, Omaha, and Yutan, l l t h ,  27th; 
Tecumseh, 27th. 

I"ercc.da.-Carsoii City, 8th ; Fort McDermitt, 9th. 

Nett- Jersey.-Btwnegat City, 3d; Dover and Sandy Hook, 
3~1, 4t,h ; Somerville, 3d, 4th, 6th ; Beverly' and Moorestown, 
3d, 4tli,39th; Little Egg Harbor, 3d, 29th; Princeton, 4th; 
Atlaritic City, Ca,pe May, and Readington, 29th. 

New Jfm'co.-Fort Stautou, 9th, 17th. 
Neic York-Fort Coliimbus, Mountainville, and West Poiut, 

3cl; New Pork City, 3t1, 4th ; Albany and Menand Stat-ion, 
4th ; Ithaca, 3r1, 4th, 27th ; North Voluey, 33th; Buffdo, 13th, 
14th, 37th ; Humphrey, 27th. 

Netu H~~~~~lr . ire . - -Contoocool~,  4th, 8tZb. 

Moorhead, Minnesota, 15t.h : a bright aiworal display was 

with a waving light ; occasional Rtreamers were also observed, 
observed at 10 p. ru.; the entire northeru Rky was CO\Wed 

Slst.--Cambridge, Massachusetts ; North Volney, New Pork. 

Tllun~ler-wtoriiia occurred in the various states and terri- 
' THUNDER-STORMS. 

Fort Bennett, Da,kota, 16th: between 12.10 and 1.15 a. m. 
a faint aurora wiis observed in the north-northeast, cousiating 
of au arch coveriug 30O of the horizon and evtencliug up 
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. . North Cavolirra.-Hatteras, 1st; Charlotte, 31 ;  Wi.lming- 
ton, ad, 4th ; New Eiver Inlet, Yd, lath, 29th ; Weldon, 3d ; 
Smithville, 12th j Stateville, 20th ; Raleigh, 39th. 

Ohio. -Cleveland, Gerrettwille, and Napoleon, 3d, 97th ; 
Toledo and Wauneon, 18th ; College Hill, 2 h t ,  29th ; Ciucin- 
nati, Jecksonborough, Hiram, North Lewisburg, Tiffiu, West- 
erville, and Yellow Springs, 37th. 

Oregon.-East Portland, 9th ; Portleucl, lOtb. 
Pen~Zoania.-Wellsborougli, 3d ; Dyberry, 3cl; Fdllsing- 

ton, 3d, Pth, 29th, Chambersbnrg, 3c1, 13th ; Erie, :hl, 37th j 
Qrampian Hills and Pittsburg, 13bh ; Phila~lelpliia and South -. 
Bethlehem, Bth .  

Judith. 3d. 
Rhode I8Zurd.-Block Island, 3Tarrsgausett Pier, aiid Poiiit 

South Carolina.'-Kirkwood aud Stnteburg, ad, 3d ; Spartan- 

Total ........................................................ I , 1 . 3 3 3  100.1 I r1,gg6 i ro0 .a  
I 

These results are quite accordant, and show a slight Iwedorninance in the 
number of storms during new moon and first qiiarter above the other two 

The amount of the effect it will be seen, however, is extremely sli ht. 
!!urnin to the subject in hand, we find inany well-cductrted penple resizng 
dong t fe  Atlantic coast who believe that no severe thunder-storm will occur 
in their neighborhood during a falling tide. This belief ha* been recently 
communicated to this ofice by Mr. 8. B. Strong, the voluntary ol>server at 
Setauket, New York. There seemed to be sufficient reaqon for entering upon 
s n  investigation, even though uo relationship between the phenomena could 

hases. 

)e premised from general laws. There are many serious difliculties in the way 
)f such an investigation. 

1st. Thestorms themselves are not always well and sharply defined occur- 
'encek 

Zd. I t  is not easy to get the moment of most intense action during the pro 
mess of the storm or any other moment in the life of a storm which will enabfi 
w to make a rigid comparison between one and another. 

