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were last noted off the New England coast, and the remain 
ing nine over the Gulf of St. Lawrence or Newfonudland 
The following high winds were reported on the evening 01 
the 5th. As No. I1 passed across Ontario i t  caused a we81 
wind of 64 miles an hour a t  Buffalo. On the morning of the 
7th, as low No. 111 moved up the middle Atlantic coast 
Block Island reported a northeast wind of 60 miles, and thal 
Bailie evening Eastport had northeast 60. On the morning 
of the 13th, as No. V moved to the upper Lake region, Chicagc 
had 60 southwest. As low No. V I  moved into Outario, Buf. 
fatlo had southwest 56. As low No. VI1 moved to the New 
Eoglnnd coast it caused the highest wind of the month, 75 
iiiiles froin northwest a t  New York on theeveningof the 19th, 
a id  the same station reported previously the same ve1ocit.y 
and direction on the eveiiing of the 29th as low No. S a p  
proached the dtlaiitic coast. 

RIVERS AND FLOODS. 

Nothing of iniportauce in connection with river stagee 
occurred during March, 1899, in that portion of the Missis- 
sippi River system north of Cairo. After the ice hoke  at 
Dubuque and south of Omaha during the second decade of 
the month there was a rapid rise in both the Mississippi and 
Missouri, due to comparatively heavy rains, but 110 high 
stages were reached except in the Illinois River. At Peoria 
the river was above the danger line of 14 feet from the 13th 
tn the 28th, inclusive, reaching a stage of 15.1 feet on the 
23d. A t  Beardstown stages above the danger line of 12 feet 
occurred duriug the entire month, with a maximum stage of 
15.1 feet ou various dates between the 6th and 14th. 

East of Cairo the headwaters of the Ohio system rose 
rapidly from the 3d to the 6th, on account of heavy rains, 
particularly in West Virginia. At Charleston, W. Va., the 
Kanawhs River rose 30.7 feet from the morning of the 4th 
to midnight of the 5th,  reaching a stage on the latter date of 
41.5 feet, 11.5 feet above the danger line, and with one excep- 
tion the highest recorded stage. The highest previous etage 
\VUE 46.9 feet, in September, 1861. 

At Pittsburg there was a rise of 10 feet during the same 
time, a stage of 22.0 feet, just the danger line, having been 
reached. The crest of this rise reached W'heeling, W. Va., 
'on the 7th aud Parkersburg on the 8th. At Point Pleasant, 
W. Va., the rise from the Kanawha hastened the crest stage, 
and on the 7th there were 47.3 feet of water on the gauge, 8.2 
feet above the danger line. 

The necessary wariiings were issued from Parkersburg on 
the 4th and 5th for the rises a t  Charleston and Point Pleasant. 
Commendstory notices of these warnings were received later, 
and the following extracts are taken from the special report, 
of Mr. J. W. Crider, River Observer a t  Charleston, W. Va.: 

This flood came iipon us more sildilenly than any previous one within 
my recolleciion. From a stage of 10.8 feet on the 4th, the river rose 
to 41.5 feet I w  miilnight of the 5th. Special warnings froin Hinton, 
W. \'a., and information obtained by telephone from the United States 
Engineers a8 far above as Kanawha Falls prepared the people of this 
city, and by night of the 4th nearly all in the flooded district had re- 
moved to places of safety. On the  morning of the 5th, when the gauge 
stood at  36.7 feet, I posted a notice that tbe river would continue to 
rise until it reached 41.3 feet. It did reach this-stage, and exceeded it 
by 0.2.foot at  midnight. Beyond the inconveiilence antl loss of time 
suffered by business interests, the damage was trifling. The fact that  
great loss did not occur can only be attributed to the timely warnings 
issued b the Weather Bureau. The smaller towns along the river 
did .not h r e  so well. At Winifrede the dry docks and ten barges were 
swept away, and several coal tipples at other points were taken. 

