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This is the time of year a t  which the rivers normally reach 
their lowest ebb. The fall has coiltinued the end of t]le 
month, except in the Ohio and Tennessee, which have, Per- 
haps, taken a lasting turn toward higher water, to be soon 
followed by the lower Mississippi. The slight rise a t  New 
orleans must be attributed the effect of tlie Gnlf tide or of 
wind, 8s the fall has been shady and pronounced a t  viClis- 
burg, and also in the Red River. It may be noted that the 
river stages a t  New Orleans during September, as well as the 

shown a t  higher stations on the Mississippi 01 in the Red 
River. The tidal effect from the Gulf is felt, in very low 
water, 8s far UP the Mississippi as the mouth of the Red. 

have reached lower 
stages this month than are usual in their aniiual decline. It 
is, perhaps, not strange that the great flood of the spring, 
arising from an excessive rainfall, should be followed by a 
perid of light rains and abnormally low \vahr in the rivers. 
At all events, the Mississippi throughout its length, with the 
exception of the lower or 200 miles, is below its normal 
lowest stage by 2 or 3 feet. 

The highest and lowest water, mean stage, al,d monthly 
range a t  117 river stations given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivere are shown on Chart V. The stations selected for 
charting are : Keokuk, St. Louis, Cairo, Memphis, and ViCkS- 
burg, on the Mississippi ; Cincinnati, on the Ohio ; Nashville, 
on the Cuniberland ; Johnsonville, on the Tennessee ; Kansas 
City, on the Missouri ; Little Rock, on the Arkansas ; and 
Shreveport, on the Red. 

The following resume of river stages and conditions of navi- 
gation in the respective streanis is compiled from reports by 
the officials of the Weather Bureau a t  various river stations 
and section centers : 

Atlantic Coat Riwrs. (Re orted b A. F. Sims, Alban , N. Y.; E. R. 
Demain, Harrisburg, Pa.; !k. A. dvans, Richmond, Ja.; C. F. von 
Herrmann, Ralei h, N. C.; L. N. Jesunofsky, Charleston, 8. C.; D. 
Fisher, Augusta, 6a.; and J. B. Marbury, Atlanta, Ga.)-The volume 
of water flowing in the Hudson River past Albany suffered a daily de- 
crease from the 1st. to the 18th, when it fell to the lowest point reached 
80 far this season. On the 18th the Bath and Rensselaer boats struck 
bottom several times on their trips, and they found it necessary to seek 
the dock above Bath for landing, to insure safety. Except where the 
channels have been cut out, the water in the Albany basin was but 2 
feet deep, and in  many laces the bottom was bare. A fall of 4 feet 
was experienced during tEe first two decades of October. The lowest 

paat were subject to changes, which are not 

All the rivers of the ~ i ~ ~ i ~ ~ i ~ ~ i  
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stage ever recorded at the head of tidewater was reached on Sunday, 
the 17th. The Troy ferryboat was obliged to stop running, and some 
deep-draught tugboats had to put out guy lines to prevent them from 
cal~izing. The tug CTan&U, with a tow of six canal boats, wasstranded 
in the middle of the river, near the Congress street bridge, on the 17th. 
More than the normal amount of fog prevailed over the Hudson River 
during the month, the heaviest occurring on the morning of the 27th. 
Night boats and tows were reatl delayed, and the loss to shippers by 
missing trains, because of t i e  de& of the boats, is quite an important 
item. The close of the month stif finds a low stage of water in the 
Hudson. 

The drought, which prevailed during the greater part of the month, 

system, but not so much as dry periods in some previous years, espe 
cially in the lower river. I n  1895, with a rainfall of 1.63 inch at 
Harrisburg, the river stage averaged 0.3 foot in October, while during 
the est month, with a rainfall of on1 1.35 inch, the average stage 
was g.9 foot. The river averaged mucg lower, however, than during 
the a m e  period last year, but the rainfall was lesa, averqin only 
about I per cent of the amount that fell durin October, 1896. leven- 
teen reportin stations gave an average rainfa8 Of 3.70 inches in octo- 
ber, 1896, whje  for October, 1897, the average for the same number of 
stations was 135 inch. The average river auge readings of 16 eta- 
tions in October, 1896, was 3.5 feet, and in 1887 less than 0.2 foot. At 
Renovo, Cameron, Cedar Run, Sinnemahoning, and Wilkesbarre, the 
water was at or below zero of the gauges durin the whole month. At 
Lockhaven the river fell to zero on the 5th, an3  at East Bloomsburg it 
reached zero on the 9th remaining at or below that point at both sta- 
tions during the rest of ihe month. The highest stages for the month 
prevailed, as usual, in the Juniata; the stage at Huntingdon averaged 
3.8 feet, and at Mifflinll-6 foot. 

second Owin iecade to the of extremely the month, drv the weather James River of the continued first and at part an unusu- of the 
ally low stage, the readin being below the zero of the gauge. Dur- 
ing this time the falls of x e  river at this point could be crossed with- 
out wetting the feet. During the lnst decade rains were abundant and 
long continued, and, under their influence, the river rose slowly to a 
maximum of 1.0 foot. Under ordinary circumetances the amount of 
rainfall which occurred over the basin would have produced a freshet, 
but th.e ground beinp, very dry and therein falling steadily, the greater 

q u ~ , n ~ ~ , o ' , , l ~ ~ ~ e a r i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  tgr:f{z;;ntinued unusu- 
ally low furing the m0nt.h of October. During the first decade even 
lower gauge readings were recorded than during September. A stage 
of -0.1 foot waa reached at Clarksville on the Dan, and 0.2 foot at 
Fayetteville on Ca Fear. Thedrought was finally broken b co ioue 
rains during the cat decade, but the rainfall had remarka%ly?ittle 
effect on the rivers, causing a rise of barely two feet in the larger 
streams, which continued much below the average stage at the end of 
the month. The first boat, since September 27, passed from Wil- 
mington to Fayetteville on October 26. Salt water was reported farther 
upstream than usual, reaching, for example, to Vanceboro, a village 24 
miles above Newbern. 

