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P+gMa.-The mean temperature was 68.8", or 1.0" above normal; 
the highest waa 1mo, at Nottoway on !tie loth, and the lowest, 26", at 
Goshen on the 22d. The average precipitation waa 1.01 or 3.46 below 
normal; the greatest monthl amount, 2.66, occurred at h e m ,  and the 
least, trace, at Farmvil1e.-2 A. h n s .  

Wa&ington.-The mean temperature was 56.9", or 0.3" below normal; 
the highest was 97O, at Centerville on the 21st, and the lowest, 21", at 
Wenatchee Lake on the 98th. The average precipitation was 1.79, or 
0.22 below normal; the greatest monthl anlount, 7.90, occurred at 
Snohomish, and the least, 0.11, at  Lakesi&.-ff. N. Kafhbury. 

rature was @.do, or slightly above 
normal; the hi hest was 103", at  G w e t t  on the 15th and Mth, and the 
lowest, 27O, at fVhite Sulphur S rings on the 17th. .The average re- 
cipitation was 1.11, or greatly %elow normal; the greatest monhly 

Weat Virgin&.-The mean tem 
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amount, 4.00, occurred at Philippi, and the least, 0.02, at Green Sulphur 
Springs.--H. L. B0U. 

Wieconrin.-The mean temperature was 6 5 . 5 O ,  or 4.5O above normal; 
the highest was 97", at Chilton, Sharon, and Whitemound on the 8th 
and at Delavan on the loth, and the lowest, 230, at Ant igand  Barron 
on the 20th. The average precipitation wm 2.28, or 0.78 low normal; 
the greatest monthly amount, 6.58, occurred at  Prairie du Chien, and 
the leaat, 0.72, at Port Washington.-W. N. Viba. 

Wping.-The mean temperature waa 61.1°, or 4.0" above normal; 
the highest waa 99", at Carbon on the 2d and at Fort Laramie on the 
Sth, and the lowest, 21°, at Fort Washakie on the 18th. The avera e 
precipitation was 0.38, or 0.67 below normal; the greatest monthfy 
amount, 1.14, occurred at Fort Laramie, and the least, trace, at Wheat- 
land.-N. 9. Rslaos. 
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TGe highest and water, nieall stage, and monthly 
range at 113 river stati,,ns a ~ e  given in the acconlpanying 
table. Hydrographs for typical points on Seven principal 
rivers are shown on Chart V. The stations selected for 

burg, ol, the ~~ississippi ; cincinnati, on the Ohio ; Nashville, 
on the Cumberland ; Johnsonville, on the Tennessee ; & m a s  
City, on the Missouri ; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 

The fo]loming resume of river stages and conditions of navi- 
gation in the reRpective streams is compiled from reports by 
the officials of the Weather Bureau a t  various river stations 
and section centers : 

Atlantic const Riwrs. (Re orted b A. I?. Sims, Alban , N. Y.; E. R. 
Demain, Harrisburg, Pa.; h. A. &am, Richmond, $8.; C. F. von 
Herrmann, Raleigh, N. C.; L. N. Jesunofsky, Charleston, S. C.; D. 
Fisher, Augusta, Ga.; and J. B. Marbury, Atlanta, &.)-During the 
first decade of Se tember an ahnormnlly low stage of water was main- 
tained in the H u g o n  River. The water reached the lowest point for 
the season on the 7th. Usual1 the water is lowest in the months of 
July and August. The water {as been so low that the steamer #wa- 
toga of the Citizens' Linebrought up mud onher hugepaddles at  every 
revolution. Li h t  fog prevailed in the Hudson Valle on the 9th, and 
a dense fog on &e 6th, and during the early morning lours on the ?id. 

About the usual stages of water for the time of year obtained in the 
Susquehanna River and its tributaries. The averagegauge readingsof 
14 reporting stations was 0.6 foot, the same as in 1596, although the 
average rainfall for 17 stations was only about 70 per cent of the amount 
registered during September, 1898. In  the lower river, while low stages 
prevailed. the water did not fall so low asin last Se tember. The aver- 
a e for the month at Harrisburg was 0.5 foot gigher than during 
t i e  correspondin period in 1890. Drought prevailed during the first 
half of the monta and all etreams fell slowly, but showers occurred in 
the basin from the 16th to the 32d and a general rain fell on the 33d 
and !!1th, causin a rise of from 1 to 3 feet at most reportin ). stations, 
and the month cfosed with higher stages than ruled at the keginning 
of themonth. 

On the West Branch, at  Sinnamahoning and Cedar Run, the water 
waa below zero of the gauge during the entire month; at  Canieron it 
ranged from 4 . 2  to 0.2; at Renovo the range was from zero to -0 .5  
from the 1st to the %th, t h e  river rising to a maximum of 2 feet on the 
26th; at Lockhaven the water stood at zero from Ohe loth to the 19th, 
inclusive, and touched zero again on the 234 the maximum readin for 
the month being 1 foot on the 26th; at other stations on the &.est 
Branch the gauge readin s ranged from zero to 3.8 feet above. On the 
North Branch, at WilkeAarre, the gauge readings ranged from zero to 
1 foot below, and at  East Bloomsburg azero stage was maintained from 
the 1st to the 23d, when the river began to rise, the highest point 
touched beinq2.5 feet on the 26th and Sith. The Juniata kept up well 
notwithstandin the deficiency in rainfall, the gauge readings ranging 
from 1.5 to 3.8 get. 

