
formed near the Catholic Cemetery. about 4 miles from Erio, - Pa. It lnavod rapidly osstward a distance of about 3 miles i n  
a path about one-half milo wide. Eleven large trees, wit l i iu  
a distance of 100 feot., were twisted off, leaviug the stumps 
standing; one of the  trees was 3 feet in diameter. A large 
cucumber tree, 95 feet high, standing alone in a 5eld, w a s  torii 
up by the roots, Felice rails wore blow11 about like straws, 
and shocks of corn were carried up. The iustrumenk :it tho 
Eligual Office in Erie indicated a marked disturbance, and tn-o 
special observations were taken. The clouds were low :ind of 
a gray, angry appearance, a d  their movement was cyclouic. 
The rainfall at Erie was 1.12 inch. Tho torriado wi18 attended 
by a deep roaring sound. On tho 19th a 
heavy hail storm, with high winds, caused considerable dsin- 
age in the Wyoming Valley, Pa. At Key West, Fla., a fresh 
88. wind began at  midnight, 28t11, and veered to xw. a t  4 n. in., 
29th, after which i t  began to increase in forco uutil 9.10 a. m., 
when a velocity of38 miles per hour w a s  reaclied, with barom- 
eter at 29.83. A t  11.25 R. m. tile wiud jumped to nw., and at  
11.65 a.  m. :ittaioed a velocity of 62 miles per hour ;  oue mile 
beiug registered a t  the  rate of 60 miles per hour a t  11 a. m. 

N o  lives were lost. 

__ .................. -- -___ 
1- Highest wntor. 
w c -  /6‘$1 bate. laeight. 

I 6.8 

Stations. 

.... -____._.. 

............... 
............... 19 12.8 

I 8 .J  

i Tsnnuace R C w .  

diononqahoh River. 

8wnnah River. 

WiUmnclU R i w .  

Chattanooga, Tenn 33.0 

Pittsburgh, P a . .  ., 29.0 

Augusta, Ga ...................... 3J.O 

................. 17 2.4 Portland, Oregon 15.0 

 INLAND NAVIGATION. 

- __ ____ 
Lowent wntor. 

Dnte. Illeight 

30 r .4  

............ __ 

Jg,30 4.2 

25,26 6.8 

7 - 0.5 
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STAGE OF WATER I N  RIVERS AND HARBORS. 

T le f o l c n g  table showa the danger-point at the  several 
stations; the highest and lowest water during Novembor, 1890, 
with the dates of occurrence and the monthly ranges : 
Heights of rivers above low-water mark, November, 1890 ( in  fed and tenth) .  

Oh 

Port Smith A r k  ................. 
M i i r i  R i m .  

Fort Buford N .  Dnk ..................... 
Littlo Rock: Ark ................. 
Kannlu, Cit ; Mo ................. 

&imppi River. 

2a.o 
2 3 0  

21.0 

.- .. __ __^_____. - 
Phis wiis the liigliest relocity recorded for November at Key 
wefit since tlie est:iblislimeiit of t1i:tt etation i i i  1870. Strong 
nw. wiiid continued during the aftomoo11, and a t  midnight i t  
was blowing 36 miles per Iiour. Tile 29th opened overcast, 
wit11 cumulo.stratun cloutln, wliicli soon began to break ; partly 
c l o i i t l y  weather lollowecl. At  11 ii. 111. the ‘( iiorther” cloud- 
bank waa observed appronchiog, :ind itt pnssbd orer the station 
at  11.25 a. in. Weather c1oudy ;ind tiireatelling tlirougllout 
tile nfteriiooii, with light rain froin 7.20 to 7.35 a. m., inid from 
8 to 8.15 1). m. AH tile wiiid veered to 1iw.  the b:tronioter corn. 
meiiced to rise rapidly, and :it 8 1). In. stood a t  29.97. The 
following casualties occurrod during tho titorin : The 8. 8. 
( 6  Al;tmo ’7 iii ondenvoring to get to her w h w f  waa forced illto 
the U. 8. Light~ioliRe H. N. -6 L:iurel,” which sustriiiied damage 
to tho extent of $300. Smdler vesseh dr:igged tlieir iiiichors, 
but nono were inntoririlly injured. A t  Jupitor, Fh.,  a heavy 
rail1 storin, with tliuiider and lightning, begiln tit 4.80 a. m., 
29th, nritl coiitiiiued a t  internal8 during tlie day. Some dam- 
age mas done to cro and o oges and othorU).uit suffered. 
liicomiiig steamers rgortetl ifiigation vory difficult owing to 
the high winda. 

Saint Louis, Y o . . .  ............... 
Cairo Ill ......................... 
Vlckeburg MISE ................. Membhin, Tenn .................. 
New Orl&s, Ln ................. 

