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igan City, Ind., a tug was sunk in going to the assistance 
of a freight steamer, and the steamer was badly daniaged. 
Tlie storm was very severe throughout Illinois and Indiana 
and all trafic was interrupted. During a windstorm at 
Abilene, Tex., the wind reached a niaxinium velocity of 50 
miles per hour from tlie northwest ; damage was done to out- 
buildings. 

Sd.-Severe snowstorms prevailed over New Hanipshire, 
Massachusetts, and New York. In  tlie Pemigewasset and 
Suncook valleys, N. H., the storm was uniisiially severe and 
trains were delayed. A t  Haverhill, Mass., tlie snow was 
attended by rain and sleet, causing heavy damage. At Kew 
Bedford, Mass., a southerly storm raged all day, accompanied 
by heavy rain in the afternoon ; conside'rable damage \v:w 
done by flood. At Niagara Falls, N. Y., all trains werc! de- 
layed by the heavy snow. 

6th.-A severe storni of rain, snow, and heavy wind pre- 
vailed throughout the middle Atlantic and New England 
states. A number of vessels went ashore 011 the New Eng- 
land coast. A t  Nantasket Beach, Salem, Lynn, and Glonces- 
ter, Mass., the storm \va8 exceptionally severe. At Rlocli 
Island, R. I., the gale reached a niaxiniuiii velocity of 32 
d e s  per hour. Three iiiiles from Block Island a sch(J0nt'r 
ran ashore ; crew were saved by the Life Saving Service ; yes- 
sel and imrt of cargo a total loss. Two vessels were wreckrcl 

snow in the mountains, causing all streanis to overflow, and 
doing great daniage to bridges. houses, etc. 

lBth.-A report from Vineyard Haven, Mass., states that 
9 barges and n tug went ashore 011 Naushon Island during a 
snowstorm. A heavy winclstorni of short duration, attended 
by heavy thunder, passed Over Coushatta, La. ; 9 buildings 
were l~lown down. A severe local storm visited southwest 
Arkaiisas in the afternoon. In the vicinity of Magnnlia the 
clouds hac1 a whirling niotion aiid a fnniiel-sliap~l cloud was 
ohserved ; the storm moved northeast and was prrcedecl hy 
heavy rain mixed with hail. d child \vas killed, and great 
10SS of pro1)ert.y \vas sustained. A heavy St(JrIl1 passed over 
southern Illinc~is in the eveiiiiig; i t  \vas a strnight blow and 
possessed reniarkal~le energy.. At Hnrriskurg grent dainage 
mau done. A t  Viiiceiiiies and JIuncie, Ind.. niiiiiy I)uildings 
were damaged. 

16th.-During a wind tiiid thuncler storni a t  llarshall- 
ville. Ga., great daiiiage was doiir to roofs. A t  lIorgan, Ga.. 
iiiiiior damage \vas clone. A heavy gale occurred a t  Chatta- 
nooga, Tenn., in the early morning, d t~~ i i i i g i~~g  glass. 

17 th . -A thunderstorni occurred n t  Pasudena, C'til . ,  u t  
4.20 a. in. : damage Iiy lightning. $1,000. 

2%d.-A report froni Jacksonville, Fln., states that during 
a thunderstorni a t  Estero Island, un the soiithwest coast. a 

~~ 

on t.he ;ort,li shori of Long Island, N. Y. %Gth.-A lieavg minc1st.orni prevailed in n~~rtherii  Yirginin. 
rain continued untd 5.30 p. ni., cha.nging to sleet and sno\v. I Five nii1es Irorth of 8tanardsville a barn \vas destroyed tind 
and attended by high winds reaching a ~i iaxi~ i iu~i i  velocity cif ; ontbiiildings w ~ r e  Idown clo\vn. At l i n k  Enterprise, Yii., 
41 miles froiii the west. 
of Cape Charles, \'a. Wth.-X thunderstorni occurred at  Los Angeles, C!al.,' a t  
Greenville, N. C., caused great. destruction t.0 tiiiilwr. At ; i a. 111. ; the light~ning was vivid and t.hr thunder very heavy. 
Society Hill, S. C., a sleet and snow storm did consiclerable , A 1.1nrn \viis set 011 fire ant1 minor dniiiagi: was done by rain. 
daninge to shrubbery and trees. 8ls t . - Ihr ing a heavy thunderst.orni a t  Archer, Fla., a t  2 

nin.11 \vas killed by lightning and :iiiotIii~~r seriously injured. 
A t  Norfolk, Va., 

Several wrecks were reported iiort,li out.I~uilclings ani1 fences were clatiitigrd. 
Heavy sleet stornis at Falkland a.nd I 

i 
10th.-Heavy rains in northwest Washington nielt,ed the I a. in., niuiiy trees were st.ruck hy lightning. 
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INLAND XAVIGATION. 