An unusually low stage of water prevailed in the James River, from 
the head of tidewater to its source, during the entire month. The 
month was largely deficient in rainfall, none of any consequence bein 
reported, except about the 1st and Slat  to 234 when fairly goof 
showers fell over the river basin. The proportion of this downfall 

charting are : Keokuk, St. Louis, Cairo, Memphis, and 
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known before -to be a b b e  the surface, are now high and dry. The 
water is the lowest on record at this point, and from reliable sources it 
is learned that it is lower than for many years, if not the lowest 
observed. The officials of the Chesapeake and Ohio Railway Com- 
pany, which has maintained a system of gauges on the James River 
division Of their line, State that the present Stage Of Water is the lowest 
of which they have any record. This same state of affairs obtains in 
all the large streams in this portion of the State. The Rappahannock 
River is so low that the mills have been obliged to shut down, and on 
the line of the Richmond and Danville Railroad water has to be hauled 
from Richmond in tank cars to various pointa for use of the engines. 
Small creeks and bmnches, which are reported to have always fur- 
nished water heretofore, are now dry. The question of water is 
becoming a serious one for the agricultural comniunities of this section. 

The month of September was characterized by the most severe 
drought in the histor of North Carolina. The small amounta of pre- 
cipitation occurring {etween the 17th and 23d were altogether insuffi- 
cient to appreciably influence the stages of the rivers. The latter 
remained exceptionally low the entire month. Durin the second 
decade the  lowest stages ever recorded were noted on t%e Ca Fear 
and Roanoke. On the Dan, at Clarksville, the river waa foot 
below the zero of the gauge from the 13th to the l i th ,  and at Fayette- 
ville the Cape Fear diminished to 0.3 foot on the 17th. Many of 
the small streams in the u per country have become quite dry; wells 
are very low and many t ry ;  stock h a  to be watered; navigation, 
except near the mouths'of the Roanoke and Cape Fear, has been com- 
pletely interrupted. 

The freshet on the lower Edisto, at Jacksonboro, on September E, 
continued to the 4th of October, when the water had receded sufi- 
ciently for the {roper drainage nf the rice lands. Much of the rice 
wa8 over r ip  w en the flood waters arrived, but b rapid harvesting, 
immediate y after the freshet subsided, considerab6 was saved. The 
damage caused by the freshet was not so great as at  first anticipated. 
A few of the rice lantern escaped the high water entirely, as their 
cro s were gathereg two days before the rise occurred. 

&e general and heav precipitation on the Slat and 22d afEected the 
streams but slightly; otger than this but little rainfall occurred over 
the drainage areas of the u per sections of the streams; The Great 
Pedee, from ita mouth at d m y a h  Bay to Cheraw, .was scarcely navi- 
gable during any day in the month. At Smiths Mills the auge reg- 
istered -1.6 foot on the Mth, 17th, and 18th, which was %elow the 
low water reading of October 23, 1895 (-0.4 foot). The latter was re- 
corded at that time as being the lowest stage reached in thirty-eight 
years. Old river men connected with the steamboat interests for the 

aet forty years state that they have never known the Great Pedee to 
eecome unnavigable for one entire month. This condition of affairs 
is rather unfortunate for the steamboat lines, as much cotton, rice, tar, 
rosin, turpentine, and other articles of merchandise, is awaiting trans- 
portation up and down these streams. There was also sn  unusual lack 
of steamboat water in the Little Pedee and Lumber rivers, navigation 
thereon havin been impeded the entire month. The Waccamaw was 
at a fairly goof eta e u to Conwa throu@iout the entire month, the 
traffic occasioned tieregy havin zeen quite brisk. 

The Savannah fell to such a fow stage during the first and second 
decades of the month that, for the greater portion of this period, navi- 
gation was wholly interrupted, several attempts having been made to 
run cargoes down the river, but even with the lightest of loads 110th- 
ing was accomplished. The on1 rainfall worthy of note during Sep- 
tember was that which occurreJon the B d  and 33d, and though the 
fall was excessive over the central and lower portion of the Savannah 
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Valley, the amount of rainfall grew perceptibly smaller in advancing 
toward the u er basin: however, after the 33d re lar schedules 
were resumed%or the next five da s, but after this furtrer trouble waa 
encountered and the boats were Lid u a ain for want of sufficient 
water. But what WBR a serious loss to &e %oating interests roved to 
be a positive gain to the farmers in the lowlands, as one of tge largest 
corn crops ever grown on these lands was harvested. 

The month of September was abnormally dry, and little rain has 
fallen in the other drainage baains of Georgia, and as a consequence 
very low water has continued in the rivers durin the month. 

M o a  Rim aid hancha. (Reported by F. P. bafTee, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)-Fairly good rains fell over 
the central portions of the watershed of the Alabama River durin the 
middle of the month, but not enou h to cause more than a very 8% ht 
check in the fall of the rivers of ths  system, which have been eitfer 
stationary or falling slowly during the entire month, a t  the close of 
which the lowest water of this season is noted. A t  Selma the stage was 
2.0 feet below zero of gauge at the end of month, which is 0.1 foot lower 
than the lowest of last season. At other stations on the Alabama the 
stage is not quite as low as at the same season last year, but low enough 
to suspend steamboat traffic, except in the lower portions of the river. 

The Tombigbee and its tributaries have been at very low stagesdurin 
the entire month. There haa been but little rain; that which occurre! 
on the 13th and 14th was so light and of such short duration that it ran 
off ra idly. Owin to this lack of rainfall the fluctuations in the rivers 
havegeen very slig%t. The changes during the month have been down- 
ward; while the Tombi bee has been below the zero of the gau es during 
the entire month, the barrior has been so since the 15th. $here was 
some traffic on the Tomhi bee and Alabama to the 13th, when the quar- 
antine regulations stoppetit, but it was resumed ain toward the latter 
part of the month on authority of the State heyth  officer, and boats 
kere still running at the close of the month. 