The river basins of South Carolina were entirely rainleas from bp 
tember I to October 10, and, in consequence, the streama receded to 

the flow of water in all streams of the Susquehanns River 
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from 0.20 to 5.1' over central, east, and southwest Texas, and from 
0.3' to 4.7' over the coast district. The greatest excess was 5.1' at 
Waco. The highest was 102O, at Camp Ea le Pass on the l%h,,and 
the lowest, 27O, at Amarillo and Mount Bqanco on the 28th. l!he 
average precipitation for the State was 1.01 above the normal. There 
was a general excess, ranging from 0.25 to 7.77, over east Texas, the 
eastern portions of central and southwest Texas, the coast district, and 
the central portion of north Texas and the panhandle, while there was 
a general deficiency over the other portions of the State, ranging from 
0.22 to 3.03 over the west and east portions of north Texas, the western 
portions of central and southwest Texas and coast district, and over 
we& Texas, except in the vicinity of El Paso, where there was a slight 
excess. The greatest excess was 7.77 at Brazoria and the greatest 
deficiency was 3.03 in the vicinity of Brownsville. The rainfall waa 
well distributed through the month, but was generally irregular over 
the State, being excessive in some localities, while there was very 
little in others. The reatest monthly amount, 10.23, occurred at 
Brazoria, while none fefl at Camp Eagle Pass.--I. M CGm. 

Utah.-The mean temperature was 47.8'; the highest was 86', at 
Cisco on the gth, and the lowest, 7', at Loa on the 26th. The average 
$reeipitation was 2.18; the greatest monthly amount, 3.76, occurred at 

VGrginzk-The mean temperature was59.0° or 1.6' above normal: the 
highest was 97', at Buckingham on the 16th, and the lowest, 25', at 

into, and the least, 0.28, at Park C i t y . 4 .  H. h i t h .  

~ ~ ~ ~~ ~ 

Burkes Garden on the 31st. The average precipitation was 4.26, or 1.09 
above normal: the greatest month1 amount, 9.64, occurred at Spotts- 
ville, and the least, 0.34, at Swords &eek.-B. A. Emm. 

Waahirrglota.-The mean temperature was 49.8', or 0.3' below normal; 
the highest was 9O0, at Centerville on the Sth, and the lowest, 19', at 
Centerville and Lind on the 15th. The average precipitation was 1.55, 
or 1.23 below normal; the greatest nionthly amount, 4.55, occurred at 
La lush, and the least, 0.07, at Dayton.-(7. N. 8disbrcry. 

best Krgin&z.-The mean tem erature was 5 8 . 2 O 1  or ahout 6.0' shove 
normal: the highest was 95O, at ieverly on the lcjth, and the lowest, 
33', at Marlinton on the 31st. The average precipitation was 0.53; the 
greatest monthly amount, 3.27, occurred at Harpers Ferry, and the least, 
0.07, at Charleston.-~I. L. Ball. 

Wiseonh.-The mean temperature was 52.7', or 5.1' above normal, 
and w a s  the warmest October on record; the highest was 95', at Gratiot 
on the lMh, and the lowest, 15', at Wausaukee on the 17th. The average 
precipitation waa 1.54, or 0 . G  below normal; the greatest month1 
amount, 3.93, occurred at Ckandon, and the least, 0.27, at Viroqua.- U? 
M. W i b n .  

Wyorning.-The mean tem erature was 45.l0, or 0.7' below normal; 
the higheat was 85q, at. Port Eararnie on the lst, and the lowest, 6' be- 
low zero, a t  Atlantic City on the 26th. The average precipitation waa 
1.04, or 0.28 above normal; the greatest monthly amount, 1.94, occurred 
at Wise, and the least, 0.21, at Lusk .4 .  B. Sbatb. 

RIVER AND FLOOD SERVICE. 
By P ~ B K  YORBILL, ForecaBt 05cla1, ln charge of Rlver and Flood Service. 
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exceptionall low stages. Navi tion on the Wateree, the lower 
Pedee, the lynch. the Little P e g e ,  the Black, and the Santee waa 
suspended from the 1st to the 13th, and from the 38th to the31st. 
The water waa too low in the Con aree for steamers to reach Granby 
Falls, the head of navigation. Tfere waa no traffic on the upper 
Pedee during the month, although the stream at Cheraw rose and 
declined rapid1 on the 14th and 15th, respective1 . The Lumber, at 
Fairbluff, was gelow the zero of gauge from d e  1st to the 24th, 
reaching its lowest stage, -0.8 foot, on the 11th to 13th. and falling 
below the stage of October 20 and 21, 1895, by 0.5 foot. The Santee, 
at St. Stephens, waa below the zero of gauge from the 5th to 13tl1, the 
lowest reading recorded being -1.3 foot, or 0.1 foot higher than the 
readings of September 20-22. 