HeiyLts of ,ice,.s-ContiIioeil. I ............. -- . .................... STAQE OF WATER IN RIVERS. 
" C  The following table shows the danger-points a t  the various i ' ;: I Highest water. I IAuwest wnter. I z6 

river stations; the highest and lowest stages for the month, Stutiuns. I:.;;; -1 - M  

with the dates of occurrence : and tlie nionthlv ranges for De- j 7" c= ,Height.l bate. /Heiglrt.[ Date. j , z  2 ., 
cember, 1593 : 

Height8 of rivers above loa-water mark, Dreemher, 1893. 

Ytlrtiona. 

Red River. : F M t .  . )'est. keel. Feel. 
Shreveport, La. ................ .: 29.0 3.4 5 ' -0.7 I 4.1 

ArkflMW River. 
Fort Smith Ark ................. 22.0 5.2 I 1 . 0  31 4.2 
Litt1eRock:Ark.. ; 2 3 . 0 '  8.5 2 4.1 , 31 4.4 

Bmsarri River. 
Pierre, S. Dnk *.. .............. ..i 13.0 i.. .......................... .;. .................. 
Kansas Cdy, Mo 21.0 I 5.7 j 29 , 3.1 

SaintPaul Miniis ................. 

.............. 
Siouxci ty  ~ o w a .  ................ I rs.7 ............................... , .................. ................. 19 , 2 . 6  

Bfmiaippi Riaer. I 
1 4 . 0 '  ..................... ' .......................... 

La Crosse,' wis *... ............... 10.0 ........ I.. ..................................... 
Dubuqne.lown. ................. ~ 16.0 .............................................. 
Davenport. Iowa .................. 15.0 ........ ' .................... i ............ 1:: .... 
Keoknk, Iowa.. .................. 14.0 ............................................... 
Eannibnl, Mo .................... ! 17.0 2 . 0  23.24 -1.9 4 3.9 

Cairo I l l  ......................... ~ 40.0 . 13.4 I a8,zg 5.3 I 8. I 
Membhis, Tenn.. ................ 33.0 I 8.2 ~ 31 2.4 4 5.4 
Vicksburg, M i s s  .................. 41.0 7.S 20.21 0.S 2.3 7.Q 

Pnrkershur W Vn .............. 39.0 . 20 .0  19 6.9 i I 13.1 
Ciucinnnti, h i :  ................ .: 45.0 24.3 2 1  9 . 1  1 15.2 
Louisville. Ky 24.0 10.t 23 5 . 5  , 

2 g . s  Nnshville.Tenn .................. 40.0 12i3 4 2 .5  ' 

Chnttnnoogn. 'Penn.. ............. 33.0 4.7 6,7 2.5 1 , q  2 . 2  
Knorville.Fenn 27 j r  1 . 5  .................. 29.0 2 . 9 .  1,5,6 1 .4  

14 10.6 

................ . Saint Louis, M o . .  30.0 2.5 28 , 0.0 ' 9 2 .5  

New Orlenns. Ln.. ................ 13.0 3.9 25,26 2 . 0  7 1.9 
Ohio Riuer. 

................... I 5. I 
CA~mberla~td River. 

Tennsaace River. 

Xonongalrela Riuer. ! 
Pittaburg. Pa ..................... 22. o i 14.3 18 3.71 

I 1 - 
Feet. I bket. 

9.6 I 

17.0 ~ 3.s 1 
48.0 5.7 I i 
1S.o ~ 2.6 ' I 
22.0 ~ 7.5 I 

19.0 I ! 
25.0 j 17.3 ~ 

. I  

........ 
4 i -- 

*Froerll. 

I' 
- 

Snurrnnah River. 
Augustn,(in ...................... 

Il'illniitelle River. 
Portlanai. I.lrccon ............... .I 
Bnrristlnrg, Pit.. ................. I 

dlubarin River. I 

Montgoinerg, Ala ................. 
Jnniex Riaer. 

~16~ql~dIn~l71a River. 

I.ynchbury, Vn ................ ..; 
Sucrn~ircnlu River. 