This rise also reached Catlettshurg, Ky., on the 7th. with 
a stage of 56.3 feet, 6.3 feet above the danger line, and Ports- 
mouth, Ohio, with a stage of 55.S feet, 5.5 feet above the dan- 

ger line. Damage to the amount of $1,000 was caused by the 
flood a t  the latter place. The Licking River was also in flood, 
reaching 37.7 feet at Falmouth, Ky., on the 5th, 2.7 feet above 
the danger line. The following history of this flood was fur- 
nished by Mr. S. 8. hss le r ,  Official in Charge of the United 
States Weiither Bureau Ofiice a t  Cincinnati : 

On Saturday, the 4th instant, the reports showed a tremendous rise 
in tile Great Kanawha antl other mountain streams, and the announce- 
ment WHS at once publishwl and utliwwise disseminated, that the storm 
then in progress was m:itc.ricilly thiiiging the river situation and that 
during Sunday and Moiiilay t l i c ~  river would rise rapidly here with 
prospects of more water tliaii tit: have hail this winter. 

On Sunday morning (5th) wartring WM issued that the river would 
exceed the danger line (50 feet) by Monda morning, eyuivalent to a 
rise of 6 feet. Railroad officials and merc&nta in the bottoms were 
notified as far as possible and all took prompt action. The danger line 
warning was telegra hed to Portsmouth, Ohio, and Catlettsburg, Ky., 
and warning sent to Louisville, Ky. Besidenta along the river bottoms 
were warned, through the police department, of a 50-foot stage by 
morning, and continued rising waters. By reqdest I telegraphed the 
situation to the editor Daily Blade, Portsmouth, Ohio, king him warn- 
ing of stages above danger line from Point Pleasant $own. Although 
it was Sunday the telephone was in constant use, and merchants first 
affected by the rising water were busy removing goods out of the cellars. 

On Monday morning, March 6, the stage here was 50.3 feet and at 
Catlettsburg and Portsmouth it had r a sed  the danger line. The fare- 
cast was issued as early as possible t at  the stage wo~ld  reach 50 feet 
b Tuesday morning. Flood warnings were telegraphed to the mayors 
o f  Higginsport and Riplev, Ohio, Lawrencebur and Vevay, Ind., and 
to the wharfmaster at ?vhysville, K . Long %stance tele hone and 
telegraphic communication was he13  with various p in t a  Prom Porte 
mouth, Ohio, to Lawrenceburg, Ind. 

On Tuesday morning. March 7, the stage was 55.1 feet, the high winds 
and colq wave of Monday night undoubtedly preventing the forecast 
stage. hesday  morning's forecast stated that the river would come to 
ostand by Wednesda morning and would not exceed58 feet. This 
tnnouncemttnt from txe Weather Bureau was a re!ief, and merchants 
whose property was not in danger at  58 feet refrained from incurring 
the expense of removing it. 

On Wednesday morning, March 8, the river at Cincinnati was ap- 
parently on the stand at 57.2 feet and the forecast for the day was that 
.he river was practically atationary and would remain so for several 
hours, possibly rising a tenth or two more, and then begin falling. 

To save apparently unnecessary expense to the public the forecast 
imit of 55 feet was changed to 57.5 feet. 

The observers at  Louisville, Ky., and Cairo, Ill., were notified by 
,elegraph, and the mayor of Lawrenceburg, Ind., by long distance tele- 
diene, of the river conditions here. Between 7 and 8 a. m. the stage 
'ose to 57.3, where it remained until nmn, when it fluctuated slight17 
inti1 4 p. in., when it had risen to 57.4 feet and there remained until 
f p. ni., when it began slowly fallin . 

The singular fluctuation as reconfed by the gauge a 
s believed to have been caused Iiy the strong varia le winds then 
wevailing. 

The water at Cincinnati reni:~ined above the danger line (50 feet) 
'rom f i  a. m. of the 6th to 2 p. iii o f  the 11th. 
By reason of the timely wiiriiiiigs, admitted on all sides, and the 

ceneral readiness for the appr0ict.h of liigli water, the loss here was 
inusual1 slight. The heaviest loss was to railroad and steamboat inter- 
~ t s ,  a n d  to the latter through inability to paes under the bridges, 
hereby losing trips. 