The great lack of rainfall caused Win ah Bay and the extreme lower 
portions of the Pedee, Waccamaw, anbBlack rivers, for several miles 
u stream, to become brackish from the 1st to the 13th. The rice 
pfanters were unable to use any of the river water during that period 
on their June, or late, rice, for fear of blasting it. Many sawmills, 
located on upper Winyah Bay and the lower Pedee and Waccamaw 
rivers, were compelled to suspend operations on account of the brack- 
ishness of the water, which ruins boilers. This encroachment of salt 
water so far inland has not occurred in seven years. The mill men 
have begun digging wells, varying in depth from 200 to 500 feet, and, 
if successful, will be entire1 independent of river water. It is stated, 
upon good authority, that t i e  limit of salt water in the streams this 
year exceeds, by some 4 miles, that of the past thirty-five gears. The 
suspension of navigation on most of the streanis for nearly three weeks 
crippled steamboat interests to a great extent. It is estimated that the 
loss foots up to $90,000. For the month of September cotton receipts, 
by way of the rivers, were but little over 11,200 bales, or 60 per cent of 
what they usually are, and durin October the amount was slightly 
less. Much cotton was transportef long distances to railroad stations, 
since it could not be sent by water. Conditions were somewhat modi- 
fied by moderate showers over the northern section of this State and 
the central portion of North Carolina on the 10th to 12th, which caused 
a 10-foot rise at Camden and a 11-foot rise at Cheraw on the l4th, and 
afforded steamboat water on the Santee, the Wateree, the lower Black, 
the lower Pedee, the Lynch, and the Little Pedee rivers from the 14th 
to the 57th. The Edisto remained at a fair steamboat stage throughout 
the month, but, owing to numerous snags, there wm little navigation 
upon it. Navigation u the Waccamaw, from Winyah Bay to Conway, 
was uninterrupted, an$ traffic was somewhat increased by the heavy 
shi menta of cotton and naval stores. 

!&e rainfall for the month in the Savannah watershed, while of an 
average amount, was not sufficient for full navigation. There was 
practically no rain during the first decade, which necessitated a tie-up 
of the river boats in use at this season. After the 11th there were two 
small rises, one occurring in the second decade and the other in the 
third, which contributed toward 8 artial restoration of river traffic. 
Taking it all in all the extreme shalkwness of the river made naviga- 
tion for October decidedly unprofitable. 

The protracted drought was tem orarily broken by one or two good 
rains, but most of the water whici fell was taken up by the soil, so 
that little or no effect was felt in the Georgia streams. Low water 
continues at  all stations, and the rivers are below the boating stage. 
At Columbus, Ga., several steamers are stranded, and can not move 
until lifted by a rise in the river. 

Mobile R b  and branch.  (Reported by F. P. Chaffee, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)--The rainfall during the month 
was light and widely scattered, and insuficient to cause any material 
rise in the Alabama River and its tributaries during the entire month, 
and the ver low waters which prevailed caused an entire suspension 
of river tradc. In the larger streams the water was below the gauge 
zeros all the month, and at  Selma, Ala., it remained 2 feet below zero 
from the 1st to the 19th, inclusive. 

The beginning of October found the Tombigbee River and ita tribu- 
taries with little water i n  them, all places reporting the stage below 
the zero of gauge. Very little precipitation occurred during the month. 
A heav shower fell at Columbus, Miss., on the 12th, but made no 
materiarchange in the river. The low stage of water continued to the 
close of the month. Navigation was seriously retarded by the severe 
y r a n t i n e  regulations established by the different counties. During 
t e latter part of the month the restrictions were modified, but, owing 
to the low stage of the rivers, boats were unable to proceed more than 
60 to 65 miles from Mobile. 

Ohio R i m  m d  bratlcka. (Reported by F. Ridgway, Pittsburg, Pa.; H. 
L. Ball, Parkersbu W. Va.; S. S. Bassler, Cincinnati, Ohio; F. Burke, 
Louisville, K P%. Sm th, Cdiro, Ill.; L. M. Pindell, Chattanooga, 
Tenn.; and &;C. Bate, daahville, Tenn.)-Navigation on the upper 
Ohio and the rivers of West Virginia mvas suspended throughout the 
month. The Ohio and the two Kanawhaa held such low stages that 
ferrybosh at some points found it difficult to make crossings. In many 
partsof West Virginia the smaller rivers were nearly dr and some actu- 
ally ceased running. The stage at Parkersburg ranpe,yirom 3.6feet on 
the 1st to 0.9 foot during the closing days of the month. Curiously 
enough, a traction rngiiie WRS rrpurtctl to have forded the Ohio near 
Ravenswood without liaviiig its lire extinguiBhed, the river being so low. 

At Cincinnati there waa practical1 no change in the river situation 
during the month of October, very Yow water with sli h t  and unim- 
portant variations prevailing the entire month. A sli&t rise in the 
Great Kanawha on the 13th and 14th dorded  an opportunity to take 
empty coal barges to the mines. The highest stage at Cincinnati in 
October was 4.2 feet on the 20th. the lowest 3.0 feet during the evening 
of the 26th. River business has been practically at a standstill during 
the month. 

At Louisville the stage of water fluctuated but very little, preserving 
an avera e depth of 4 feet. This precluded navigation bu all except 
the smalfer boats. The lighter packets of the Cincinnati Mail Line 
continued to run throughout the month. At Evansville and Paducah 
the river was practically at a stand the entire month; at Evans- 
ville the stage varied only 0.6 foot durin the month, while at Paducah 
the range was only 0.5 foot. At Cairo t ie  river fell 0.1 foot per day 
during the first decade, but from the 10th to the 31st it was practically 
stationary. The long-continued low stage of the river is seriously inter- 
fering with navigation, it being possible to conduct it only in a small 
way. All steamers from Cairo to the upper Ohio have been abandoned. 
The Cairo and Paducah Packet continued running, but it waa necessary 
to put on a light-dmu h t  steamer. Usually at  this time of the year 
a moderate rise is loofed for out of the Ohio, and rivermen are now 
anxiously looking forward to its expected coming. 

The Tennessee River remained low during the entire month, ren- 
dering navigation im ossible; on October 20 a light-draught boat tried to 
make a trip from Ciattaiiooga to Kin ton during the slight rise that 
occurred, but the trip was unsuccessfuras the boat on her return trip 
could not pass over the bars. The highest stage the river reached dur- 
ing the month, from Itiverton, Ala., to Speers Ferry, Va., w a s  2.4 feet 
at Clinton, Tenn. The river was below the zero of the river gauge the 
entire month at  Speers Ferry and Riverton; from the 1st to 16th at 
Florence, Ala.; and from the 7th to 20th at Knoxville, Tenn. The 
rainfall was slightly below the normal over the river system, but at 
Chattanooga it was sli htly in excess. 
On the Cumberland%iver navigation was closed all the month. The 

stage of the river ranged from a maximum of 0.4 at Nashville to a 
minimum of -0 .7  foot at Burnside. The month closed with rain fall- 
in but not enough is expected to materially affect river conditions. 