Ohio Riwr 07u1 brmmhcs. (Reported by F. Ridgway, Pittsbur , Pa.; H. 
L. Ball, Parkerebum, W. Va.; S. S. Bawler, Cincinnati. Ohio:%. Burke. 
Louisville, Ii P.-H. Sm th, Cairo Ill.; .L. M. Pindell, Chattanooga; 
Tenn.; and &;C. Bate, dashville, 5enn.)-Navigation on the upper 
Ohio River has been suspended during the entire month, on account of 
low stages of water. The paflsenger and freight business of the packet 
lines plying the slack water of the lower Monongahela has been fair 
during the month. 

The rainfall over West Virginia during the month of September was 
unusually light, and at no lace did the amount reach the normal. A 
great many creeks and m a {  tributaries were almost entirely dry by the 
end of the month and the rivers in  the State were constantly at a low 
stage. Rains on the 21st and 24th resulted in a slight rise in the Ohio 
at Parkersburg, but no navi able stage of water was reached. Repairs 
on the locks along the Li t ie  Kanawha River were completed on the 
Mth, but the low stage would only allow the passage of one small packet, 
whichmade re ular trips between Parkcrsbur and Palestine, a distance 
of 32 miles. favigation on the Great Kanawfa was  open to the smaller 
packets. 

A remarkable feature of the river at Cincinnati during the month of 
September was that there was not the sli htest fluctuation in the stage, 
butacontinuous and steady decline from tffe'bepinning to the end of the 
month, y r i e d  only by several short periods when i t  was at a stationary 
stage. J!he range for the month was 3.9 feet: the liighest stage, 7.1, on 
the lst, and the lowest, 3.3, from the 28th to the 30th. 

The month opened with midsummer quiet on the river. Early morn- 
ing fogs and menacing sandbars and snags made hazardous what little 
navigation there still was. The larger boats sought the banks and craft 
of lightest draught only were in service. Altliougli freight offerings 
and paasenger inquiries were more numerous than heretofore at this 
season of the year, the low and steadily declining stages of water pre- 
vented business on the river. 

The water along shore is greenish and stagnant, an indication, ac- 
cording to old river men, of a long dry spell, which in this instance, at 
all events, has proved correct. Alarmin reports were general concern- 
ing the continued drou lit and the deartf of water. At Ashland, Ky., 
wells dried up, and at falmouth, Ky., the Licking River was dry, ex- 
cept for occasional stagnant pools. Pilots have been making trips in 
yawls to study and examine the condition of the river bed. Navig% 
tion is stopped to all up-river points, and only the lightest draught 
boats are running down stream. 

At Louisville and Cairo the river fell steadily throughout the month. 
The stage of 3.7 feet at Cairo on the last day of the month is the low- 
est the river has been at this point since November, 1895. 

The rainfall over the Tennessee system during the month was ex- 
ceedin ly light, and below the normal: the reatest amount, 2.07 inches 
fell at %luff City on the Holston River. $0 rain fell at Florence and 
Riverton. Navigation waa closed to d l  boats during the month. The 
river was below the zero of the gauge from September 5 to 30 at 
Speers Ferry and Riverton, and from the 16th to 30th at Florence; 
at Kingston the river reached zero on the 11th and remained stationary 
during the rest of the month. The greatest change in the river at 
an station was a rise of 0.6 foot on the 5th at Clinton. 

gugust closed with the Cumberland River low and falling steadily, 
and navigation closed above Nashville. Two feet is about the lowest 

stage that loaded boa& can navipte  the lower river, and the last boat 
left Nashville on the 4th for pa ucah. The river rose sligPtly on the 
17th, and on the next day a light boat left for the lower river to load 
and return with the first favorable stage of water. The month closed 
with the river very low and falling at all points. 

Midan@# R i w  and brmneha, mept the Ohw. (Reported by P. F. 
Lyons, St. Paul, Minn.; M. J. Wright, Jr., La Crosae, Wis.; G. E. 
Hunt, Davenport, Iowa; F. Z. Gosewisch, Keokuk, Iowa: H. C. 
Frankenfield, St. Louis, Mo.; P. H. Smyth Cairo, Ill.; 8. C. Emery, 
Memphis Tenn.; R. J. Hyatt, Vicksbu diss.: R. E. Kerkam, New 
Orleans, La.; P. Connor, hanaas City, 2.; F. H. Clarke, Little Rock, 
Ark.; J. J. O'Donnell, Fort Smith, Ark.; and C. Davis, Shreve rt 
La.)-The extreme gange readin Rfor the Miesissippi River at St. !h 
during September were 4.5 and 5.5 feet. That IS decidedly a better 
stage of water than can be shown for any other September since that 
of 1881 and withconditions such as have been usual since thentit 
would be considered very satisfactory; but the floods of last spring 
seem to have caused deposits in the bed of the river, and changes in 
the channel, and hence navigation haa been impaired even with these 
favorable water stages. The steamer &&que of the Diamond Jo  Line, 
left on the loth, for St. Louis, and with her departure came the close 
of navigation so far as regular freight and passenger traffic is concerned. 

The comparatively steady and good stages of water noted must be 
partly due to the Government reservoirs at the headwaters of the Mis- 
sissippi River, for the purpose of storing the sur lus waters of spring. 
The rainfall of September, 1897 was considerabfy less than half the 
normal, and there was absolute1 no rain during the last half of tbe 
month and yet the river change$ but little. 