At  Catlettsburg the highest stage (56.3 feet) occurred at  4 a. m. of 
he i th,  when it was stationary for twelve and one half hours. 
At Porfsmouth the highest stage (55.8 feet) occurred at 6 a. m. of the 

'th, when it was stationary for ten hours. 
At Maysville the highest stage (54.1 feet) occurred during the after- 

loon of the 7th, when it was stationary about six hours. 
At Cincinnati the highest stage (57.4 feet) occurred at 2 p. m. of the 

ith, when it was stationary seven hours. 
The crest reached Louisville on the loth, with a stage of 

E.8 feet, 4.8 feet above the danger line. At Evansville the 
langer line of 35 feet was reached on the 4th, and the crest 
itage of 42.7 feet on the 12th. Lowlands above and below 
,he city were flooded, but the only annoying feature was the 
emporary inconvenience. 

The Wabash River also contributed its full share to the 
:enera1 flood, reaching a stage of 18.6 feet at Mount Carmel, 
HI., on the 7th, or 3.6 feet above the danger line, and remain- 
ng above this point until the 13th. 

The flood also extended iu a lesser degree to the Tennessee 
3iver and tributaries. A t  Clinton, Tenn., the Clinch River 

ga* Of the day 
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was 1 foot above the danger line of 25 feet on tlie 7th of the 
month. The crest of the rise reached Chattanooga 011 the 
Sth, with a stage of 27.6 feet; Florence, Ala., on the l l th ,  
with a stage of 15.1 feet: and Johnsonville, Teiin., on the 
13th, with a stage of 34.6 feet, 3.5 feet above the danger line. 
A t  this latter place the river was above the danger line dur- 
ing the entire month. 

The Cumberland River also made a considerable contribu- 
tion to the volume of water in the Ohio. A stage of 56.5 
feet, 6.5 feet above the danger line, was reached a t  Burnside, 
Ky., ou the 5th; 39.0 feet, 9.0 feet above danger line, a t  
Carthage, Tenn., on the loth, and 39.0 feet, 1.0 foot below 
danger line, a t  Nashville on the 11th. 

At Paducah, Ry., the Ohio passed the danger line of 40 feet 
on the loth, but the full effect of the lower tributaries was 
not felt until the 15th, when a stage of 42.S feet was recorded. 

At Cairo the Ohio rose steadily during the entire month, 
but the crest of the rise from the upper river evidently passed 
on the 11th and 12th. 

Another wave of much less intensity passed‘down the Ohio 
during the second decade of the month, reaching Pittsbnrg 
on the Slst, and Evansville on the 37th. This wave also ex- 
tended in a much more pronounced form to the Tennessee 
and Cumberland rivers, and thereby prolonged the rise in the 
Lower Ohio until it was overtakeii by the third rise of the 
month from the upper river, which was caused by the rains 
of the 28th and 29th. This latter rise began a t  Pittsburg on 
the 28th, and a t  Wheeling, Parkersbnrg, and Point Pleasant 
on the 29th. Owing to the increment received from the 
Kanawha, the rise a t  the latter place was more pronounced, 
and a stage of 40.5 feet, 1.5 foot above the danger line, was 
recorded. Below Point Pleasant the rise was still in progress 
a t  the close of the month. 

The second rise shortly after the middle of the mouth 
caused a flood of somewhat alarming proportions in the Ten- 
nessee River, and very high stages were general. A t  Flor- 
ence, Ala., the highest stage was 25.2 feet, 9.2 feet above dan- 
ger line, and a t  Johnsonville, Tenn., 39.7 feet, 15.7 feet above 
danger line. 

The following extracts relative to this flood were obtained 
from the special report of Mr. 1,. M. Pindell, Official in Charge, 
U. S. Weather Bureau Office, Chattanooga, Tenn. 

As the month of March opened with a rising river, following closely 
upon the high water of February, river men feared a succession of rises 
during March, and it must be admitted that their fears materialized to 
a marked degree. During the 14th and 15th heavy rains, averaging 3 
or 4 inches, fell over theentire Tennessee watershed, causing washouts 
and landslides on near1 all the railroads, flooding their yards, and 
washing away tracks angtrestles. During the twenty-four hours end- 
ing at 5 p. m., March 15, the Hiwasse River rose 1S.5 feet, the greatest 
twenty-four hour rise on record. At ChatLmooga the river rose 11i.ii 
feet, and a stage of 30 to 35 feet was forecast to occur by the ni dit of 
the 16th. The surface water filled up all depressions an11 causeh con- 
siderable trouble to the local transportation companies by flooding their 
tracks. Flood warnings were sent to all persons interested between 
Decatur, Ala., and Cairo, Ill., on the 16th. Special observations were 
called for and special bulletins issued. Information was alsu tele- 
phoned to all railroads and factories in the lowlands and flooded dis- 
tricts. The river began to fall on the night of tlie I i th,  but on the lSth 
from 2 to 4 inches of rain again fell over the s stem. aii1.1 a rapid rise 
once more set in over both the hea~lwatem and the main stream. There 
was a repetition of the washouts, etc., of a few days previous, and 
damage amounting to $15,000 was done to county bridges and roads 
alone. 