%kieeiSsipPi R i w  and branchee, accept a6 Ohio. (Reported by P. F 
Lyous, St. Paul, Minn.; M. J. Wright, Jr., La Crosse, Wis.; G. E: 
Hunt, Davenport, Iowa; F. 8. Gosewisch, Keokuk, lowa; H. C. 
Frankenfield, St. Louis, Mo.; P. H. Srnyth,.Cairo, Ill.; S. C. Emery, 
Memphis, Tenn.; R. J. Hyatt, Vicksburg, Miss.; R. E. Kerkam, New 
Orleans, La.; L. A. Welsh, Omaha, Nehr.; P. Connor, Kansas City, 
Mo.; F. H. Clarke, Little Rock, Ark.; J. J. O'Donnell, Fort Smith, Ark.; 
and C. Davis, Shreve ort, La.)-There is little of con8equence to be said 
about the rivers of dknesota  during the month of October, 1897. The 
wharf at 8t. Paul remained completely deserted, inasmuch as navi a- 
tion remained suspended, although the stage of water, as indicatedty 
the gauge, waa much higher than that of any other October since 1881; 
it was 4.9 feet on the lst, and gradually declined to 3.8 feet on the 31st. 

At La Crosse the stage of water in the Mississippi River averaged 
nearly half a foot lower than durin the precedingmonth. No packete 
were running during the month, %ut rafting, although light, was nn- 
usually good for the season. The water was highest at the beginning 
and ending of the month, and waa lowest from the 16th to the 22d. 

Except at Red Wing, Minn., where 4.51 inches of rain fell, there 
waa a deficiency in rainfall at  all stations on the upper Mississip i. 
A t  North McGre or, Iowa, 0.03 inch of rain made up the sum for t\e 
entire month. Ifxcept a t  St. Paul the stage remained practically sta- 
tionary at all stations. The water was not high enough for the larger 
boats, but the smaller local packets ran to Davenportthe entire month 
without inconvenience. Some rafting was still going on at the end of 
October. 

At Keokuk the river fell very slowly from the 1st to the 19th, and 
since then has remained stationary at the lowest stage of the season, 
1.2 foot. Navi ation is confined to light-draught steamboats, carrying 
but partial loafs, and boats, towin lumber and log rafts. 

At  St. Louis low stages continuef throughout the month, with a fall 
of about 1 foot south of Gmfton. Navigation is impossible except for 
boats of very light draught, and of these a few are still running on the 
upper Missiesippi, and one between St. Louis and Peoria on the Illinois 
River. 

The Mississi pi, between Bt. Louis and Cairo, has been at a stand or 
falling slowly Xuring the entire month. The low stage of water has 
compelled the laying u of the St. Louis and Tenneesee River packete. 
All regular boats have gee, laid up, and navigation is being carried on 
only in a small way. The St. Louis and Mississippi Valley Transporta- 
tion Conipany have tows at Point Pleasant, Mo., and Memphis, Tenn., 
bound for southern points, which have, on account of low water, been 
tied u since the latter part of September. This company haa also 
eight Earges at  Cairo waiting for a rise in the river before they can be 
gotten out. The Anchor Line steamer Maq Morton, which was sunk 
near Chester, Ill., on October 1, is reported a total wreck. 

Between Cairo and Helena there waa a steady fall up to the Nth, 
upon which date the gau e reading at  Mem his was 0.3 foot, and that 
low stage waa maintainefuntil the end of t i e  month. The monthly 
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Xw&Sip i River-Cont'd 
Helena i r k  ............. 
Greenville Miss ......... 
Vicksburg: Miss ......... 
New Orleans. La ........ 

Arkutaeas River . 
'$Viobita Kans ............ 
Dardanelle drr .......... 

White R i m  . 
Newport. Ark ........... 

Des Molnss River . 
Des Moinelc . Iowa ........ 

Illinnois River . 
Peoria. I11 ................ 

d l issov~ River . 
Bismarck N . Dak ....... 
Pierre R.bak. ........ 
Sioux h t y .  Iowa ........ 
0maha.Nebr ............. 
St . Joseph . Mo ........... 
Kansas City Yo ........ 
Hermann. l o  ............ 

Ohio River . 
Pittsbnr Pa ............ 
Davis I s k d  Dam . Pa ... 
Wheeling . W . Va ....... 
Parkeraburg. W . Va ..... 
Point Pleasant. W . Va ... 
Catlettsburg E ........ 
Portsmouth d o  ....... 
Louisville.Ky ............ 
Evansville . Ind ......... 
Paduaah . Iiy .......... 

Alleghany River . 
Warren. Pa .............. 
Oil City Pa .............. 
Free rt . Pa ............. 

t%mmt h River . 
Red €link Creek . 

Brookvllle Pa ........... 
Beavb River . 

Ellwood Junction Pa ... 
cumberland R h t  . 

Bnrnside . Ky ........... 
Cnrthage. Tenn .......... 
Nashville . Tenn ......... 

Arkanah City. Ark ...... 

Fort Smith. Ark ......... 
Little Roc& Ark ......... 

Boonville . do ............ 

Cincinnati. bhio ......... 

Parker; Landing. Pa .... 
Johnstown $a .......... 

average stage was 4.5 feet below normal . While lower stages have 
occurred in former years. notably in 1894 and 1895. not for a number 
of yeam have so many casualties been re rted aa during the present 
seaeon. most of which were caused by E a t s  coming in contact with 
snags and other obstructions. where the water was shallow . Just at 
this seamn of the year traffic is generally heavier than at any other 
time. on account of the movement of the cotton crop. but this seaaon. 
owing to the low water and the quarantine restrictions combined. river 
business has been light. and many of the large boata were laid up during 
a rester art of the month . 