Good navigation waa maintained at La Cmsse during the month. 
The avera e stage of water at this point for the month waa 4.0 feet, 
which is atout 3.5 feet higher than the average for September, 1896. 
The nionth opened with a stage of 4.9 feet on the gaup;e and gradu- 
ally declined until the 10th instant, when it reached a minimum stage 
of 3.4 feet. The river waa stationary at the maximum stage of 4.3 feet 
for three days during the last decade of the month. 

The stage of water at the various stations fluctuated in res nee to 
local rains, but these minor changes were of short duration. E o m  La 
Crosso to Muscatine the river was  a little lower, a fall of 0.7 foot at the 
last-named dace, being the greatest monthly change. There has not 
been enougk water for the larger steamboats, but the smaller local 
packeta have experienced no trouble. Some rafting is still going on. 

The tendency of the river at Keokuk has been to decline slow1 
during the month, and it is 0.9 foot lower at the close of the monti 
than at the beginning. Still it is not low enough to interfere mate- 
rially with the navigation of the regular channels, by light draught 
steamboats, except on the Des Moines rapids, which have not been 
navigable. 

The rivers in the St. Louis district continued to fall during the month 
of September, reaching so low a stage about the middle of the month 
that navigation was totally suspended on the Missouri River, and waa 
p i b l e  only for light draught boats on the Mississippi and Illinois 
rivers. 

From St. Louis to Cairo the river fell slowly during moat of the 
month. The low eta e of the river is proving decidedly dangerous 
for navigation severaf disasters having occurfed during the month. 
The Anchor dine steamer Bells dfemphk, estimated to have been worth 
between $5O,OOO and #W,OOO, was sunk just below Chester, Ill., on the 
8th illstant. She is supposed to have struck a sunken snag, which 
rip ed through her bottom, and is reported a total wreck. On the 
16tR instant the Anchor Line steamer Bhff  at#, in backing off a 
reef near Avenue, Tenn., ran against the bank and demolished her 
wheel. On the 33d the Government steamer M h u t m k o ,  a tender for 
the dredge boat fleet at work on the river below Cairo, struck what 
was supposed to be a sunken snag near Golddust, Tenn. No definite 
information could be obtained aa to the extent of the damage, but it ia 
re rted to have been sli ht. Re month opened w i d  a fair stage of water in the Mississippi from' 
Cairo to Helena, but a steady fall continued up to the 28th, when it 
became stationa; at 1.G foot at Memphis, the total fall for the month 
being 4.1 feet. {he average for the month was 4 feet below the nor- 
mal Be tember stage. It is estimated that there was only 5 feet of 
water Rom Cairo to Mem his at the close of the month, and most of 
the tributaries were so pow that only the smallest boats could be 
operated. 

The rivers between Memphis and Vicksbu were very low, and 
continued to fall during the month, aa a rule. %o precipitation of im- 

rtance was re rted, the only measurable amount being at Vicks- Erg, where O.3rof an inch was recorded. Navigation was seriously 
interrupted not only by low water, but by stringent quarantine re ula- 
tions, which forbade local traffic, owing to the prevalence of &ow 
fever in this section. Some few boats continued to run on the &iwis- 
sippi between non-infected points in consequence of the restricted 
business. River interests have suffered considerably by the low of 
trade, as a great deal of cotton is now ready for shi ment.. 

The Mississi pi, below Vicksbur continued to &cline gradually to 
the close of t i e  month, except f iat  at and below New Orleans the 
stage fluctuated, high winds on several occasions backing up the water 
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Ohb River . 
Pittsbnr Pa ............ 
Davis I s k d  Dam . Pa ... 
Wheelin W . Va ....... 
Parkers%;rg. w . V8 ..... 
Point Pieasant . W . Va ... 
Catlettsbura K ........ 
Cincinnati Ohio ......... 
Louisville K ........... 
EV8nSVd . nd ......... 
Padnoah . Ky .......... 

Alleghany River . 
w8lTl9T.l. Pa .............. 
OilCYty Pa .............. 
Parker; Landing . Pa .... 
me rt Pa ............. 

I%n&au h Rim? . 
Johnstown . $a .......... 

Red Rank Creek . 
Brookvllle Pa ........... 

Beaut& River . 
Ellwood Junctian Pa ... 

Cumbwland R i b  . 
Burnside Ky ........... 
Nashville. Tenn ......... 

Oreat Kanaroha River . 
Charleston . W . Va ....... 

New River . 
Aintnn W Va ........... 

Riwr . 
Falmouth . ............ 

M m i  R i m  . 
Dayton . Ohio ........... 

Portsmouth.bhyo ...... 

Cartham: Tenn .......... 

from the Gulf . The most marked occurrence of the  sort was  during 
the last three days of the month . The range of fluctuation did not ex- 
ceed 2 feet at New Orleans during the entire month. while at  Vicks- 
burg the fall was 7 feet . Quarantine re ulations in force during two- 
thirds of the month (from the 10th to &e close) made all river traffic 
light. many places along the lower river refusing to allow stearnboats 
from New Or e m s  to land . 

The Arkansas River has maintained a very low stage throughout the 
month. being lower at Little Rock at  the end of the month than it has 
beensince December. 1887 . The river declined slowly during the month. 
with only two slight rises. from the 11th to the 13th and from the 16th 
to the 17th . The range in depth of water was remarkablyslight. being 
but 1.3 foot at Fort Smith 1.7 foot at Dardanelle. and 1.9 foot at Little 
Rock . The river was too )low for profitable navigation between Little 
Rock and Dardanelle during the entire month. none but the smallest 
steamboats bein able to run . A navigable stage was maintained. how- 
ever. from PinefluB to the mouth . 