Crest rise of 26 to 30 feet for Kingston, Tenn., in thirty-sir hours; 
about a 30-foot stage at Bridgeport, Ala.: a !?&foot stage at Knoxville, 
Tenn., by night of ZOth, and between40and 42 feetfor Chattanooga by 
the night of the 2lst.” 

Flood warnings were also sent to all interested parties as far as Cairo, 
and iven the widest ossible distribution. On the niorning of the 
POth%noxville re ortes a rise of 10 feet, reaching 27.4. This indicated 
that the river at  Fhattanooga would reach 42 feet by the n~orning.of 
the Ed. The forecast was prepared accordingly, and all persons in- 
terested were notified to move their goods. Persous ruuved out of their 

en the 19th the following forecast was prepared and issued: 

houses on the mth, but on1 when assured that the river would surely 
reach the 40-foot mark. Afi merchants and factories having goods un- 
der the 40-foot mark, moved them at once on advice from this office, 
and held gnodsat the 41-foot mark for further advices. Reports on the 
Zlst indicated that the water would not rise above M.5 feet, and informa- 
tion to this effect was received by the public with profound expres- 
sions of relief. Only on three clays was tlie river free from driftsood, 
which for about two-thirds of the time, from the 1st to the mth, was 
sufficiently heavy to impede navigation. 

As far as can be ascertained the amount of property saved I.iy renioval 
as a result of the warnings given, was somet.liinp over Y;7UU,lJOU, while 
the total amount of damage was not inore tlian $100. 

Many communications testifying to the uniform timeliness~ 
accuracy, and great value of the flood warnings were received, 
but lack of space forbids their reproduction here. The meas- 
ure of success ie dollars and cents, and the figures above given 
speak for themselves with convincing eloquence. 

Stages above danger lines also occurred generally a t  this ’ 
time in the Cuniberldiid River, except a t  Nashville, hut 110 
dnniage resulted from the rise as far as can be learned. 

From Cairo to New Orleans there was practically 110 inter- 
ruption to the slow and steady advance of the wi‘itters, and 
the rise still continued a t  the end of the month. Danger 
lines were passed as follows: At Cairo on the 16th ; Meiiiphis 
on the 16th ; Helena, Ark., 011 the 15th ; Arkansas City, Ark., 
on the lBth, and Greenville, Miss., on the 30th. Below Green- 
ville danger stages were not quite reached, but were indicated 
a t  the opening of April. 

The Atchafalaya River remained high during the en tire 
mouth, with a maximum stage of 32.2 feet, 1.2 feet above 
danger line, 011 the last day of the month. 

The rivers of the Atlantic system remained comparatively 
quiet in the north, but  were not so tractable in the south. 
From the operation of the same causes which produced the 
first flood in the Ohio system, the James River was also in 
flood on the 5th and 6th. A stage of 19 feet, 1 foot above 
the danger line, was reached a t  Lynchburg on the 5th, and a 
stage of 30.5 feet, S.5 feet above the danger line, a t  Richmond 
on the 7th. The following account of the flood a t  the latter 
place is from the pen of Mr. E. A. Evans, Official in Charge, 
United States Weather Bureau Office, Richmond, Va. : 

Showery weather had prevailed over the James River watershed on 
the night of the 3d and the day and ni lit of tlie 4th, during which 
considerable rain was de osited, especial6 in the valley and Piedmont 
lortions of the basin. T i e  occurrence of these rains w a s  well covered 
Ly the weather forecasts of the respective dates, and rising water was 
looked for by this office. The first telegram indicating that the pre- 
cipitation was getting into the stream came from Buchanan at O:.% 
a. m. of the 4th. The day, however, V d  without further reports, 
but thunderstorms occurred on the iiig t of the 4th, and on the morn- 
ing of the 5th flood water was present in the upper courses of the river. 