Red Blutt, Citl ..................... 
Sacramento, C:rl ................. 

Des illurnex Rirw. 
Uea Moines,Iowa* ............... 

1.FaLI. 
15 j 2.3 

13.7 

I9 ' 2.0 

31 j 0.7 ! 29 I 5.0 I 1  
I 

25 I ' 1.9 
I 0*7 

1.8 13,201 5.7 
~ 11.5 , 14 ! 5.s  

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

FLOODS. 

The ~ L I J O V F  t t ihl i .  S h l J \ V S  thiit during thr 111o11tli o f  De~c.11ibt.r 
tlir ouly river that esperienced eslwcinl high water \vas tlie 
IVillnniette, tit I'ortlnnd, Oregon. Othrr l'el)(Jrfs show tloocls 
on the 4th aiid 5th nt Oregon City, Oregon, 1~rwrntin.e; trains 
from passing, aiid in Elk Creek, ~vnshing :t\vny flour and saw 
mills, r i l w  iii the C'ciqdle Riwr, ilam;~giiig the railway tracks. 

C'LOSINli OF NAVIG.4TIim. 

Tlie wreldy '' bulletin ( ~ f  siio\v lying iJii t.he gruiiiid '' 
gives rqwrts o f  ice in rivers ti.iiil hadJUTS. and s111)ws that 
i t  was sufticient.ly thick to inil)iAe iiarigat,ioii on Monday, 
Decvnil:~er 4. : L t  Dnvenport and I)ul)uclue, Iowa, Green Bay, 
\Vis., h'I?lJkuk, Iowa, La Crosse, \\'is., O~iialia, X e h . ,  Pierre, 
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S. Dak., Saint Paul, Minn., Sandusky, Ohio, Sioux City, Iowa, 
Toledo, Ohio, and Williston, N. Dak. On December 11 the 
following additional places reported ice of 2 inches or more 
in thickness: Bismarck, N. Dak., Detroit, Mich., Erie, Pa., 
Kenfney, Nebr., Port Hnron, Mich., and Rochester, N. Y. On 
December 18 the following addit.iona1 places were reported : 
Albany, N. Y., Alpena, Mich., Chicago, Ill., Harrisburg, Pa., 
Sault &e. Marie, Mich., and Yankton, S. Dak. On December 
25, :it 5 p. ni., there was practically no ice in the lower lake 
region, and thence southmard ; no change in the thickness of 
ice \vas reported from Albany, N. Y., Green Bay, Wis., Duhuyue 
and Sioux City, Iowa ; the thickness was 22 inches a t  Williston, 
N. Dak. By Jaiinary 1 tlie ice in the upper Missouri was 4 to 
5 inches thicker ; froin Det,roit,, Mich., to Mackinaw, Mich., on 
Lake Huron, ice was 3 to 7 inches thicker than on December 25. 
The Mississippi a t  and below Dtbvenport, Iowa, and the Hud- 
son a t  and below Albany, N. Y., were then free froin ice. A 
half-inch of ice was reported in t.he Snsquelia.nna a t  Ha.rris- 
burg, Pa. 

The following special reports have also been collected : 

Brrfalo Cr.eek.-Bnffdo, N. Y., lGtli, one of tlie niost r1is:rstroiw Roods 
which the Buttido $!eel; territory has ever suffered canie with the th:iw and 
rain of yesterday. l h e  creek rose PO feet last night, orerllowed its banlts, 
and left 4 feet of water over the whole territory known an South Btift:.tlt~. 

Cotmer.ticzrt Hirer.-Hartford. Cotin., 13t11, closed f i ~ r  navig:ition. New 
Haven, Conn.. 14th, navigation closed. 

Detroit Rirer-.-Detroit, Mich., %I to 1% floating ice; IStli, nsvigntion 
closed; 20tl1, frozen, but  ice snon brolieii by ferry IJoats 

Hcttl#otr Kiuo..--AIbaiiy, N. I-., 4tl1, floating ice: 5th,  last boat. nf the 
season left at. 5 p. in.; G t h .  frozen in the morning; 9th. gnrgrd itear l<inder- 
hook Light. traffic blocked; 10th. ice gorge remaiiietl lirni betweeti the upper 

lower Iiinderhooli Lights: 1 G t h .  ii:rvigation closed frcim B l l ~ n ~ ~ y  ti> Puu~lt- 
keepsie; ”Xi, ice reported :is tnuviiig south of Kinilerhi~oli; Ztith. ict. n i i ~ v c . d  
diiring t.he night, and reported a5 gorging tu the soath of (3rt.en1.1usli Bridge; 
S!lth, tree frum ice. Iiingstun. N. P., 18th, tenilleratiire :it zero all drty: fruzcn 
snlid north of city and people wnlkittg across from I h t l i  t o  Ihrrytown: 
earliest closing north of here in  ni:iny ycars; soiith of  city navigation going 
on, hiit there is considerable Hostiitg ice. 