Louisvill;, Ky ................... 

Ohio River. ................... ............. ................. 
&nb~~land  RCwr. 

nighest  water. I Lowest water. I i-A 

32.0 
40.0 
34.6 

13.0 
, 41.0 

J J . 0  
38.0 

2 5 0  

I 

AURORAS. 
Aurorm were repor&d”?owe : let, Mount Saint Mary’s, 

Md. 2d, Fort Buford, N. Dak. 3d, La Fayette, Ind. 5tl1, 
Mount Saint Mary%, Md. 6th, Huron, S. Dak. ; Mount Saiut 
Mary’s, &Id.; Meltdville, Pa. 7th, New Hartford, ( h i l . ;  
Alta, Bancroft, Cresco, Osage, and StilRon, Iowa; Barren 
Creek Bprings and Mount Saint Mary’s, Md.; Amherst, Cam- 
bridge, Concord, Dudley, Leicester, North Billeriw, and Soin- 
emet, Mass.; Red Wing. Saint P:iuI, Saint Vincent, aiid 
Bheldon, Minn. ; Clioteau and Fort Ansinniboine, Mont. ; 
Kennedy and North Loup, Nebr.; Antrim aiicl Naaliuii, N. H.; 
Egg Harbor City, Madisoii, Rancocaa, and Readiiigton, N. J. ; 
New Lisbon, N. Y.; Bismarck, Fort Buford, Fort Yatee, anti 

1.0 ! 1 . 3  

r Westtown, Pa. ; Block Island B. I. ; Scrauton and WebBbr, 
8. Dak. ; Embnmrsa, Green bay, and Peshtigo, Wi8. 13th, 
Voluntown, Colin.; ERstpOrt Me.; Amlierat, MHHR.; Alpena 
and Tlioniville, M i d i .  ; Paleriiio, N. Y. ; Eagle’s Mere nlld Le 
Roy, Pa.; Block Itll;iu(l, It. 1 . ;  Hiiron, 5. Diik.; Nortlifield, 
Vt. ; Griiiitnburgh, WiH. 14tl1, Sailit ViliC0iit, Mini). ; Rand- 
ollt, N. Y. 15th, Fort, Buford, N. Dnk. 16tl1, Wobstor, s, 
J h k .  19tl1, Mount S:iint M:irX’x, Md. 21Rt, Austin, Mo. 26th, 
2Gth, :uid 29tl1, Mount Saint Mary’s, Md. 

i auror:w wore observed i l l  t,lie Atlantic CO:\Rt xtatcs 
f r g k ! ; v k i i i n m  to Mnrylantl, id id iu Wisconsin, Minne-  
sota, IOR~H, Nebraska, the Dakot:is, :ind Mantaii~r. 

Fort Buford, N. Dak., 2d: an aiirortb was obsorved a t  12.31 

2.9 
3.7 
J .  4 

6 .3  
14. I 

16.4 
4.8 

4.2  
7 .4  

16.5 
R. a 

2. a 

r1.a 

3.2 

1.4 
a. I 
1.8 

: :a  
IO. a 

10.2 
7.3 

3. I 

8.6 
11.3 
1S.a 
4.2 
8. I 

C E  I N  RIVERS AND HARBORS. 
.-Ret1 Wing, Minii., loth, thiii ice, the firat 

of tile SeiiNon, covered the river. Sriint Paul, Mina., 9th, small 
pieoes of floating ice i i i  the river. 

Mdeouri River.-Fort Buford, N. Dalc., 9th to 14tIi, floatiug 
ice i n  tlie river. Scrnutoii, S. Dak., 8th, :inchor ice in the 
river. Fort Sully, S. Diik., lOtli, runiiiug ice ii i  the river; 
navigation cloliecl on 11th. 

A t  Duluth, Minu., thin ice fOrmet1 011 the Superior side of 
the Bay 011 tho 8th. on the 27th illid 28th ice iutorrupted 
navigation 011 the Erie Cmnl i n  ea8t-ceutral Now Pork. 

0 FI7ODS.  
Flood8 m d  high water Were reported along the w a n d  

Oolorado rivers in west Arizoiin 011 the 8t,h. 
0- 

- - 
ATMOSPHERIC ELECTItIOITY. 
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to about altitude 7 5 O ,  and extouding over about 76O of azimuth 
between northwest aud northeast. These streamer8 wore i n  
continual motion, and tlioir color from t h e  base, part way up, 
WIIR of a lemon shade tinged wi th  red on the oiiter edgos; the 
most easterly was red and more stationary. The d;wk b:iso 
usually observed in an auroral display was absent. The 
streamers disappeared a t  12.66 a. m. 