Srom d l e n a  to Vicksburg the stage of water continued low through- 
out the month. falling below zero on the gauge at Helena on the 15th. 
at Greenville on the 13th. and at Vicksburg on the 3d . The Yazoo 
River was below the gauge zero at Yam0 City the entire month. and the 
mouth of the Yazoo is still closed to navigation by the sandbar . The 
low stages of water and the quarantine regulations continued to restrict 
river traffic. at a great loss to river interests at this time. when. usu- 
ally. river business is very active in trans orting cotton. cotton seed. 
corn. and plantation supplies generally . !he bulk of the crops has 
been gathered. and is awaiting shipment to market . 

The Mississippi. below Vicksburg. continued at a low stage the entire 
month. there being ageneral . slight. and gradual decline between Vicks- 
burg and New Orleans from the opening to the closing days . The stage 
at and below New Orleans waa subject to fluctuations due to change of 
winds. and a backing up of the waters from the Gulf . Green sea water 
was observed aa far up as New Orleans. and salt water fish were caught 
along the river front . Numerous points along the rivers quarantined 
against New Orleans. owing to the prevalent yellow fever. and there 
waa but little traffic on the rivers durin the entire month . 

The stage of water in the Missouri g iver  above Kansas City. con- 
tinued low and steady throughout the month . The entire range of 
gauge readin at Omaha waa only 0.2 foot. the stage being the same at 
the close of g e  month as at the opening; the range at Kansas City was 
0.6 foot . The unusually low water was the only interesting feature in 
connection with the river during the month . 

The A r k a m  River at Fort Smith and westward remained below a 
navigable stage during the month. and fell steadil at Fort Smith from 
1.1 foot on the 1st to 0.6 on the 31st. this being t ie  lowest stage since 
Januar 1.1895 . With the exception of a slight rise at Little Rock on 
the l l t i .  the lower Arkansas River declined steadily throu hout the 
month. reaching ita minimum stage of -0.7 foot at Dur&me%e on the 
29th. and 1.0 foot at Little Rock on the 36th . This is the lowest stage 
recorded at Little Rock since January lti. 1881. when the stage was 0.8 
foot . Navigation was suspended between Fort Smith and Pinebluff 
durin the entire month. and the river waa so low between Pinebluff 
and tEe mouth that heavil laden boats could ascend the river only to 
8 point 8 miles below l?ine%lufT. where freight had to be unloaded and 
transported overland . 

The Red River waa devoid of notable features during the month; 
little or no rain fell. and the readings were low throughout the length 
of the river . From Shreveport southward. the stages were below the 
gauge zeros the entire month . 

Riwa on Ihs Pmfi  Coast . (Reported by W . H . Hammon. San Fran- 
cisco. Cal . . J . A . Barwick. Sacramento. Cal . . and B . S . Pague. Portland. 
0reg.)-The rivers of California remained about stationary until the 
22d. when there was a slight rise until the 25th. owing to the rains on 
the 21st to 23d . They then began to fall and continued falling until 
the end of the month. when they were at about the same stage as on 
the 1st . The Sacramento River at Sacramento has ranged between 10.0 
and 8.3 feet . Navigation haa not been obstructed . 

During the month the Columbia. Willamette. Snake. and tributary 
rivers were at the low-water stage common at this season of the year . 
The river steamers on the Columbia from The Dalles westward. on the 
Willamette northward. on the Snake from Lewiston westward. had 
sufficient water for navigation. and the crops have been moved readily 
to tidewater . 

H&nhtS of  above m a  of gaugss. Oclobm. 1897 . 
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968 
ga0 
853 
785 

651 
612 
488 
867 
184 
47 

177 
I I  
73 
I 

64 

86 

10 

4% 
257 
175 

61 

" -  

12% 

Ghat River . 
Rowlesburg. W.Va ..... 

Ymighiogheny Rivcr . 
Confluence.Pa .......... 
West Newton.Pa ........ 

Xudkingum R i ~ m  . 
Zanesville . Oh!o ......... 

Tennessee River . 
hnoxville. Tenn ......... 
Kingston . Tenn ....... 
Chattanooga. Tenn ...... 
Bridgeport. Ala ........ 
Florence . Ala ............ 
Johnsonville . Tenn ...... 

Clinch Riwr . 
Speers Ferry.Va ......... 

86 

69 
15 

70 

614 
531 
480 
890 
220 
SI 

156 

Keokuk . Iowa ........... 
Hennibel. Mo ........... 
Orafton Ill .............. 
St Lou& Yo ............. 
Chester . iu ............... 

Feet . 
14 
12 
10 
18 
16 
10 
15 
14 
17 
28 
80 
80 
40 
88 

................. I Cairo Ill 
Mem~his. Tern .......... 

Feet . 
4.9 
8.1 
4.1 
8.4 
8.8 
1.9 
2.9 
1.8 
2.8 
8.6 
8.9 
2.5 
8.6 
1.6 

. 
A $ I Highest water . I Lowest water . I 3 I ;; 

L a  1 . d 

St.Pau1 mhT@ M nn . .......... 
ReedsLhdlng. Minn .... 
North McQregor . Iowa .. 
Dubupue . Iowa .......... 
Leclrlre. Iowa .......... 
Davenport. Iowa ........ 

La m S S f l  . WiS ........... 

LFD . 
R i g  /Height 

dlucs 1. 9% 
1. 881 

1. 78& 
1. 702 
1. 612 
1. 596 

1. %xd 

Red Ri&r . 
Arthur City . Tex ......... 
Fulton. Ark ............. 
Shreveport.La ........... 
Alexandria. La .......... 

Atchafalaya Bayou . 
Melville . La .............. 

.. 

Date . /Height.l Date . 
I I I 1;' . 