Little rain fell during the month in the watershed of the Red River. 
and. as a result. the stream was characterized by very low stages . The 
upper Red had readin only a few feet above the zero of gauge. while 
at  Shreveport stages felow zero were recorded after the 7th . These 
conditions. together with t h e  rigid quarantine rules in force. necessitated 
an entire BUS ension of navigation . 

Rima ow t& Pa.@@ Coaat . (Reported by W . H . Hammon. San Fran- 
cisco. Cal . . J . A . Bsrwick. Sacramento. Cal . . and B . 8 . Pague. Portland. 
0reg.)-The rivers have generally fallen slow1 during the moilth . 
The Sacramento River at Sacramento ran ed Juring the month of 
September between 8.7 and 8.3 feet. and %as about reached ita an- 
nual lowest point. unless the autumn rains hold off longer than usual. 
and in that case the river may fall several inches lower . Navi- 
gation was some time sime obstructed by a sand bar forming about 2 
miles below this city; before the commencement of building wing dams 
to increase the river's depth over the sand bar. the current of the stream. 
through some unknown cause. cut the sand away. and navigation is now 
and has been for the past three weeks unobstructed between this city 
and the mouth of the Sacramento River . Navi ation above this city has 
also been good for the class of steamera that pfy on that rtion of the 
river between this city and the head of navigation. whicifor all prac- 
tical purposes is Red bluff . 

Navigation on the Columbia and Willamette was more difficult than 
uyual. owin to the low stage of the water . During the month many 
large veaee6 come into Portland to load grain for England . They 
carr from 100. OOO to 150. OOO bushels of wheat each and go down the 
WilLmette and Columbia rivers. drawin up to 23 feet of water . The 
Qbnlochy. one of the largest steamships afoat. loaded with over 3 OOO. 000 
feet of lumber. left this port for Siberia . These items are g'iven to 
show that a low stage of water in the river does not impede navigation 
to the sea . 

Hsiglur of abow e6~08 of gaugaa. S e p t m k .  1897 . 

Mue8 . 
gsS 
WIO 
875 
785 
RM 
651 
612 
490 
a67 
184 
47 

157 
I28 
78 
28 

64 

85 

10 

484 
251 
175 

61 

95 

80 

69 

West Newton. P8 ........ 
Muakinguin Riwr . 

Xanesville . Oh..o ......... 
Tannseaee R i m  . 

Knoxville Tenn ......... 
Bridgeport, Ala ........ 
Florence Ala ............ 

Clinch River . 
Whbarh River . 

Mount Carmel . 111 ...... 
Rad River . 

Arthur City.Tex. ........ 
Fnlton. Ark ............. 
Shreveport La ........... 
Alexandrii La .......... 

Atchqfalaya Bayow . 
Melville . La .............. 

Owchik R i w  . 
Camden Ark ............ 
Monroe.'LO .............. 

Ycrsoo Riws . 
Y82oo City. MlSS ......... 

Chattuhwclkrs River . 
Columbus . Ga ............ 

Flint River . 
Albany G8 ............... 

Ca& Fear Eiimr . 
Fayetteville N C ........ 

Cdwabnaib River . 

Kingston 'Tenn ....... 
Chatt8ndOg8. Tenn ...... 
Johnsonhlle. Tenn ...... 
C h o n  Tend ............ S eers Ferry V8 ......... 

ITmatiIl8 . Oreg .......... 
The nwm&tts Dalles Ore &&;.'** ............ ....... 
Edisto. S . C ............. 

.Tamed River . 
LYnOhburg.V8. .......... 

15 

10 

614 
6a4 
4W 
8w) 
as0 
94 

168 
46 

60 

686 
566 
449 
189 

100 

840 
100 

80 
140 

80 
100 

166 

99 
10 

75 

870 

257 

8t.PaUl fiYP.River- M n .......... 
Reeds Lhnding . Mlnn., . . 
Lacrosse Win ........... 
North Mobregor . Iowa .. 
Dnhuane . Iowa .......... 

. 
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Pedt 
14 
12 
10 
18 
15 
10 
15 
14 
17 
88 
80 
80 
40 
88 
44 
42 
40 
41 
16 

v4 
81 
88 

88 

19 

14 

14 
14 
19 
18 
10 
21 
90 
21 

mea 1 
1:ssl 
1. 8BB 
1.762 
1.708 

. . . .  

Highest water . 
[eight . Date . I 

4.1 
4.7 
2.9 
4.0 
8.0 

6.0 
6.8 
5.0 
9.0 
5.7 
8.6 
8.9 
7.4 
8.6 
6.0 

8.8 

8 
2 

8-5 
4 
6 

1.7. 8 
1 
1 
1 

1. 8 
1 
1 
1 
1 
1 

12 

. ~~ ~~ 

Leclalre . Iowa .......... 
D8Va rt,Iows ........ 
KeokupIowa ........... 
Hannlb~~.  YO ........... 
Grafton . I11 .............. 

l;612 
1. 696 
1 466 
1 : N  1.m 

. 
Eeight 

St Louis Mo ............. 
amester iu ............... 
cain, Iil ................. 
Mem&Is Tenn .......... 
Helena, L k  ............. 
Arkansas Cit . Ark ...... 
areenville A s  ......... 
VioksbnrK' Miss ......... 
New O~I&S. LO ........ 

Arkama Riimr . 
Fort Smlth.Ark. ........ 
Dardanelle. ArK .......... 
Uttle Rook . Ark ......... 

White R i w  . 
rt Ark ........... 

N e y 8  &OirrSr B i w  . 
Des Moines. Iowa ........ 