At 10:30 a. m., in consequence of information received from the 
Rpecial river stations at  Columbia and Buchanan and from the official 
in charge at Lynchburg, a flood warning was issued and notification of 
same sent your office, as follows: 
” Flood warnings issued for authorized points and locally. Twelve- 

foot stage indicated by 5 p. ni. and liiglier later.” 
From this hour until the middle of tlie afternoon the office force was 

on duty, and as fast as information of the cvntiniieil rising of the wat.ers 
was  received from Columbia, it  was immediately sent out by telephone. 

Along the wharves and the lower busjness streets every one was 
busy in preparation for the expected flood. In the warehouses lar e 
gangs of men were removing goods to upper stories and at the docis 
everything was being placed beyond reach of the water. 

A t  6:lO p. m. the last message from Columbia was received giving the 
gauge reading then as ~9 feet, river rising. The height expect.ed at 
Richmond had been increased to meet the continued rising at upper 
points, and when this message was received it was placed at 19 feet. 

Telephone messages conveying this information were at once sent to 
all local interests, anrl later to the police station in the threatened 
district for distribution by policemen. This proved to be an excellent 
measure, and by its means many persons were warned who could not 
otherwise have been reached. 

During the day personal ins ection of the conditions along the river 
front were macle by the officiap in charge anrl special readings of the 
gauge were made at 1 1’. ni., i.2 feet, and S:05 p. m., 11.0 feet. 

Thronghoi~t the niglit the wrt,er rose slowly, but steatlily, and on the 
morning of the 6th its height,, as indicated by the Bureau gau e at tlie 
observation hour was 14.5 feet. At this hour the floors of t i e  lower 
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or dock warehouses of all the water transportation companies were 
under water to a depth of several feet, and the river had risen into 
Main street between Richmond and Fnlton (suburb) causing a cesan- 
tion of street car traffic. I t  had also banked into some of the sewers, 
resulting i n  the flooding of cellars in a large part of the district lying 
between Fifteenth and Eigl1teent.h streets. 

Continued rising prcrailed during the day. Special gauge readings 
were taken at  11:% a. ni.. 15.n feet : 2:45 p. ni., 17.5 feet; 3:55 p. in., 
173 feet ; 5 3  p. m., 18.3 feet: and at  S:40 p. m., 19$ feet. 

Late in the afternoon tlie water IiaJ aclvniiced into the city half way 
hetween Cary and Main streets, covering an area of about eight l>locks. 
and was still rising. Cellars of stores and residence houses were f u l l  
of water to tlie fluors. Small boats were used fur carrying people, :tiit1 
a general remortil of goods ancl furniture to upper stories was going on 
in t.he inundated distrkt and adjoining threatened streets. Tliroiigh- 
out the rest of tlie afternoon ant1 the iiiglit the river coiitinued to rise, 
advancing into Main street ancl the old marliet, driving outthe market- 
men, liucksters, and lmtchers and cutting off a conrsideralile area of tlie 
lower city from street car communicstion’by the Main street line, thus 
breaking tlieir route at two separate points. 

The niasimum height of the water was attained at 12:lU p. m. of tlie 
ith, after which it remained stationary a short while, beginning to re- 
cede at 225 p. m., when a special reading gave 19.i feet. At this time 
tlie water was Sfeetdeepon Main street near 17th street. The plant of 
the Trigg Shipbuilding Company, working on (+overnment contracts for 
torpedo boa& and destroyers, that of the Kichmond Ice Company ani1 
Davenport and Morris Company, together with much city trackage of 
the Chesapeake and Ohio and Southern Railways were submerged to a 
depth of several feet. The city gas works was also in about 2 feet of 
water and had to suspend operations. 

Altogether, all that portion of the city subject to overflow during 
high water was thoroughly inundated, and only timely warning, 
coupled with the slow rise of the river, prevented greater damage. 

The records of this office, except during the recent ice gorge, do 
not show an equal volume of water, or such high gauge readings, since 
thy Bureau gauge was erected. 