688 
665 
449 
189 

100 

H&ghtS of &era abom m a  of g a u g 4 o n t i n u e d  . 

Oreat Kanavuhu Rim? . 
Charleston . W . Va ....... 

New River . 
Hinton W Va ........... 

L t h k  River . 
Miami River . 

Dayton. Ohio ........... 
Monongahela River . 

Weston . W . Va ......... 
Fairmnnt. W . Va ........ 

Falmoutb. #y ............ 

Clinton. Tenu ............ 46 
Wabaeh River . 

Mount Carmel . I11 ...... 60 

. 
0 

zg 

$ 0  

$i 
. 
rect 
44 
42 
40 
41 
16 

10 
2? 
21 
23 

26 

19 

14 

14 
14 
19 
18 
10 
21 
20 
21 

I 
b 
86 
85 
80 
60 
50 
41 
w 
80 
40 

1; 
20 
20 

v. 

8 

14 

50 
80 
40 

&l 

14 

!a5 

18 

18 
2!i 
18 
ea 
14 

10 s 
20 

14) 
25 
I 
24 
16 
21 

20 

25 

15 

87 
2a 
09 
89 

81 

Eighest water . 

[eight 

Feet . 
1.2 - 0.1 
0.8 
0.2 
4.5 

1.1 
1.1 - 0.1 
2.0 

0.2 

8.8 

8.8 

2.2 
1.1 
5 .ti 
4.9 
0.6 
6 . Y 
4.6 - 0.8 

6.0 
2.1 
2.1 
2.6 
2.1 
2.6 
8.0 
4.2 
4.8 
1.0 
0.1 

0.0 
0 . 8 
0.2 
1.0 

1.4 

- 0.2 
- 0.6 

- 0.4 
0.3 
0.4 

7.2 

2.8 

0.4 

1.0 

- 2.2 - 0.6 
6.8 
7.4 

0.1 

0.4 
0.1 

5.8 

0.2 
0.6 
2.0 
0.8 
0 . 8 
0.7 

- 0.6 

2.4 

0.7 

4.1 
8.7 - 0.2 - 1.9 
2.7 

. 
Date . 

192 
1 
1 
1 
1 

1-5 
1 

1-8 
1 

1-10 
18-31 

18-20.29 

16-18 
-1 

23-81 
B. -1 

81 
1.1 9-21 

81 
24 

11.12 
1 
1 

1 
1 
1 
1 

16 
as 
I8 
20 

10-14 
B-25 

1.1632 
192 
1-81 
1-8 
1-8 
1 

1 

1-81 

192 
17-20 
18.14 
1.2. 17 

16 

14 

1. 2 
13.14. 24 

Z16 
1-9 
1-5 
894 
1 
1 

1 4  

16. 18.23 
Ms 28 

1 
28 
2l 
22 

I,6,7.12 
18.19,20 
B. 2.5% 

-1 
%-% 

1-8 

1 
2 

798 
12, 13 

2-4 

Lowest water . 
[eight. 

Feet . . 0.8 . 2.8 . 1.2 . 2.9 
2.6 

0.8 
0.6 - 0.7 
1.0 

0.1 

3.0 

8.7 

1.7 
0.6 
4.9 
4.7 

4.6 
8.8 - 1.6 
6.8 
1.2 
0.4 
0.9 
0.9 
0.9 
1.7 
8.0 
3.2 
0.4 - 0.8 
0.0 
0.0 - 0.4 
0.4 

0.4 
- 0.2 
- 1.8 
- 1.0 

0.0 
0.0 

5.7 

0.8 

0.0 

0.5 

- 9.5 - 0.7 
4.8 
4.7 

- 1.2 
- 0.1 - 0.2 
4.6 

- 0.8 
0.0 
0.4 - 0.2 - 0.5 - 0.8 

- 0.9 

- 0.8 

1.8 

0.6 

2 . 4 
1.4 - 1.6 - 2.8 
1.6 

. 

Date . 

26-29 
87-81 

80 
81 

25% 

29-81 
87-81 
%-a1 
2841 

11-17 

1-10 

1.15. 19 

9-13 
14-18 

6 
6-15 

26-N 
10.11 

7 
16-20 
18-28 

7.8 
I2 

88-81 
a87-81 

11. 14 
21- 

26 
1 
6 

8-11 

1-81 
17-81 
80.81 
19-81 

as-so 
1-31 

38-81 

11 
&I 81 &a 
80.31! 

18 

7-12 

1 7 4  

8-11 

18-81 
10-81 
27.m 
80.81 
80.81 

25 

m1 
29-81 

10. 11 

14-19 
1-19 

m-81 
8-10 
9-12 
11 

1g 

6-20 

IO. 15-17 

8. 11 
21-31 

-1 
268-80 
-1 
S 2 a  

26-m 

. 
d co 
2 
0 z 

Feet 
0.0 
-1.1 
-0.8 
-1.5 
8.5 

1.0 
0.8 
-0.5 
1.5 

0.2 

8.4 

8.7 

1.9 
0.9 
6.0 
4.8 
0.2 
6.0 
4.1 
-1.8 

5.6 
1.6 
7.8 
1.8 
1.2 
1.8 
2.2 
8 . 5 
4.0 
0.8 

-0.1 

0.0 
0.1 

-0.1 
0 . 5 

0.7 

0.2 

-0.9 

-0.7 
0 . I  
0.2 

6.2 

1.2 

0.2 

0.7 

-9.4 
-0.7 
5.1 
6.0 

-0.6 

0.0 
0.0 

6.0 

0.0 
0.1 
1.0 
0.2 

-0.1 
0.0 

-0.7 

2 . 1 

0.6 

2.9 
2.0 

-1.0 
-2.4 

2 . 2 

. 
Feet . 
2.0 
2.2 
2.0 
8.1 
1.9 

0.8 
0.6 
0.6 
1.0 

0.1 

0.8 

0.1 

0.5 
0.5 
0.7 
0.2 
0.8 
0.6 
0.8 
0.8 

0.7 
0.9 
1.7 
1.7 
1.2 
1.7 
1.8 
1.2 
1.1 
0.6 
0.4 
0.0 
0.8 
0.6 
0.6 

1.0 

0.0 

0.8 

0.6 
0.8 
0.4 

1.5 

1.5 

0.4 

0.6 

0.8 
0.1 
1.5 
2.7 

1.8 

0.5 
0.4 

0.1 

0.5 
0.5 
1.6 
1.0 
0.8 
1.0 

0.2 

0.6 

0.2 

1.7 
2.8 
1.4 
0.9 

1.1 
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FM~. 