Illiinok Riimr . 
peoria. 111 ................ 

Ybrourl Rim . 
Bismamk N Dak ....... 
Herre s.b&. . 
SiOaX'citY Iowa ........ ....... 
0m0im N e b  ............. 
St . JosAph Yo ........... 
Kansas ~ i l  MO ........ 
Boonvill e+ g o  ............ . mo ............ 

3+Mt . 
4.6 
2.5 

2.9 
2.9 
1.7 
2.6 
1.6 
2.5 

2.5 

1.6 
1.2 
0.1 
0.9 
1.0 
2.5 

1.1 
- 0.1 

2.0 

0 . 2 

8.4 

8.8 a . 9 

a . 7 

8.0 

8.7 

a . o 

o . a 

0.9 
6.3 
5.0 

6.0 
4.7 - 0.8 

1 180 l:m 
848 
767 
tB!5 
M 
474 
108 

845 
860 
170 

160 

150 

UIS 

1.m 

581 
818 
880 
191 
96 

l*fi 

Date . 

2 . 4 
1.6 
8.0 

0.9 

8.7 

8.9 

12 
18-15 
15-17 
15-17 

20 
19. 90 

88 
2888 

80 
87-80 

80 
80 
80 
80 
28 

28-80 
8 6 s  
8R-801 
3. 80 

2540 

2a-m 

2 9 9 3 0  

19-80 
8&80 

80 
39. 80 

80 

80 

88:86 

18. so. 

1 
1 
1 

1 

1 

1 l;:g 

. 

d 
2 
9 
8 . 

pedt 
4.9 

4.0 

2.1 
8.1 
2.2 

4.0 
4.9 

5.6 
8.2 
4.4 

8.9 
4.6 
8.8 

1.6 

2 . 7 

0.5 

8.0 

1.5 a . 6 

a . 1 

8.4 

a . 9 

o . a 

8.4 

a . 9 

2.2 
1.4 
6.2 
6.7 
1.1 
5.5 
6.1 
0.1 

& h a  . Ala.-.;. ........... 
Gadsden . Ala ............ Cooro R i w  . 

Tom&igbe mmt . 
Columbus. Pies .......... 
Demopolls . Ala .......... 

Black W a d o r  Rim . 
l'UE&OOS8 Ala .......... 

PdW' River . 
c.8W.S.c ............. 

Put . 
1.0 
0.9 
0.9 
1.1 
1.8 
1.2 
1.4 
1.4 
1.8 
1.7 
2.9 
2.6 
6.3 
4.1 
7.4 
8.8 
6.5 
7.6 a . 6 

1.8 
1.7 
1.9 

0.7 

0.7 

0.2 

0.6 
1.4 
1.7 
1.5 
1.8 
1.8 
2.8 
8.4 

218 

144 

%Si5 
lM 

1% 

H&ghta ofm'ma abow m a  of gaugaa-Continued . 

2.6 
2 .a 
7.0 
6.6 
2 .I 
6.8 
7.5 
1.6 

1 
1 

1-6 
1. 2 

1 
1. 2 

1 
1 

Qreensboio . P8 ....... 81 
LookNo.4.P8 ....... ...I 40 

Cheat Rim+ . ............. 
Rowlesburg, W . v8 ..... 86 

Contlnenoe.Pa .......... 59 
I'oughk?ghbny River . 

Riohmond Va ........... 110 
Alabak River . 

Montmmew.Al8 ........ W5 

. 
2 ,, g 
%3 :: 
. 
Peel 
I 
25 
a0 
85 
a0 
M 
w 
45 
24 
80 
40 

7 

20 
20 

ia 

c 

8 

14 

50 
80 
40 

80 

14 

25 

18 

18 
25 
18 
28 

14 

10 
23 

a, 
29 
25 
88 
24 
16 
01 

90 as 
15 

87 
28 
89 
8a 

ai 
a9 
40 

86 

20 

20 

88 

16 
40 

90 
15 

6 

18 
12 

a6 
85 

18 

I 
I 

88 

27 

Highest water . 
Ielght 

Feet . 
6.5 
8.0 
8.0 
3.6 
2.6 
a.4 
5.0 
1.1 
4.3 
6.1 

. 

8.7 

n . a 
1.8 
0.7 

1.6 

2 . 2 

- 0.1 

- 0.1 

0 . R 
1.7 
2.7 

6.2 

1.8 

1.0 

1.6 

0.7 
0.0 
7.3 
7.6 

4.2 

0.6 
0.6 

5.5 

0.5 
2 . 2 
0.8 
0.9 
8.0 

0.8 
4.2 

1.2 

6.6 
2 . 9 
0.8 - 0.6 

9.2 

0.8 

- 1.0 

0.9 

2.2 

4.6 

7.7 
11.6 

1.5 
6.9 

5.0 

1.8 

8.2 

o . a 
0.4 

0.7 
0.6 

- 0.2 

- 2.4 
- 1.3 

1.0 

1.7 

. 

Date . 
. 