Fhe flood, however, is popularly said to be the greatest since lSSV, 
which it about equals. 

The quantity of water carried b the stream was certainly immense, 
as notwithstanding tlie fact that t i e  channel was entirely free and un- 
obstructed, water covered the banks over a major portion of the basin, 
and reached a height nearly equaling that recorded at the most criti- 
cal period of the ice jam of February 1S last. Many outside points 
along the river were cut off from communication both by telegraph 
and rail, and the James River division of the Chesapeake and Ohio 
Railway suffered much damage from washouts. 

The methodB taken to warn our local interests were prompt and ef- 
fective. The first telegram on Sunrlav morning came from Columbia, 
and was received at  S:47 a. m. Within fifteen minutes after its re- 
ceipt it had been sent by telephone to all addresses on our flood warn- 
ing list. The day being Sunday, it was somewhat difficult to reach 
several parties, but they all received it in ample time to make neces- 
sary preparations, so that, although the flood was of unusual magni- 
tude. there was no instance of loss or damage, except minor or unavoid- 
able casualties. 

A noteworthy feature of the flood was the slowness with which its 
crest nioved down. It is almost invariably the case that from ten Do 
eighteen hours elapse between the highest reading at Columbia and at 
Richmond. I n  this instance it was considerably more. The only 
rational explanation apparent is that the flooding of the adjacent low- 
lands all along the river retarded the forward movement of the crest, 
or in. otlier words its energy was espended in spreading out rather than 
moving forward. 

If this reasoning be correct, it will have an important bearing in 
estimating tlie rate of flood travel and masimum gauge readings in 
future similar floods. The gauge readings here, as compared with the 
forecast of “ a  12-foot shge at Y p. ni. and higher later,” were: 8:05 p. 
m., 11.0 feet. Tlie last warning. wliich was sent out at about this hour, 
forecasted a 19-foot stage for a masimum, and tlie masimum reached 
was 20.1 feet, or 1 foot difference in eacli case. Hail full,  reliable data 
for a similar flood been available, it is thought a still closer forecast 
could have been made. 

The weather forecasts issued from your office prior to and during 
the flood were fully verified. 

A niinor flood occurred on the 20th and 91st, but it was 
well anticipated and passed off without damage of con- 
sequence. 

The rivers of the Carolinas were high a t  various times 
during the month, correeponding to the dates of the floods 
in the Tennessee River. The necessary flood warnings were 
issued in ample tinie and were fully jiistified by the recorded 
stages of water. The following extract relative to the floods 
in South Carolina is taken from the report of Mr. L. N. Jesun- 

ofsky, Official in Charge, United States Weather Bureau Office, 
Charleston, S. C. : 

The volume of water which passed seaward during February was. on 
the whole, almost as great RS the entire flow which passed by during 
the past two winters. The streams were generally above the danger 
points for greater periods than during any one month since the estab- 
lisliment of the river service in 1S9l. Tlie flood waters kept the bottom 
lands well submerged, retarding spring plowing. But few casualties 
are reported other tlian the drowning of some cattle in the swanips. 
River men state that the freshets in February were the highest since 
the great “Sherman freshet,” in January, 1Sti;S. There was a Irigli 
freshet in 1S67, but not equal to that of February, 18FJ. Tlie flooding 
of the swamp IanJs enable11 the lumber men to float tlie large collec- 
tions of timber of the past three years. The lumber mills are running 
on full time and laying in large supplies. 

Perhaps the greatest loss and inconvenience occasioned by the floods 
fall upon the rice planters on the lower streams, in tlie tide-water sec- 
tions, where the freshet and tides have elevated the stream flow to such 
a hei ht as to prevent the proper drainage of lands for plowing, thus 
retarliing operations for over four weeks. 

There was a great increase in traffic. Steamers made continuous trips 
on the Santee, Wateree, theupper Pedee, and Little Pedee rivers. Drift 
waa runnin heavily at Caniden on the (ith, i th,  17th, and 37th; at Che- 
raw and Co?umbia on the 6th and ’ith, and light drift at  Camden on the 
Sth and 18th. 

The floods in the Alabama rivers passed off without reach- 
ing excessively high stages, and with little damage or incoii- 
venience. The forecasts and warnings were timely and accu- 
rate, and were well heeded by those interested. 

