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Lowent wnter. 
I Z d  
I Z f  

AUGUST, 1890, 

I 

............... i Tennurace River. 

M&ahcla River. 

Sawnnah R i m .  

WilhicCCc River. 

Chattanooga 'Tenn 33.0 

Pittsburgh, Pa ................... I 29.0 

Augosta,Ga ...................... 19.0 

................. Portland, Oregon ! 15.0 
I 

"With respect to the direction in which trees were blown down, roofs carried 
away, and debris scattered no complete uniformity exists. Material, especi. 
ally in the centre of destruction, can be found carrled in every direction, but, 
taking the path of destruction as a whole, the generalization adopted by ProE 
H. A. Hnzen, that from both borders of the track trees and debris are blown 
forward and inward toward the centre, seems to be quite well snstained. Thai 
such is the cnse is also confirmed by Judge Rhone after examining the trnck 
of the tornado both in Wilkes Darre and for many miles throu h the forest 
southwest of that city. A similar observation has been r e l a t e f to  me by an 
observcr of the tornado tracks in the forests of Arkansas. I t  appears, there. 
fore, that, in general, n surface ciirrent of destructive force blows from either 
Ride inward to feed the vortex of the storm. ersons described the 
motion of the tornado cloud as like that of a h c r g  a 7 loon, cnreening from 
side to side in its progress, at one time swooping down to the ground, nnd then 
floating for a time entirely nbovc it. This conception of thc nctual behavior 
of the tornndo cloud enables us)" understand in some de ree the extraordin- 
ary freaks in the destruction. 1 he pendant a ex of the efoud, like the car of 
a balloon, swishes into the side of a house here, I)ahes the corner of a roof there, 
curls around a church steeple or factory chimney yonder, nnd further on swirls 
up a whole mass of timber into its centre, whirling them in its grasp, and 
dropping them hundreds of feet nwny. In  nddition to these general character- 
istics, some individual phenomena descwe to be specially mentioned. An in- 
teresting feature, observed in n considerable number of cases, was that the roof 
of a house was blown off and the entire leeward side was torn outward with it, 
leaving the interior of the house wholly ex osed. 

"In at  least one ease, however, I foung n house, a portion of whose lee- 
ward side was blown out on the first floor, while the roof remained intact. 
This seemed like an actual case of bursting, and could not be explnined like 
the others. as having been drngged outward by the attached root: I heard 
also of other houses in which the side blew oiit, while the roof remained un- 
hurt. A case of equnlly great interest was a row of light frame tenement 
houses situated in a depression on the east side of the Lehigh Valley Railroad 
track near the Penns lvanin Railroad round-house. The houses, each 16 feet 
in width, were plncedY five feet apart, imd fnced about east by south. The 
path of destruction a t  this point is of unusual width, and changes from a 
northeasterly to a more easterly direction. Consequently it is difficult to 
locate the centre of the path of greatest destruction, or to construct any sim- 

The railroad embankment, 20 feet high, 
iivides the path into two parts, nnd it is not irrational to suppose that the 
tornado cloud mny likewise have divided itself into two ton y e s .  But, in any 
case. the phenomenon is this: the house on the south si e of the row was 
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.a S T A G I O F  WATER IN RIVERS AND HARBORS. 

The following table shows the danger-point at t h e  several 
stationu ; the highest aud lowest water during August, 1890, 
with t h e  dates of occurrenca and the monthly ranges : 

Height8 of river8 above low-water mark, August, 1890 (in feel a n d  t e n t h ) .  

I 
................. Red River. 

Arkondad River. 

b f i i r i  R i m .  

Bhreveport, La.. 
Fort Brnith, Ark ................. ! Little Rock, Ark .................. 
Fort Buford N. Dak .......... ...I. 
Sioux c i t  iowa ................ .:. 
Om- dtbr  
Kannae C g . , M ?  .,..,,. 

-1 River. 
I h i n t  Pnul Minn 

LS Crosse,'Wis ................... 
Duboque, Iowa. .................. 
hvenport ,  Iowa ................ .i I Keokuk Iown ................... 
h i n t  d u i s ,  Mo... ............. ..I 
Cairo I I I  ......................... I 
Memihis, Tenn ................. .I 
VIcksburg Mias ................ .) 

i New Orleans, Ln 
Ohio River. 

Pittsburgh Pa ................... ' 
Parkershu; h W.Va 
Cincinnati 8 i i o  
L o o i s v i d ,  ~y 

CLmbrrhnd R i m .  
Nashville, Tenn ................. 

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

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

29.9 

13.0 
22.0 

...... ...... 
I P . 0  
21.0 

14.5 
13.0 
16. o 
15.0 
14.0 
31.0 
40. o 

13.0 
5: 8 
11.0 
38.0 
50.0 
25. o 

40. o 

lifted from ita foundation sild dropped three feet forward and five feet to t h e  
left, close up against the middle house. The house on the north side was 
h k e n  up and set down about three feet backwnrd, and close up against the 
middle house. The middle house WU lifted UP nnd dro ped back again in 

portion being battered in, as if it hnd been dro ed from a greater height  
than the others. A hotograph in my possession #istrates these details. 

I' Of many other pienomenn I will mention only one more. A large smoke 
stack with an attached iece of casting, the whole mass weighin not less than 400 

track, having been carried fully 600 feet north from n inill in the centre of the 
track. The mass seems therefore to have been whirled up to an unknown 
heiglit b a verticd uplift, and then carried by R current of enormous force tO 
the nortgward until ita inertia carried it out of the tornado cloud, after which 
it reached the ground under the action of gravity and ita acquired velocity.'J 

ita place without much displacement but with conaiderab f e injury-its l ower  

and perhaps 600 pounss, lies in a yard on the northwesteTn .e CY ge Of the tornado 

QWATER-SPOUTS. 

On the 20tl1, between 3 . 4 5 X p .  m., 4 mater-spouts were 
observed about 49 miles nnw. from Key West, Fla. 3 of tile 
spouts were well-defined though of smell diameter. The m a t e r  
a t  their base was churned into a mist which extended b a 
height of about 20 feet. The fourth spout, which developed 
at  3.50 p. m,, extended downward but a short distance from 
the clouds, although its influence extended to the Water, as 
shown by the mist raised. Each of the formations lasted 5 
minutes. The cloud under which the fipouts formed m a s  
curnulo-stratus in formation, and the spouts developed between 
2 rain squalls. On the 30th, a t  6.15 p. m., 3 well-defined water- 
fipouts were observed in the Gulf about 2 miles off Qalveston 
Island. The cloud with which the largest Rpont was Connected 
had the characteristics of a tornado cloud; no rain Bll f r m  
it, and the sky was clear to the north and south. This clouti 
connected with 2 others, one to the west and the other to the 
east, from both of which rain was apparently falling. The 
other 2 spouts were located between the observer and tho rain 
cloud on the east of the large spout ; they were well defined 
and connected with the mater below. 

Highest water. 

Dntc. ;Height 

30 
24 

1. 5 

11.5 

6.0 
8.9 
9. I 
9.5 

IO. I 

2. .I 

44: 1 
2.9 
3.2 
10.7 
12.8 

12.8 
5.0 

8.8 
13.2 
10.8 
9.1 

11.1 

12.1 

Lowest water. 

Date. 
__ 
high1 

- 
h - 
:$ 
:)!j 
E - 
2.7 

11.5 
6.9 

3.4 
1.9 
1.8 
3.2 

I.  I 
I .  I 

1.2 
1.8 

1.6 

3.0 

1.4 

4.9 
10.5 
15.0 
5.4 

9 5  

:: D 
3.8 