0.6 

8.7 

0.4 

0.8 

1.2 
10.0 

0.6 

8.5 

12.4 

8.5 

0.0 
1.8 

8.0 

0.9 

2.7 

8.6 

MONTHLY WEATHER REVIEW. 

ai 
31 

es 
H 

m,29 

aa 
%,as 

18 

14 

14 

14 

1-81 
1 

!a 

1,s 

21 

437 

Feet. 
0.2 
0.0 

H&y& of I.irwrs abow mva of gaugeContinued. 

BlackRiwr. Mle6. 
Kingstree S.C ........... Bo 

LUnrbr*Rh?r. 
FalrblmT. N.C. .......... 10 

I H&ghls of riwro abow m a  of gwtw-Continued. 

- 0.8 

a.1 

0.0 

- 0.1 

- -  - I  

11-18 

7-18 

444 
6-11 

Ouachila Riwr. 
Camden Ark ............ 
Yonroe.’La .............. 

Yasoo River. 
Yamo City, Mlss. ........ 0.8 

1.6 

0.9 

Chattab&j&?e River. 
Columbus Ga ............ 

Fdbt River. 
Albany, Qa.. ............. 

Clap8 Fear Riwr. 
Fayettevllle. N.C.. ...... 

Columbia River. 
Umatilla Oreg .......... me D S ~ S  ore 

wu1arAtte Si;;: .... ............ ..... 
Edht0.S. C ............. 

jlUn86 R&?. 
L ohbur .v8. .......... 
Rcbmon&a ........... 

Al&xa?na Rivet. 
Montgomery, Ala.. ...... 
Selma, Ala ............... 

C m a  River. ’ 

Qadsden Ala ............ 
Todigbee Rim?. , 

Columbus Miss.. ........ 
Demopoli; Ala.. ........ 

Black Wd.C;nJor B i w .  
Tnsealoosa, Ala.. ........ 

Pedee R i w .  
Cheraw, 8. C ............. 

&h Creak. 
Eisngham 8. C .......... 

Po6&Riw. 
Harpers Ferry W. Va.. . 

Roanoke kiw. 

ilfllcs. 
810 
100 

80 

140 

80 

100 

2io 
168 

99 
10 

16 

m 
110 

886 
212 

144 

986 
155 

lm 
145 

0.0 
8.8 

- 1.8 

1.6 

1.0 

8.9 

0.0 
0. 6 

2.8 

0.3 

- 
26 
= 3  
1: n 
$a 
- 
Feet. 

80 
40 

85 

m 
%l 

88 

25 
40 

m 
I6 

0 

18 
12 

86 
86 

18 

88 
85 

88 

w 

1,10,11 
1-8 

n.10 
1-12 

10 

11 

1-81 
21 

{ l p w ;  

1 
{ 

Highest water. 

0.6 
1.8 

1.8 
1.2 

o.5 
0.2 

0. a 
10.0 

- 
reign1 

Feet. 
2.6 
0.0 

- 2.4 

0.1 

1.7 
2.2 

8.8 
4.9 

2.6 
8.2 

4.8 

0.4 
1.0 

- 0.2 - 0.8 

- 0.8 

- 8.2 

- 1.6 

11.2 

- 

- a.4 

8a i i t i ah  R i m .  
Susquhnna R f w .  

Juniata River. 

Augusta Qe ............. 190 

Wilkesbarre, Pa. ........ 118 
Harrisburg,Pa ........... 70 

Huntlngdon, Pa ......... 80 

Willlamsport, Pa.. ...... 35 

Conway, 8. C ............ 40 

*Distanoe to Qult o! Mexloo. 

W. BP. Of &k6q?t8hat&Iba. 

Waccamaw Rim?. 

Date. 

11-17 
1-81 

lZ14 

4 

a7 

85, 

PB 
2B 

1,s  

B1 
27 

19 
21 

21-20 

12 
1 4  

1,2341 

14 

Lowest water. 
- 
Teighl 

Feat. 
2.4 
0.0 

- 2.1 

- 1.6 

0.8 

0.2 

2.1 
8.8 

1.0 
0.4 

a. 6 

- 0.8 - 0.8 

- 1.6 - 2.0 

- 0.8 

- 8.1 - 2.6 

- 1.9 

0.8 

- 
Date. 

1 9 4  
1-81 

8 4  81 

10-12,10 

l2,BB 

8 ~ 0  

ai 
81 

1-19 
21 

12,18 
1-11 
414 

6-16 
1-19 

2-11 

28-80 
13-81 

6,9-2l 
18 

- 

+I !i 
8 
# - 

Feat 
2.5 
0.0 

-2.0 

-0.8 

1.2 

0.9 

2.6 
4.0 

1.9 
2.0 

8.0 

0.0 
0.0 

-1.8 
-1.8 

-0.6 

4.0 
-2.5 

-1.8 

1.6 

0. a 
1.6 

0.9 

&h Creak. 
Eisngham 8. C .......... 

Pol& R i w .  
Harpers Ferry W. Va.. . 

Roanoke kiw. 
Clarksville. Va .......... 

3.c ........... 
2.21 Camden.S.C ............ Watiwe Rim?. 

0 

SPECIAL CONTRIBUTIONS. 
WMDS AND CLOUDS. 