The rivers of the Pacific coast were quite high a t  times 
during the month, but no danger stages were recorded except 
a t  Eugene and Albany, Oreg., on the Willamette River. A t  
the former place the river rose to 6.4 feet above the danger 
line of 10 feet on the lst, and to 3.0 feet above the danger 
line of 20 feet a t  the latter on the 3d. The Sacraniento River 
a t  Sacramento rose steadily during the month, and on the last 
day was within 0.9 foot of the danger line of 35 feet. 

ICE IN RIVERS AND HARBORS. 

Ice conditions changed materially after the close of Febru- 
ary. The Mississippi remained frozen north of Dubuque 
during the entire month. At Dubuque it began to break up 
on the l l t h ,  and by the end of the month the river was clear 
of ice below the bridge. It still held above, however. 

The ice broke at Leclaire on the 13th : a t  Davenport on the 
19th; at Muscatiue, Iowa, on the 11th; at Keokuk on the 
loth, and at Hannibal on tlie 2d. No floating ice was re- 
ported south of Keokuk after the 20th. At Cairo the last ice 
passed down the Mississippi on the 2d. 

The Missouri was opened a t  Omaha by dynamite on the 
35th, but the ice still held above the bridge. At Pltittmiouth, 
Nebr., it broke away on the loth, and moved out without caw- 
ing any damage. There was floating ice a t  Kansas City until 
t h  l4tli, Imt nope after the 10th nt Herni:iiiii, 310. 

The Des Moiiies River opeued ttt I)es hloiiies on the 1 ltli. 
There were sonie CLttt!Iiipts l i t  iinvigiitioli UP far Iiorth as DiLVeIl- 
port. The ferryboat a t  that place resiimed trips o n  the 19111, 
and the first boat passed down thnnigh the draw on the 24th. 

I n  the Hudmn the gorges hgzin to give way 011 the 14th ; 
the first host from below reached Albany on the 16th : float- 
ing ice uutil the 34th, and the first through boat from New 
York did not arrive until the 29th. 

In the rivers of Pennsylvania there was practically no ice 
after the first week of the month. 

The thickness of the ice in the various rivers for each I\ c.+.li 
since December 5, lS9& is given in the following table. I t  
will be noticed that there has been a marked decrease in the 
quantity since February 97, except in Minnesota and North 
Dakota. In  the northern portions of these fitates there were 
from one to two inches more than a t  the close of February, 
south of La Crosse and Sioux City the ice has disappeared. 

I n  the rivers of southern New Eugland there was a loss of 
from 19 to 16 inches in the thickness of the ice. 
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30.0 20.0 

24.0 ' 20.5 
18.5 I 13.0 
18 .0 '14 .5  

10.0 ~ 

15.0 9.0 

!l'?~akkneaa of iw in rima (in inchea), Wi'tbtm of 1898-99. 
. .... -. ..... - - .. ~ ...... . .- -_ 

44.0 44.0 
30.0 24.0 
19.0 12.0 ................... ................. .................. .................... 
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range at-130 river Rtntions are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on Chart V. The stations selected for 
charting are: St. Louis, Cairo, Memphis, and Vicksburg, on 
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CLIMATE AND CROP SERVICE. 
By JAYES BEBBY. Chlef of Climate and Crop Service Dlvislon. 

highest was 93', at Plant City on the 2ith, and the lowest, ?So, at De 
Funiak Springs on the 8th. J!he average precipitajion was I . W ,  or ahout 
1.00 below normal; thegreatest monthly amount, t.61, occurred at iyau- 
sau, and the least, 0.14, at Key West.-A. J. Mitchsll. 

Gmqk-The mean temperature was 55.1°, or 1.9' above normal: 
the highest was 92'. at Columbus on the 28th, and tlie lowest, 3' be- 
low zero, at Diamond on tlie 7th. The average precipitation was 4.81, 
or 1.85 below normal; the greatest month1 amount, 10.S5, occurred at 
Ramsey, and the least, 1.00, at B m g . 4 .  dMmbuw. 