Ili‘itioiu Riuer.-Haviina, Ill., Ist, closet1 for navigation. hut opetied after 15th. 
Kerrtiebrc h’izw.-Gardiner, Me., %I, closed. Cath. Me., 14th, frozen the 

entite length of the cit.y. 
Mississippi Ricer.-Srrint Piiiil. Miiln., Uth, genemlly frozen, escept n 

very narrow strip along tlie hank in front of city. River-giup rcndings SUS- 
petided. Port. hladiwn. Iowa. 38th. ice 
passed out of river. Iienliuk, Iowa. Sd, ice gorge fi,rmud south of station; 
4th, river frozen; 18th. gorge broken 1)). northwest gnlr; 3lst. light runiting 
ice. Davenpnrt, Iowa, dd. river frozen; 36th, ice i i t  river broke np aliove 
city and began moving alJOllt again but son11 bccame blocked in the afternnnn; 
28th, ice went out ot’ river at the bridge during the early morning; river 

Uubnque, Iowa. 1st. closed by ice. 

~~ 

full of floating ice. Warsaw, Ill., let, river fiill of floating ice; 3d, river frozen. 
Saint Louis, Mo., 3d to 6th, floating ice. 

~ i m n i r i  Ricer.-Greenwood, S. Dali., 2d, frozen and teams crossing on 
ice. Santee Agency, Nebr., Pd, frozen; 16th, crossed by terms. Sionx City, 
Iowa, Ist, frozen and iiavigation closed. Rluffton. Mo., Ist, floating ice. 
Boonville, Mo., floating ice; 4th, gorged above; 15th, gorge broken; 16th, 
benvv ice. 

Ohio Xitw.-Wheeling, W. VH., tjth to 9th, l-lth, 2”d to 2ith, floating ice. 
hrobseot  h%er.-(hiio, Ire., 4th, closed by ice. 
Saint Croix Kiuer.-Cnlais, Me., 1:3-l4th, frozen solid froin the bridge to 

the itnrrows. 
Soitit Imclarrce Rimr.-A dispatch to the ’. Utica Herald I *  from Chyton, 

dated 14tl1, rqys that the weather is the coldest. esperienced in that locality in 
years, 18’ IJekJW zero. A s  far as the 
eve coiiltl see no open water appears, sild the dense fog steaniirtg from the 
\inter that had ulmnst hidden it fGr the past few days had all disa peared. It 
is the tir.<t time within the recollection of the clldest rcsideiits S a t  the river 
has frozc~n over so early in the winter, and with so liitlc snow-not enough 
fiir sleighing. 

Sairrt Marys Riuer..--Qaiilt &e. Marie. Mich., i th,  last boat bound down 
1,ake left to-day; Gth, navigation closed; 15th, frozen. 

h’tcsprcelattria Riaw.-Lock Haven, Pa., Pd, west branch frozeu; l i th ,  
sliish ice. 

Il ’ah~.~k.  Rircr.-Laf;tyette, Ind., 18th, full of floating ice. 
Erie Carid.-Rochester, N. S., closed for navigation. 
Busprrclrccrrrca Currrd.-Sclins Grove. Pa., Sth, navigation closed. 
Lake Srryer.io,..-Doliitli, Minn., Sth, the last steamer of the season arrived 

t 0- (I r y  . 
Lukrl ,l~i~.~~i!/rcn.-Green Ray. Wia., 1st. the schooner * ‘  Bacon ” arrived, 

and was the last lJnat of the se:ison to arrive; :%I! two steamers left port to-day 
and ti:ivigatinn clnsed; 4th. ice in the river 8 inches thick. Chicago, Ill., 
IOth, navigatiim closed. 