By Professor B R I L L O U ~  of the goole Normale Supbrfeure, Paris. 
[Translated from the Annales de Chimie et  de Physique, October, 

1897, pp. 115-153, and Ciel et Terre, October 16, 1587, p . 395399. 
Communicated as a summary of a more elaborate memoir tRat will be 
published in the Annals for 1898 of the Central Meteorological Bureau 
of France.-C. A.] 

After having for a long time devoted their efforts to tho 
study of atmospheric pressure, meteorologists have now 
turned their attention to the clouds; they photograph them 
and endeavor abovo all to record the heights of the various 
types. The description of the fornis and their relations to 
meteorology in general has made but very little progress be- 
cause in most of the recent treatises the chapters relating to 
the clouds have been restricted to the enumeration of the 
different types adopted by the international conferences 
without any further indications.‘ Some treatises are even 
more positive, and formally declare that up to this time it 
has not been possible to make any nse of the aspect of the 
sky for forecasting the weather;’ this is probably true of 
the central offices of the weather services on account of the 
insufficiency of the short telegraphic dispntches, but is quite 
the reverse when we coneider the experievce of an isolated 
observer.’ The appearance of the sky suffices to show what 

‘Lancaster remarks that this opinion, which was true ten years ago, 
is no longer 80 to-day. Th5 investigations into the forms of clouds and 
the relations of these to the various atmospheric conditions are now 
carried on ever where with great activit and very importrnt works 
on this subject gave been recently publiskd. Among the most recent 
and most‘jnteresting we mention the beautiful inenioir of Mr. H. Helm 
Clayton, Discussion of the Cloud Observations made at the Blue Hill 
Observatory,” which forms the fourth part of Volume XXS of the 
Annals of the Astronomical Observatory of Harvard College, Cam- 
bridge, Mass. This memoir is accompanied by numerous plates, and 
contains more than -W quarto pages. 

‘Van Bebber. Handbuch der ausiibenden Witterungskunde, 3 vols., 
1886. Die Wettervorhersage, 1 vol., 1891, p. 50. 

SThe upper and lower clouds were ela%orately observed and tele- 
gaphed for the use of the daily weather bulletin of the Cincinnati 

bservatory, beginiiing with September, 1869, and have also been tele- 
raphed and shown on the tridaily charts of the Signal Service and 

bea ther  Bureau ever since July, 1571. They have often proved of 
great importance in making up the weather forecasts.-C. A. 

._ 
0 
86 

id 
@ 
- 
Feet 

12 

0 

18 

16 

12 

88 
I 
12 

16 

24 

83 

14 
17 

24 

20 

7 
- 

- -  - 
Highest water. 

[elght. Date. 

Lowest water. 

[elght. Date. 

Feat. 
1.0 1 16-18 

1.1 I 14.15 

- 

c1 6 
i 
i - 

Feet 
2.8 

-0.2 

8.6 

0.1 

0.1 

0.4 
8.8 

1.8 

1.7 

8.7 

6.5 

0.0 
0.0 

8.8 

0.5 

1.9 
- 

- 
PB - 
:d 
.a 
O t  
rl 

rat. 
3.6 

- 

1.) 

1.6 

0.4 

0.4 

1. 8 
1.7 

7.8 

1.0 

10.8 

4.6 

0.0 
1.8 

0.2 

0.0 

1.6 

c 

- 

is passing a t  a distance of at least 100 or 200 kilometers from 
any station, but the experience acquired is personal because 
i t  is synthetical. This is affirmed even by those who have 
bestowed the most labor on this subject, e. g., Clement Ley’ 
from a narrow point of view; Abercromby’ with more in- 
dependence of thought. It appears then that theory alone 
should be capable of defining absolutely coneisten t types, and 
of analyzing and describing all their characteristics. Un- 
fortunately, until within recent years, theory has dealt only 
with two kinds of action capable of producing condeusation: 
viz, the expansion to which we owe the cumulus clouds, and 
the cooling by radiation which produces the stratus clouds ; 
these two forms which are characteristic of permanent con- 
ditions are, therefore, useless, or nearly so, for forecasting. 

The transient forms which correspond to the changes of 
weather are due to the mixtures of air from contiguous re- 
gions, one of which is calm and the other is in movemen t ; 
but the theory of these clouds due to mixture has hitherto 
been unapproachable. At first, the physical theory of con- 
densation by mixture was so complex, from an analytical 
’ Modern Meteorology (1875). Fourth Conference. Clouds and 

Weather Signs, by C1. Ley, y. 102-136. Aids to the Study and Fore- 
cast of the Weather, 1880. C oudland, 1891, 1 vol. 

Unfortunately Ley ascribes everything to the “ c  clones” of the 
temperate regions. A glance at  his illustrations w i i  show that we 
have to do, not with the coordination around a center, but with two 
contiguous currents which interfere with each other and are equiva- 
lent to the sketch given farther on. Ley’s diagram is simply repro- 
duced by Sprung in his Lehrbuch der Meteorologie, 1855. 

Weather: A Popular Ex  osition of the Nature of Weather Changes 
from Day to Day, by the don .  Ralph Abercromby (3d edition), 1892. 
1 vol., London. Tropical and Extratropical Cyclones (Proc. of the 
Royal Society of London, Vol. XLIII, 1587, pp. 130). This article 
was written on his return f:ym a meteorolo ical journey around the 
world. I n  the two pages of Conclusions” t%e author admirably de- 
scribes the difference between the storms of our latitudes and those of 
the tropics; the last phrase, which gives more importance to the 
analo ies than to the differences, is the only part that is ordinarily 
quotes 

should perhaps be said that the older theory of mixtures was 
equal1 prominent until Espy and H a m  forced it into the background. 
(See &nn’s Memoirs, translated by the Editor, in the Ann. Rep. 
Smithsonian Inst., 1877.)-C. A. 