In~?rkm. -The mean temperature was 37.3'. or 1.3' lielow normal; 
the highest was iti', at Peru on the 11th. and the lowest, :;O below zero, 
at Eockville and Syracuse on the ith. The average precipitittiiin \ w s  
4A2, or 0.66 above normal; the greatest monthly amount, i.83, owiirrrd 
at Crawfordsville. and the least, 0.95, at Valparaiso.-V. F. H. Wttppefi- 
hum. 

Ima.-The mean temperature was 23.0°, or about 10.0' below normal; 
the highest was 75', at Mount Pleasant on the 10th and lltli, and,the 
lowest, 16' below zero, at Charles Cit rlie 
average precipitation waM 1.68, or nearry normal; the greatest monthly 
amount., 5.90. occurred at Ridgeway, and the least, 0.37, at Montice1lo.- 
J. R. &ge, Director; Q. 411. C'hbppel, AseiRkmt. 

Kma~bs.-~he mean temperature was 37.3', or 4.1' below normal; 
the highest was Sio, at Englewood on the Sth, and the.lowest, lo below 
zero, at Morantown on the 6th. The average precipitation WRR 1.00, or 
0.56 above normal; the greatest montlily amount, G . 2 ,  occurred at Cen- 

tr20 entwk,y.-The mean tern rature was 43.9' or 2.2' below normal; 
the highest was SO', at RusseKille on the :hl, and the lo\vest, 3O bt4ow 
zero, at Alpha on tlie 7th. The average precipitation was S.llJ, or 2.14 
above normal; the greatest monthly amount. 12.80, occurred at Mount 
Herman, ani1 the least, 5.36, at Canton.-H. B. Hspssy. 

Loui&na.-Tlie mean temperature was fj1.3', or 0.8' below normal; 
the highest was 91', at Wallace on the 2ith, and the lowest, 55', at Pln- 
iluemine on the 6th, at  Robeline on the ith, and at Plain Derlirip on 
29th. The average precipitation was 3.02, or 1.80 below normal; the 

and Cresco on the ith. 

lis, and the least, 11.20, at Winona-T. B. Jennings. 

The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective sectioiis of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Rainfall is expressed in inches. 
Alnbamu.-The mean temperature was 55.0°, or 1.0' above normal; 

the highest was 91', at  Unionon the 26th and at Pineapple on the t?itll, 
and the lowest, -io, at Decatur, Oneonto, and \'alleyhead on the i t h .  
The average precipitation was 6.&9, or 1.1M above normal; the greatest 
monthly amount, IWO, occurred at Maplegrove, and the least, 1.79 
at Clanton.-F. P. C?uafee. 

Aldzolm-The mean temperature was 64.4', or 1.8' below normal; 
the highest was No, at Parker on the ith and at Blaisdell on the 24t.11, 
and the lowest, O', at Flagstaff on the 14th. The average precipitation 
was U t ; ,  or 0.02 below normal; the greatest monthly amount, 1.16, or- 
correcl at Oracle, while none fell at a number of stations.-W. (?. Btime. 

Arkcciuas.-The mean temperature was 5 W 0 ,  or n.4' below normal; 
the hieheot was Si'. at Prescott on the !Xd, and the !osest, 1'. at  Jones- 
horo and Pond on tlie (ith. The average precipitation was 2.97, or 3.31 
below normal : the greatest monthly amount, S.40, occurred at Osceola, 
and the least, 1.09, at Texarkana.-E. B. flichni~&. 

CaZifornia.-The mean temperature was 51.2', or 1.0' below normal; 
the highest was IB', at Elsinore on the Gth, and the lowest, 4' below 
zero, at Boca, on the 13th. Theaverage precipitation was 6.10, or3.13 
above normal; the greatest monthly amount, 26.31, occurred at Bow- 
mans Dam, while none fell at severnl statioiio.-G. H. 1ViZlaon. 

Cohm&.-The mean temperature was 53.0°, or 1.5' below normal; 
the highest was 85O, at Lamar on the 8th and 34th, and the lowest, 25' 
below zero, at  Moraine on the 2ith. The average precipitation was 
1.64, or 0.67 above normal; the greateot monthly amount, 18.59. oc- 
curred at  Ruby, and the least, trace, at Saguache.-F. fl. Branohburg. 

-.-The mean temperature was 66.3', or nenrly normal: the  