Concord, Maas., 7th : B brilliiwt aurora was observed in the 
evening, which attaiued its greatest brilliancy a t  8.50 1). m. 
It watt composed of bright yellow streamer8 and dark purph 
waves, moving in  rapid succession from west to east. The 
w;Lves mere visible only G minutes, but the Atreamers con- 
tinued briglit for 2 hours. 

Port YHtes, N. kak., 7 th  : a brilliant aurora, contiisting of 
an arch exteuding from about 120' to  250' of azimuth, and 
reitching nearly to the zenith, wns observed at 8 p. m. Light 
stroiimersreaching altitude 40' to48' were observed in t h e  lower 
portion of the arch. The display lasted until nearly midnight. 

Green Bay, Wis., 7th: R brilliant aurora was obser\.cd at 
7.45 p. in. It consisted of an arch of white light extending 
from about 136' to 226' azimuth. The crown of the twcli 
remhod altitude about 20'. The b-e of the arch, mhicli m;uj 
of a dull ruddy hue, w a s  about 1' in width, and the &irk Reg- 
ment was of inky blackness. A t  8-10 p. m. t h e  *'inerry 
dancers '7 made their appearanc8, and in a few secoiids about loo 
af them were in incessant motion, re?chi!ig the  zenith a t  times. 
At 8.20 p. m. these changed to curtaq-llke appearances which 
swayed to and fro, folding and unfold111g like banners. 

Fort Buford, N. Dak., 7 4 t h  : au aurora was observed a t  7.40 
p. m., 7th. It consisted of a narrow band of light grey color at 
altitude about 20°, and extended from nw. to ne. The band 
gradually increased in width aud exteuded from nw. to due 
e., varying in altitude from 2 6 O  to 60'. A t  times there were 
two distinct arches and agnin these Would form one sheet of 
groy light through which waves of white would pass. Stream. 

- 

() MISOELLANEOUS PHENOMENA. 

&p SPOTS. 
Haverford Oollege Observatory, Pa., (observod by Prof. F 

p .  Leavenworth) : 

Dote. 

__L_ 

I g I :  
L. 

Nov., 1890. 
I, 11 a . m . . . .  I 
3, 9 a .m. . . '  o 
4, IO n. m . . .  I 
5, IO n. m . . .  o 
6, 1 1  n. m . . .  o 

z: :: E;;:::; : 
10, IO n. m . . .  o 
13, a p .  m...l 2 
r4, IO a. m...J o 
18, I O  n. m.... o 
19, IO R m . . . ~  o 
a o , I a m  .....I o 
ax, I O  a. n i . . .  I 
=a, IO n. 111.. .! o 
a3, IO R. m .  ... o 
14, IO n. m . .  . o 

IO n . m . . .  o 3 ra m ..... o 

5: :: Em:::, : 
ag, IO R m . . .  o 
30, 3 p .  m . . . !  I 

Mr. D. E. 
with faculse. 
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eru of white, nt times slightly tingod on the outer edge with 
red, were first observed at  10.56 p. in.;  these worild ouly be 
risible for short periods. The (lark aeginent mas observed a t  
interwls, irregular i n  form, at times just above tho horizon, 
and ;igniu a t  7°altitiide. Piitclios of iiuror;i, similar to illumi- 
w ted  clouds, woro obserrcd south of the zouitli. Tho most 
noticeable feature 0 1  the aurora \viis observed at  about 12.10 
a. m., Sth, when tho wholo northerii Iiorizou was covored wi th  
streaks of an olive green color, interspersod with dark spnces. 

Siiint Vincont, Miiiii,, 7-Sth : it11 aurora mas observed a t  
9.30 1). IU., 7tl1,in the forui of thrco woll-defiuetl nrchos extend- 
ing from east to wost rrlong tlio uortliern Iiorizoii. These bands 
were of H whitish color, the width of each being about that of 
an ordinary rainbow. Wlion first observed tho sky was partly 
cloudy iilld tho bands were soiiiew1i;it obsciirod, but by midnight 
the clouds disappoarod and tlio b:inds hiid att.ninec1 their maxi- 
mum brilliancy and wore still of the s ~ n i e  whitish color. The 
display lasted unt'  1.45 a. in., lltli. 

Thnnder-storms wore ior tec l  as follows : east of the Rocky 
Mountains thunder-storms were reported in the gl'Qiitt3St uum- 
bor of state8, 6, on the Stll ; in  5 oil the 9t,li; i n  4 011 the Sa, 
16th, :uid 1Gth ; in  3 on the 7th ;tiid 14th ; in 2 on the 3d, l l t h ,  
rind 19th; irnd in 1 on tile l O t h ,  13th, 13tl1, 17111, 23d, 26th, 
28t11, :uid 29th. The 1&, 4tl1, 5th, (Itti, 20tl1, alst, 32d, 24tli, 
3Gth, %th, uud 30th, wero the only dates 011 mliicli tliunder- 
8tOl'nIN were not reported. 