!a 
. I  

1 
1 4  

1 
1 
1 
1 
1 
1 

1, 2 

1-7 
1 
0 

I 
2-5-27 

H . 7  

Is2 
1 
1 

88 

BB 

14 

10 

4 
1 
1 

1-8 

I? 

w 25 
87 

298 

1 
1, 2 

2 

1 
1 

2 
6 

1 

85 
2 
1 

1-8 

1 

1 

1 

1411 

184 

2 

1 
1 

6-9 
1 

1. &I-% 

1 
4 

1. 2 
1 

1-11 

1 
1 

i.a,o 

1-8 

1, a 

%a 
1.4 

Lowest water . 
Height 

F#st . 
5.2 
1.5 
0.9 
1.4 
0.8 
0.9 
1.9 

2.4 
1.0 
0.2 

0.0 
0 . 2 
0 . 2 
0.7 

0.6 

.. 

a . 1 

- 0.6 

- 0.5 

- 0.7 
0 . 2 
0.5 

4.5 

0.8 

0.4 

0.8 

- 3.1 - 0.7 
5.8 
4.8 

- 0.7 

- 0.1 
- 0.1 

4.8 

0.2 
0.0 
0.7 
0.0 

- 0.1 

- 0.7 
2.0 

0.7 

- 0.8 

a . a 

- 0.8 
2.2 

- 2.3 

2.4 

2.6 
0.0 

- 3.6 

- 0.9 

1.1 

0.8 

2.4 
4.5 

1.0 
1.6 

2.1 

- 0.8 
- 0.4 

- 1.3 - 2.0 

- 0.7 

- 8.6 
- 2.4 

- 1.5 

0.4 

. . % 
9 
SI . 

Feel 
5.7 
2.1 

1.1 
1.9 

4.8 
8.0 
1.9 
1.6 

0.1 
0.4 
0.5 
1.1 

1.0 

-0.5 

1.8 
2 .a 

8.0 

-0 .a 
-0.1 
0.1 
1.4 

4.8 

1.0 

0.6 

1.1 

-1.4 
-0.6 
6.4 
6.4 

1.1 

0.1 
0.0 

5.8 

0.8 
0.1 

0.1 
0.6 

-0.4 
2.9 

0.9 

4.2 
2.5 

-0.4 
-1.7 

6.3 

2.7 

-2.1 

0.1 

1.6 

1.4 

6.0 
7.6 

1.2 
8.5 

1.8 o . a 

0 . a 

8.6 

6.1 
6.2 

6.5 
4.9 

4.4 

4.1 
-2.1 

4.2 

0.9 

R 
4 

zj O b  

a 
Fret . 

1.8 
1.6 
2.1 
1.2 
1.8 
2.5 

1.9 
5.1 

0.3 
0.6 
1.1 
0.9 

1.6 

0.5 

0.4 

1.5 
1.5 
3.2 

1.7 

0.5 

0.6 

0.8 

2.8 
0.7 
1.5 
2.8 

4.9 

0.6 
0.7 

0.7 

1.1 
0.5 
1.5 
0.8 
1.2 
2.1 

0.9 
2.2 

0.5 

. 

a . 1 
a.9 

8.5 

2 .a 
0.7 
1.4 
1.7 

6.8 

0.7 
0.8 

1.6 

1.8 

1.1 
4 .a 
5.3 
7.0 

0.6 
4.3 

2.9 

0.5 
0.8 

2.0 
2.6 

0.5 . 

1.1 
1.1 

2.5 

1.8 
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2% 0 .  

J o b  

8a. s& A m  

2'' n j g  
a s 8  & g .  st8tiOIlS. 

Et6gMa of n W - 8  abow mm of gaugarr-Continued. 
. .  - 

H1gh.estWater. LoWest Water. f .k 

Height.1 Dah. HeIght.1 Date. a 

l&l9 

16.18 
4-88 
15 

1-28,aO 

11.1 

18 

2 

1 
2a 

1 

81 

2 
1-11 

27 

=, 84 

Peel. Feet. 
2.6 8.8 

5.7 8.8 

-0.7 8.0 
1.0 1.7 
2.9 1.0 . 

0.7 2.4 

1.s 1.5 

Fsct. 
1. 2 

- 0.4 
2. 2 

0.0 

- 0.4 
0.0 
8.8 

- 1.4 
1.s 

BLack River. 
K1ngstree.S.C ........... 

Lunrirsr R6wr. 
Fdrb1nff.N.C ........... 

Lvmh Creek. 

Pol- River. 

Raanoke Riwr. 

Eflngham S.C.......... 

H8rpelWFemy.W. V8.. . 

Milee. ##et. Fsct. 
8 12 7.4 

10 6 2.1 

85 12 4.8 

170 16 0.7 

b. - 
zgn 
:e 
a 
&?.et. 
6.2 

-_ 

2. a 
2.1 

0.7 
0.8 

0.7 
0.4 

6.6 

0.5 

.......... 1 I  

841 
70 

50 

87 

Hkiqhl8 of dm8 abow m 8  of gauFconthued. 

12 0.4 

88 0.7 
85 8.7 

1 s.1 

15 2.0 

Waleree River. MI,% 
Camden 8.C ............ 15 

Haminnah ~ i v e r .  
sza 
15-19 

18 
5 7-19! 
I 21-24) 
18-17,Zl 

18-30 
M 

18-2!2 

1 &$; 

FcCrl. 

0.1 

2.9 

0.2 

-0.1 

0.1 
8.5 

1.0 

1.5 

8.8 
Fsct. 

84 

82 

14 
17 

!a4 
20 

7 

1 

!&I 

2a,m 
29 

24 

25 

4 

Fe&. 
6.0 

12.5 

1.0 
2.2 

8.8 

8.4 

2.4 

Fedt. 
1.7 
4.2 

- 1.0 
0.5 

2.8 
0.0 

0.9 

AUpuSt8, a8 ............. 
Suequshaima River. 

Wilkesbarre. Pa.. ....... 
Juniata Riner. 

Huntingdon, Pa ......... 
1V. Br. of 8u.4 udlonira. 

U'accamaw Rirmr. 

H8lTiSbUr& Pa.. .......... 

Williamsport, $8 ........ 
COllWaY, 8. c ............ 