3d. We cannot easily determine whether we are at the centre or on the edge 
, fa  storm. 

4th. The question of the place where we shall take the tide is an intricate 
)ne, though it will be safer at the outset to take the tide on promontories 
-ather than at the head of bays or 11 large rivers. 

With the above conditions in mint  197 storms along the Atlantic coast from 
lavaiinah, Georgia, to Portland, Slaine, have been taken without selection, 
md studied in counectioti with rising and falling tide. Three divisions have 
Jeen made ; in  the first were >laced all storms which occurred on the risin 
ide, in the second all storms whch last'ed over from the rising tide or occurre! 
rery near the highest point, in the third all storms that occurred on a falling 
ide. Out of these 197 storms 111, or 56 per cent., were in tse first division, 
57, or 2:) per cent., were io the second, and 29, or 15 per cent., were in the 
.hird. Considering half the storms in the second division as belonging to the 
Brst we have '70.5 er cent. occurring on the risin tide as ainut '29.6 per cent. 
3n the falling. T k s  is a rather remarkable res& and ne%.corroboration by 
inore observations, and by extending the discussion to other countries. The 
results would seem to be worthy of a much more exhaustive study. I t  is very 
olaiii that the question of a connection between thunder-storms and the tides 
loes not stop at the sea-coast. We ought to obtain answers to question like 
.he following: 

Is there a direct effect from the tide on the storm 7 
Is there a force acting upon both? 
Is the influence at the coast alone ? 
Can we find any general law connecting the occurrence of thunder-storm 

inland with those on the coasts ? 
We map go still farther. Since it has been fairly well established that our 

nore severe thunder-storms occur in the southeast quadrant of low areas, may 
we not be embled to .currelate the development and proprese of OUT more 
general storm-actions with some general law not yet fully discovered 7 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solw halos were observed in the various states and territo- 

Alabama.-1st. 
ries, ns follows: 

Arizona.-7th, 90th. 
Cnlifornia.-l3th, 15th, 32d, 234 25th, 36th. 
Clolorado.--5th, 13th, 26th. 
Conneatimtt.-~Btli. . 

Qeorgin.--8th, loth, 19th, 27th. 

Indiana .-16 t h , 18th. 
Iooloa.-3d, 4th, loth, llt,h, 17th,24fh, 26th, 29th. 
Knwaa. -96t h . 
Kentucky.-11th . 
Mniice .- 13 t h ,3 1s t. 

Miaaotcri.-l5th. 
iKontann.-4th, 5tl1, 13th, 16th. 

Xero J@)rey.-lSth, 1'3 th. 
New Sork.-ISth, 13th, 16th, 18th. 
North Carolilau.-2Oth, 98th. 

Penn$ylrnlcin.--10tli, E t h ,  18th, 19th, 30th. 
Rhode Islnibd.-l3th, 20t.h. 
8mth CnroZina.-Sth, loth, 19th, 30th, 25th, 29th. 
Tenn.ea#ee.--'ith, l l th,  15th, 18th, 37th; 30th. 

Virgiain.-ll th, 18th, 19th, 26th, 38th. 
Wnahington Territorgl.-llth, 12t11, 16th. 
Whcowi'n.-l3th, 17t11, 18th, 24th. 
wyoml:ng.Jth, Sth, 9th, 13th, 14th, 16th, 17th, 24th to 28th. 

Luunr 11~10s ware observed in the various states and terri- 

Dnkotd.-2rl, 13th, Slst. 
Pbridfi.-26th, 3'7th. 

Idnh0.-13th. 
Illin0i8.-llth, 14th, 15t11, 17th, 18th, 26th, 27th. 

Il~.~oh.ignn.-l0t,h, 1 lth, 13th, l4th, 17th, 18th, 27th. 

Ne~~dfi.-lIth, 13th, 15th, 36th. 

Ohi0.-7th, 19th, 15th, 17tb, lSth, SOth, 24th to 27th. 

Te.l?a8.-6tb, 31st. 
Utah . - llt h . 

LUNAR HALOS. 

tories, as follows : 