Emt of the Rocky Mouutaiiis thunder-storms were reported 
on tlia greatest namber of dates, S, in Tex. ; 011 7 in PIS.; ou 
6 iu  Kanu. ; 011 3 in La. and Pa.; on 2 i n  Ark., Iod. T., Minu., 
Miss., : k i d  Tenti.; and 011 1 in Ala., Ill., N. J., N. Y., N. O., 
and Ohio. Weat of the Rocky Moiiiitains thmlder-storms were 
reported tis follows: Ariz., 7th; Cal., 12th; N. Mex., 6th. 
I n  states and territories other tliaii those iininotl no thuuder- 
storms were reported. 
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Heinnrks. 

I largo Spot. nonr edge. 
Doflnition d i r .  
Doflnition h i r .  veiled spot. 
Deflnition ood. 

Doflnition Rood; on odgo; I Inrge 
Doflnition fnir. I lnrge spot. 
Dofinition poo;. 
Doflnition good. 
DoHnition good. 
Deflnitim fnir. 
Duflnition fair. 
Doflnition fitir. 
Definition fnlr 

Dnflnition k r .  [PPOt. 

h f l n i t i o n  o&; I lnrgo spot. 
Dofinition &ir; I large spot. 
Defliiitioii fino. I IurRo spot. 
Deflnition good. lurgu spots.' 
Dofinition fiiir: : L a o  spots. 
Dellnition poor. ' - 
Deflnltion poor. 
Doflnition good; a lnrgo spota. 
Deflnition good; I lnrge spot. 
-.- 

:a, Iowa: 9th, 1 group, 3. q w t s  ~e . ,  
h, 1 group, 3 spots. 12th rind 13tl1,l 

group, 2 spots; Rpotfl small. 17th, siti;ill faculoee on e. limb; 
groups of f:iculm w a r  88. and w. limbs. 18tl1, faculse se. ; seen 
throiigh clouds. 22t1, 1 group, 2 
spots; group oil e. limb, with fncnlse. 23d, 1 group, 5 6pots; 
1 Inrge spot; large area of fiiculae surrounding gronp. 24tl1, 
1 group, 7 spots; 1 spot large. %th, 4 groups in north lnti- 
tuclo. !%th, 4 groiipu, 19 spots; 3 rerx Iilrge spots each with 
umbra ; t i i d  I~snumbrii. 27th. 4 groiips, 12 spots ; group8 near 
together. %th, 4 groups, 15 spots; 1 liirge spot with umbra 
riud peiiumbrii. 2Z)th, 4 groups, 11 spots; large spot un- 
cliungecl; groups diminishing in Nixe. 30t11, 3 group8 ne. ; 
hazy; could not coiiiit suinll spotN; siiiltll faculs ou e.  limb. 
Oloady Sd, 6th to 8th, mid 16th. 

Mr. Joliii W. lJam&q, Riley, Ill. : none seen uutil loth, then 
3 spots 1iUilr Run's meridinn ; rniiislied 14th. 22d, 2 spots sur- 
rounded by vory prominent f i w u l s  iienr e. limb. '23d. promi- 
nent. f i i c u l ~  now e. limb. Theso soon formed 3 groups of 
Rmtill npot8, and 1 large spot, the Iattter on sun% meridian 28th. 
SGth, 25 small  pots. 

Mr. C. E. Buzzoll, Leiif River, Ill.: 1st to 3d, cloudy. 4th 
to 5tl1, cle;ir disc. 6th to 9th, cloudy. loth, groups; 6potR 
first obnei*\-ed, 3 d;iys in ; unchanged 13th. 14tli, defiuitiou 
poor. 15th to 17th,  cloudy. 18th to SOth, no Rpots. l!)th, 
liicul re promiaunt. 224  extaiwire groups, 1 day in, which re- 
inuinetl unchanged until 28th. 39fl1, lnrgest group closing 

Mr. H. D. Qomey, North Lowisburgh, Ohio : sun spots wero 
9bserrecl on tlio l l t l i ,  13tli, 13tl1, 24th, 28th, and 29th. 

19tli, sinall fiicnlre in  SO. 

Imp. 30tl1, cloudy. 

0 D_ILoUC+IiT. 
At  Milledgeville, Ga., trace, only, of rain fcll during the 

nouth. At  Weldon and Heiidersonville, N. C., the month 