THE HIGHE1ST KITE ASUENSIONS AT BLUE HILL. 
By 8. P. F E R ~ U S ~ O N  (dated October 20.18%). 

On Beptember 19,1897, the kite meteorograph was raised tr 
a height of 3,821 meters (9,255 feet) above the summit of thc 
Hill, or 3,013 meters (9,885 feet) above sea level. The high 
est kite was 40 meters (131 feet) above the meteorograph, o 
3,052 meters (10,016 feet) above sea level. The heigh 
reached by the meteorograph was 510 feet higher than tha 
reached on October 8, 1896. 

At the top of the line were two self-adjusting kites of thr 
Hargrave pattern, having an area of 36 and 41 square feet 
Five other k i b s  of the same pattern, having ai1 area o 
22.9 square feet each, were respectively attached a t  thc 
following distances from the top kites: 500, 1,500, 2,500 
3,500, and 5,000 meters. The length of the line employed wai 
6,300 meters, as shown by the register attached to the wind. 
lass. This regieter is made to indicate 1.6 per cent less lint 
than is actually employed, in order to allow for sagging. Thc 
weight of the line was 59 pounds, and the pull, when 5,000 tc 
6,300 meters were out, varied between 104 and 153 pounds 
the latter amount being about one-half of the breaking strain 
of the wire. 

The instrument left ground a t  0:Ol p. m., and the highest 
point was reached at4:17 p. m. At this time the augular alti- 
tude of the meteorograph (observed by means of a surveyor'f 
transit) was 26.6O. At the windlass the angular altitude of 
the line was but little lower than that of the meteorograph, 
The work of reeling ill the line began et 4:30 p. m., and the 
meteorograph reached the ground again a t  6:40 p. m., having 
been in the air six hours and thirty-nine minutes, and dur- 
ing nearly five hours of this time, a t  a height of nearly 1 
mile or more above sea level. There were stops of three t p  
fifteen minutes after every 600 meters of line were let out or 
reeled in, and a stop of twenty minutes was made near ths 
highest point. 

The record obtained from the meteorograph is nearly 
complete, and is one of the smoothest that has been ob- 
tained. The record of relative humidity is incomplete at 
the higheet point, and also a break of one hour's duration 
occurred in the record of height between 4 and 5 p. m. The 
record of temperature is complete. 

The temperature a t  the highest point was 37.6O while at 
the Observatory it was 63O, the rate of fall being more rapid 
below the height of 2,000 meters above sea level than above 
it. The relative humidity rose rapidly until 700 meters was 
reached, then between 900 and 1,400 it fell lower than the 
humidity recorded a t  the Observatory. Between 1,460 and 
1,900 meters the humidity waa very high, and at 2,100 it fell 

180 

178 

80 

95 

70 

40 

*Distance to Qulf of Mexico. 

0 

SPECIAL CONTRIBUTIONS. 
again, afterward rising slightly a t  2,200 meters and falling at  
2,400 meters; above 2,500 meters i t  was very low, the trace 
going to 26 per cent and probably lower, the incompletenessof 
the record a t  the highest point rendering.it impossible to de- 
termine the lowest reading. The wind a t  the ground was 
from the south and southwest during the entire flight, and 
varied in velocity from nearly 30 miles a t  noon to 20 miles 
an hour a t  6 p. m. The direction of the wind gradually be- 
came westerly with increasing altitude, and above 2,000 
meters it was almost esactly west. 

On October 15,1897, the meteorograph wa5 raised to a height 
of 3,379 meters (11,086 feet) above the hill, or 3,571 meters 
( 11,716 feet) above sea level. This height is 558 metere ( 1,831 
feet) greater than that reached on September 19. The highest 
kite was 40 meters above the meteorograph, or 3,611 meters 
(11,847 feet) above sea level. 

At the top of the line were a Lawson ribbed kite, having an 
m a  of 71 square feet, and an adjustable Hargrave kite, having 
an area of 36 square feet. Two other Hargrave kites, having 
an area of 22.9 square feet each, were respectively attached a t  
iistances of 2,000 end 3,500 meters from the top kites. The 
length of line employed was 6,300 mFters, and the pull, when 
tll the line was out,varied between 125 and 160 pounds. The 
nstrument left ground a t  3:48 p. m., and the highest point 
)vas reached a t  6 p. m. The work of reeling in the line began 
t t  6 p. m., and the instrument reached ground a t  8:20 p. m. 

The record obtained from the meteorograph is one of the 
lest that has been secured, being complete, with very clear 
md smooth lines. (The meteorograph sheet is reproduced 
n facsimile as Chart VIII.) 

The teniperature a t  the highest point was 41°, and a t  the 
hervatory it was 73O. An interesting feature of the flight . 
vas the passing of the meteorograph through the cumulus and 
dto-cumulus cloud levels, a8 shown by the increase, followed 
)y decrease, of humidity a t  heights of 1,500 and 2,500 meters. 

At t.he ground the wind direction was southwest during the 
intire flight, and the velocity varied between 13 and 32 miles 
tn hour. Above the height of 1,OOO meters the direction of 
,he wind was northwest. 
No mishap of any kind occurred during the experiments, 

,he steam windlass reeling in the line easily and smoothly 
tt a rate which was made to vary from 0.6 to 2.7 meters a 
iecond, according to the strain upon the line. The experi- 
nents were conducted under the direction of Mr. Rotch by 
dr. Clayton, Mr. Sweetland, and the writer, and formed two 
if a series of high-level flights now being made with the aid 
if a grant of money from the Hodgkins fund held by the 
Zmithsonian Inetitution. 