I.ukz Ifrrrorr.-Purt Huron, Mich., 1st tn 411, flnating ice in Black River; 
]MI, t W l J  steninera ptssed np the Lslic tn-day, being the last delmrture, and 
nnvig:rtion clliretl; %th, the warni we:ither :wd riiiii d u r i y  the past few days 
has I)rnlien i i p  tlie ice in  the Ul;icli R.iver: an icc gorge tornied in the river 
a i d  :b large riuntber of vessels were torn iiwn their moorings; slight dainuge 
t i ,  briolge: Sikh. :<1st, tloaring ice i n  Saint Clair River. 

Toledo, Oliio, 3d, 
riwr :ind 11it.v frozen. tugs Iwidic :L cli:iiinel through the ice: 7th. the last ves- 
re1 nf t h c  sc‘iisnn arrivwl to-day. i i : tvis i t iam cl~nscrl; %%I, river Gee from ice. 
Clewlaii~l. t1)Iiin. 5th tal  Iith. 1 l t h  to litli, Iljth, 2ilt.h. “1st. and ?%If floating 
ice i n  river: .11111. the last boats of the se:i.son left port to-day; I4th, 
the 1:wt. IJnat nf the ~ c a ~ i i i i  arrived tn-day. Windsor, Ont., T t h ,  the ice 
at tlw l i ed  (if I d i e  IZrir h:rs IJecclnie sn heavy as to forin a very serious ob- 
strnvtioii to the passage iBf boats. only the niwt powerfd steamers being able 
to fnrce their way thrflnugh; the ice trstends froin the n i t i n t h  of the river lo 
Cdchester Pnint, mid a rcciirrence of freezing weather \vould close navigation 
to d l  TAalre Erie ports. Buffalo, 
N. T., 16tli, navization closed. 

Luke Osfro.io.--Toronto. Canada, 2”d, the bay was frozen over last Satur- 
day, but the snbseqiieitt high mind drove the ice all out again on Sunday; 
last night it was frozen civer to the isl:ind once more; this is a few da s 
e d i c r  than the freezing of the bay took  lace last year. Oswego, N. 2, 
I l th ,  navigrtioir closed on Lake Ontario. 

Hermann, Mo., 1st. navigation closed. 

The river is practic;illy frozen over. 

I,rrIir Erie.-Erie, Pa., 4th. Preqiic Me Bay frozen. 

Sanduskg, Ohio, i t l i ,  navigntion closed. 

ATMOSPHERIC ELECTRICITY. 

THUNDERSTORMS A N D  AURORAS. 
The table on p. 360 shows in detail for December, 1553, 

the number of stations from which meteorological repnrts 
were received ; and the number of such stations reporting 
thunderstorms (T)  and auroras (A),  respectively, in each 
state and on eltch day of the nioiith on which the plienoniena 
were observed. 

A nieiition of the more severe thunderstorms reported for 
the month is gi\-en under “ Local stornis.” 

The dates on which reports were most numerous are the 3d, 
Eth, lGth, 24th: and 29th. 

The dates on which reports were least nun~erous are the 
5th, 8tl1, 9th, l l th ,  13tl1, 17th, lSth, and 19th. 

The states froni which the most nunierous thunderstorin 
reports were received were Florida, Iowa, Louisiana, and 
South Caroli nn. 

The evenings on which the full moonlight iiiust have in- 
terfered with observations were the 12th to 20th. On the 

THUNDERSTORMS. 

AURORAS. 

. 3  

remaining 23 evenings 73 aurora reports were received, or an 
average of 3 per day. The dates on which the reported num- 
ber especially escerded this average were the 5th, 27th, and 
29th. The only date on which both thuuclerstornis and 
aurora reports mere specially nnnierous mas the 29th. None 
of the auroras of Deceniber seein to have been especially 
1)rilliant. 

In  reference to the aurora of Noveniber 1,1893 (see MONTHLY 
M 7 ~ ~ ~ ~ ~ ~ ~  REVIEW, p. 3%), the obseryer n t  Marquette, Mich., . 
reports that the display estendecl froin the northern horizon up 
to an altitude of l lOo :  viz., to a point 20° 6 0 ~ t l 1  of the zenith. 
The greatest esteiit of the display around the horizon was 
froin azimuth 50° around to the north to aziinuth 310; the 
streamers estending from all this part of the horizon up 
toward the point SOo south of t.he zenith. 

The olJserrer a t  Hnvre, Mont., reports that a t  9.15, p. m., the 
crown of the arch in the north wi‘l~s 40° in altitude, and the 
estreinities of the arch were 180° apart in azimuth ; nt 1, a. ni., 
November 2, tlie east end of the arch was loc south of the east 
point of the compass, with an altitude of 90° a t  crown of arch. 


